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Executive Summary

Smiconductor industry expansion presents Oregon with an extraordinary opportunity to intentionally
create the kind of jobs and investment the state needsuto emerge from the pandemic with a
stronger, more deliberately equitable economy.

The gbbal semiconductor industry is investing billions to fill a worldwide chip shortage. And the U.S.
D2OSNYYSyd Aa GF1Ay3 alGNRBy3 FOGAz2zy (2 &aSOdz2NB 2 dzNJ
Congress passed the $52 billion CHIPS Act to boost dorsesticonductor manufacturing and design.

¢tKA&d ONBlIGSa || KdAS 2LIR2NIdzyAde G2 a2t ARAFE& hNB3I2
innovation, dramatically expanding our base of semiconductor design and manufacturing.

The benefits in equitable ecomic development will be transformational. Billions in capital investment
will create tens of thousands of higiaying construction jobs, many of them held by black, indigenous
and people of color. Once the facilities are operation#housands of additinal semiconductor
manufacturing and supply chain jobs will be created, where nearly 50% of positions require no more
than high school or community college training. The public revenues generated will be in the billions,
providing needed financial resourg#o support critical community priorities such as homelessness,
affordable housing, and education.

The Semiconductor Task Force was convened to develop a strategy to secure this@gemeration
opportunity for all Oregonians. The Task Force orgarfizedsubcommittees to explore and make
NEO2YYSYyRIGA2ya 2y 1Se& FLFLOG2NA AyFidzsSyOiAy3a (GKS Ay
ddzo O2YYAGUSSaQ FAYRAYIA YR ONRIFIR NBO2YYSYRIGAZY A
f R&D Strength{ SYA 02y RdzO( 2 NJ NBASI NOK ImpeitiveRS @St 2 LIYSy i
advantage. Our strategy to secure chip investment should focus on solidifying ackas$d
innovation ecosystem around chip research and production.
9 Talent:Premier access to talent and a robust, private se@¢drinnovation ecosystem
separates Oregon from others. To preserve this advantage, Oregon needs to invest across
the talent continuum, from entrjevel positions to PhDs.
9 Land:To attract and retain semiconductor research and development and manufacturers,
we need more buildable industtitand proximate to infrastructure, talented workeend
specialized suppliere. NB32y Qa fFyR dzaS aeaidSY FyR AYFNI al
need urgent legislative attention and investment to address this need.
9 Incentives Other states offer incdive packages that are both larger and more specifically
tailored to the semiconductor industry than Oregon. We need to preserve and strengthen
existing tools and consider new ones such as a research tax credit and workforce training
incentive programs tepark new investment and generate additional public revenue.
1 Regulation When it comes to permits and environmental regulations for new facilities, the
semiconductor industry tells us it wants a strong partnership to aggressively pursue
greenhouse gaseductions and other planefriendly measures. They point out that other
states offer a more streamlined approach that is more in sync with the speed of the market.

Oregon has a onem-a-generation opportunity to advance our vision for equitable ecormoprosperity.
We need to act quickly to preserve and grow our global leadership in this important industry that
FYOK2NBR hNB3I2yQa SO2y2Yeod



Introduction

In earlyFebruary2022, Senator Ron Wyden, Senator Jeff Merkley, Governor Kate Brown, and
Representative Suzanne Bonamici, and Portland General Electric CEO Maria Pope announced the
formation of the Oregon Semiconductor Competitiveness Taskforce. The task force chatge was
analyze the state of the semiconductor industry in Oregon and how this important industry can continue
to thrive, grow, and help produce prosperity and opportunity for a broad esession of Oregonians.

The task force organized itself into five sabunittees to address issues that it identified as critical to

the growth of the semiconductor industry in Oregon. The full task force and individual committees

NEII OKSR 2dzi (2 GKS AyRdzZAGNE G2 €SINY AdG&xhdISNRARLISOU.
these areas.

What quickly emerged is that Oregon has an extraordinary and immediate opportunity to grow in the
semiconductor sector, which would lead to far reaching benefits for our state. However, the task force
also identified significant barrisrthat must be overcome for this opportunity to be realized. This report
highlights both the opportunity and our challenges.

The first section of this report provides an overview of key trends in the semiconductor sector and
RSAONAOSE hNBI2yQa OdNNByld LRaiAdAiAzy Ay Alde LI KAZT
the industry and identifies the steps neededéaochieve that position.

The sections that follow are the findings and recommendations of the subcommittees. Each are in

different stages of development. In some cases, committees have identified and already acted on
opportunities. For example, we have segneat progress over the past few months in strengthening
hNE3I2y Qa NB&az2dzNOSa F2NJ NBaSINOK Ay (GKS aSYAO02yRdzO
identified, but more work and more dialogue will be required to refine the recommendationd. In a

cases, the findings provide a roadmap for further work ahead.

Oregon secured its current position as a world leader in semiconductor design and manufacturing
through the extraordinary leadership and innovation of the companies located here, combitted wi
decades of support from state and local officials. We stand on the shoulders of those who came before.

It is now time to step up again. This report provides a roadmap for the work ahead.



The Opportunity

Semiconductors are the foundatibnf G SOKy 2t 23@& 2F GKS RAIAGEE SNI I &
St S Ol NRey aréraqdiged in every digital device from microwaves to cars to computers to phones.
In short, semiconductors power the modern the world.

Afact that may surprise maiyNBE 32y Al ya Aa GKIFG hNBI2y Aad K2YS G2
2F ASYAO2YyRdAzOG2NI YI 1SNAI $AGK LISNKFLEA (KS 62NI RQa
LydStQa D2NR2y a22NB tFN)] Fd w2yt Shdloba deBtérsoivS a S NO
semiconductor research and development, on par with Taiwan (TSMC), and South Korea (Samsung).
{LISOGI Odzf NI &> LyiStQa D2NR2Yy a22NB wSaSk NOK /I YL
year( a level of R&D and innovatidhat exceeds the patent output of more than 21 U.S. states. So

immense is our semiconductor patent activity that Oregon rarfkin3he nation in patents per capita

The impact of that technological leadership and impact is evident across the state. Semiconductors
represent nearly half of Oregon exports. And we know that expedtor businesses briAg wealth
that circulates through our communities and expands statd local budgets.

Where we are today is a product of a massive surge in the 1990s, helped along greatly by government
leadership and support best encapsulated in the passage of the Strategic Investment Peagram
extremely valuable incentive programrflarge capital investments.

We ¢ and the U.S. broadlyare on course for another surge of chip investment and employment,

A LJZNNBR 2y o0& 3f20lt aSYAO2YyRdzOG2N) aK2Ndetm3Sa | yR
domestic chip supply. Indee@ongress recently passed a $52 billion piece of legislgtiba CHIPS Act

¢ to encourage more U.S. chip manufacturing and R&¥er five year#t provides $40 billion in grants

for manufacturingand $10 billion for investments in researdh also creaésa 25% investment tax

credit for equipment and facilities used to produce semiconductors or semiconductor manufacturing
tools. Of the $10 billion for research, $2 billion is reserved for the formation of a National
Semiconductor Technology Center. Irttak developed a proposal for an Advanced Lithography Center
to be located in Oregon and funded under the NSTC. If successful, regional location of an advanced
lithography focusedNSTC hub would draw billions of feddralestmentsto Oregon and serve to
significantly increase the level of industry interest and investment here.

Index of Semiconductor Industry Growth In Various States,
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Nationwide the investment surge could total nearly $280 billion over 10 yagrsrtion of which would
be induced by the passage of the federal CHIP3 Rat.Oregon, home to 15%f the national
semiconductor workforce, this opportunity could mean $40 billion of investment in the state over the
next ten years, generating terd thousands of jobs in the chip companies, their suppliers, and in
construction contractors building out the facilities.

What would this investment be worth to Oregonians? Per research fro (2 0Relll[{e]s¥el;

ECONorthwestsee Appendix 1540 billion of semiconductor ingeament semiconductor

could generatamore than$1.5billion in state and local tax revenues. AnRIVESETgige]ille

GKFO FAIINE R2SayQi Ay QaimzerSncami S [CEUEIEVERYCRIICIIEN S V' LI 2 &
tax revenuesTHsrepresentsa significant opportunityor a state in need in state and local tax

of more resources to fight homelessness, to increase affordable housi|IEUSUEIABIES]

and to support K12 and higher education access.

$40 billion in investment would also significantly advance shared prosperity more widely. We tend to
think of semiconductor manufacturing as a higlage field dominated by engineers and scientists with
many advanced degrees. Nearly 44% of the semiconductor workforce holds only high schoeyeatwo
post-secondary degreesintel alone has hired 1,900 workerdggtyear, many of whom needed no more
than a high school degree to earn wallove average paychecks. Including the construction jobs created
for facility buildouts, this is a readpportunity to create many thousands of middielass pathways for
Oregonia, particularly those experiencing long term systemic economic disparities.

dzii GKA& FaaSaavySyid 2F (KS 2LIRNIdzyAGe R2SayQi Ay
innovation could create in industries that would benefit from locating nearttdst chip R&D ecosystem

in the country. Imagine electric and autonomous vehicles, biotech, clean tech and others doing research

and advanced manufacturing here, multiplying the aboventioned benefits. In short, acting now

could spark a boom that lasts attner 30 years.

If this all sounds fanciful, please think again. According to Business Oregon, at the time of this writing,
three major semiconductor companies are considering investments ranging %8 [illion in the

state. These investments wouldeate several thousand permanent semiconductor industry jobs,
thousands more along the supply chain and thousands more still in construction to build the new
facilities The total new employment impaciouldbe well-above 10,000. Andsingthe ECONorthwest
research referenced above, these investments could genarae than$500millionin state and local

tax revenues over a fivgear period.

But these projects need help to get across the finish line. Analysis done by one of these companies

shows that it osts more to build and operate in Oregon than the other locations they are considering.
FaSR 2y (GKS aid NSy Iqparticaafly ith s goyl of daler§ iehéed énly S Y

narrow that gap with the strategic use of incentives to close troesas.

And this says nothing of the opportunities we are missing. As this report was being written, Oregon lost

a major semiconductor investment opportunity. Unfortunately, Oregon lacked a parcel of the size and

proximity to the key workers and supplieequired.

The bottom line is, we have a uniquely strong cluster here, but we have reached a ceiling. According to
the findings of the subcommittees, we have run out of buildable/shovel ready industrial land in the



locations the industry requires. Our indere offerings have fallen behind other states even as the cost
to build and operate here has outstripped other states. Our state clean air permitting processes are long
and uncertain. We need more investment in the research mission of our researchgitigger

Simple math demonstrates this fact: the chip industry has invested roughly $90 billion in the U.S. over

the last year and a half. Only a small portion of that, including the thousands of nulddke jobs and

hundreds of millions in tax revenudsas found its way into Oregon. If we do not act boldly and with
dZNBESyOes a ¢S RAR Ay (KS w™mddria-Zgemetiosdpoftunity A aa G KS
and risk decline in this vital industry sector as the industry concentrates in alteeratiations.

So how will we be successful? By building (and solidifying) our position as aclasddsemiconductor
innovation ecosystem with key nodes extending south from Portland to Corvallis and Eugene and east to
Bend.

Our cluster of companiesrigely focuses on

advancing the extremely researeimd innovation / . ¥ 2

intensive effort of fitting eveimore transistors on ' - X o ’
inalechinc th . tion that h | Environmental | |/ Industrial |

a singlechip¢ the very innovation that has \\ Reletions ‘ |

allowed us to have powerful computers in our
pockets. Having access to the best talent in the \
world is central to this work. As one company tha /—\

spoke to the Task Force said, talent is the numbe , World Class
one factor it looks at when identifying locationsta /  Talent Innovation Center
invest in. The ability of companies to tap into (anc ( and Incentives |

Workforce /

depend on) an abundant supply of diverse, werld \_

/
class talent, connecting to specialized and cutting \\/ \
{ University - |

edge suppliers, and access the research apparat ,

. . s . Industry /
of leading research universities is a highly \_ Partnerships /
compelling mix for an innovatiefocused chip “\\_//

outfit.

Sustaining that advantage in talent and innovatiequires additionainvestment in our talent and

workforce developmenta @ aiSyYya (2 o0dAfR GKS ylFrGA2yQa o0Sad LALIS
technicians to PhDs. It also requires more collaboration and alignment with-b2y €ommunity

college, locagjovernment and communitpased organizations to recruit, train and retain a diverse,

reliable workforce and increase economic mobility for our communities. Doing so also requires

investment inpostsecondary certification and degrees anithe research capeity of our universities.

But to innovate in this industry anchor companies often require large parcatslostrial landand

proximity to both talent and partnering suppliers or customers who also need adequate size sites. The
1990s chip investment surdeK I & 4 SOdzZNBR hNBI2y Qa Y2y Adgepddcdlsa G KS
of land totaling2,000+ acrefn aggregate Today, per the work of the Industrial Lands Subcommittee,

we only have two parcels (82 acres combined) with site criteria that métcht A y Rdza § NE Q&4 Yy SSR:
g2dz2 R 0S5 aaK2dS momhBimelpars. In Ahdrt, Beysigrificahtly lack €éhough buildable

industrial land in the locations required to catalyze transformatiagralwth.



Chipmaking is also an extremely expensive ende. In 2022 Intel expects to invest $27 biltiom

OF LIAGEE SELISYRAGdINEBE ® ¢ K lbierdialgeNe2aNidhd budgetyThatinkakes & dzy 2 F
chipmakers extremely sensitive to differences in building and operating costs between locations. And
chipmakers that spoke before the Task Force testified to higher building and operating costs in Oregon
O2YLJI NBR (2 StaSoKSNBZI 6KAOK AyOfTzR BéTarank SN adt S
Incentives Subcommittee found thatrategically usingncentivesto narrow this cost gap while

encouraging more R&D and manufacturing willdssentiato success.

Markets and market opportunitiedevelopquickly. First movers often secure the greatest rewards. The
adrdisSa GKIFG OF y Y SGuoving gurklyivil Nebetaa adkatags iNall inarketS but
especially in semiconductor. Oregon companies need fagtere certainclean aimpermitting

processes.

Success means capturing tens of billions of semiconductor investment, tens of thousaogsaible
jobs across the state, and dramatically strengtheningndastryto power our economy for generations.
But success requires urgent action along estelp mentioned above.

The reports below descrit® I OK & dzo O2 YY A (i i S SoppdrtunitiésicBallengédnd i 2 F G KS
actionsneeded to develop and solidify oppsitionas a worldclass semiconductor innovation
ecosystem



University-Industry Partnerships Subcommittee

The most competitive statds the semiconductor industrgire those with the most advanced
innovation ecosystemJhese requireoordinationacrosscolleges, universitiegjovernmenttrade
organizationsand workforce partners tprovide the services, programming, and talent the industry

needs.

Universities help provide two critid ecosystem services: producing research and engineering talent
from baccalaureates t®hDs angbroviding basic and applied research in support of industry research
priorities. This committee found several ways in which Oregon universities can improvestipport of
industry needs, and ways in which universities can be empowered to do so.

Questions SukCommittee Addressed

A.

2K|

2 KIG FNB GKS hNB3I2y aSYAO2YyRdzOG2NJ AyRdzaiNEQa N
them, and what specific investmenasid other steps are required to build an ecosystem that

helps the sector capture opportunities?

What R&D funding opportunities do the CHIPS Act and other related initiatives offer and how

can a significant share of this funding be channeled to Oregon?

Whai F OldA2ya FYR Ay@SadySyida NS ySSRSR (2 aidNS
YSSi GKS AYyRdzZAGUNE Q& ¢2N] F2NOS RS@St2LISyid ySSR
education (masters and PhD.), and partnering in the development of inivevalternative

credentials, flexible pathways to knowledge and skills, and professional training?

G 2SQ@S [ SI NYySR

Unlike many other states, Oregon is playing caiplon forging the kind of deep and sustained
industryuniversitygovernment (state antbcal) partnerships and trust that are necessary to

move swiftly when opportunities like the CHIPS Act Watonal Science Foundatiamtiatives

arise. There is a need for a convening body or organization focused on the semiconductor

cluster that would build and maintain that capacity over time.

There are several significant federal funding opportunities that Oregon should pursupgors

GKS aidliSQa Ayy20FiA2y S02aeaiGdSY T2NJ aSYAO02YyRd:
proposedCHIPS Act and its call for the National Semiconductor Technology Center, the National

{ OASYOS C2dzyRIFGA2y Qa wSIA2R . dzayAyy28 a0 Ah2NGS D2yyIREY
LYy2@FiGAaz2y 9EOSttSyOS AyAilAlLlGAGSd ¢KSAaS STT2NI
universities and close partnership with industry and government.

h NB 3 2 y Q & pogiiedchdaryedugafidd toes noexplicitly recognize the distinctive

YAdaArzya 2F (GKS adlidSQa RAFFSNBYyUO dzyABSNEAGASA
UO); an urbarserving R2 research university (PSU); a public polytechnic university (OIT); and

three comprehensive regionahiversities (WOU, SOU, EOU). Research and innovation are not a

focus and priority in Oregopmost-secondaryeducation coordination and investment. This

6SI1Sya hNB3I2yQa NBaSINOK FyR Ayy20FiAa2y SO2ae
semicondutor footprints such as California, Ohio, Washington, Texas, New York, and North

Carolina.

1C



D. There is a significant need to increase the number of graduates from Oregon universities at all
levels from undergraduate through Phthe fields of engineering, caputer science, and
other specialties supporting the semiconductor industry. This more specialized workforce must
complement efforts to expand the technical workforce that is a priority target of the Future
Ready Oregon initiative.
E. Thereisaneedfor&t2 NP dzaK | aaSaavySyd 2F hNBI2y Qa dzy A SN
development ecosystem, especially compared to those in other sthl@sbly, Oregon needs
to increasethe number and racial, ethnic, and gender diversity of graduates earning advanced
STEM degrez
F. A close look at the success of the Center for Semiconductor Research in Albany, NY, a key model
for how Oregon should seek to develop its chefated innovation ecosystem, suggested the
following lessons:
a. The center was premised on the principle thiat, this sector, leading with R&D would
generate manufacturing activity
b. The key in New York was a sustained commitment of elected officials (five governors
have invested to date), industry leaders, and higher education leaders. It took five years
to estallish a truly differentiated capacity and ten years to achiagtatusof among
the best in the world. This capacity has put the state and region in a very strong position
to respond to opportunities like the CHIPS Act.
c. An anchor industry tenant IBM, whichprovides a lot of direction and stabilityand
universitiesare critical On the latter, recruiting and retaining top faculty are key, but
also important is a high level of agility in addressing the needs of industry, flexible
management of IP, and suppddcilities for R&D activity and education. Any
investments to support industry also included investments in research universities.
d ¢KS adlrisSQa yAYofSySaa Ay aSaidAay3a dzl) GKS
AYRAzZZGONERE gl a | {20 Q¥ LRPNOOSHad2 bSs

pul;
N

Recommendations

A. Capture Immediate OpportunitiesThe state should move collaboratively and aggressively right
now to respond to opportunitiesThesencluceti KS bl GA2yt { OASyOS C2dzyRI
InnovationEngine initiative cafor proposalf . dza Ay Saa hNB3I2yQa / SyiSNI 7
Excellence calbr proposals and opportunities that arise via the CHIPSSActa LISOA FA Ol £ £ & L
Advanced Lithography @ter proposal for a National Semiconductor Technology Center
Informed primarily by industry needs and aspirations for the sector in Oregon, industry,
university, and government partners must come to an agreement on how to approach these
opportunities to aoid internal confusion and competition.

As one example of this work, recently Oregon State University submitted a concept paper

{ SOdzZNAyYy 3 ! YSNRAOIQa {SYAO2YyRdzOU2N) ¢SOKy2ft 238 Cd:
Prosperity in response to the National Scien€e2 dzy RI A2y Qad wS3AA2y I Lyy2(¢
this initial proposal advancethe engine will take advantage of the unprecedented alignment in

research capabilities, lato-market translational resources, strategic partnerships with industry,

state andlocal government and workforce development entities to drive the development of a

northwest regional technology innovation engine. A strong and committed coalition will be

needed to ensure success.

11



B. Increase Capacity for Sustainétbllaboration.

o [ SOSNI IS . dzaAySaa hNB3I2yQa /SYyGuSNBR 2F Lyy2¢
dedicated to cooperation around innovation and academic research that will lead to
commercialization pathways. This will include our statewide networknofersities,
colleges and community colleges with industry and government entities working
together to develop a pragmatic, academic and industd/applied research and
development program.

o0 Create a Higher Education Center that: serves as a regulaeiwenaf industry,
university, community college, and government partners; acts as a catalyst for
collaborative activities and actions that position Oregon as a leading state for
semiconductor innovation and manufacturing; monitors the growth and needseof t
semiconductor cluster; and provides grant writing, marketing, and public relations
capacity necessary to respond quickly to opportunities emerging at the federal level.

Provide sustained state funding for the center to ensure it can build the kindegf de
networks and sector knowledge necessary to be an effective convener as opportunities
arise
C.LYy@Sad Ay hNBI2yQa t dapflight@searéhauBversltiaganditng A S NE A G A S
mission of research and innovation they advanege essential to the scess of the
semiconductor industry in every state in which the sector has a significant presence. Oregon has
two strong R1 research universities (Oregon State University and the University of Oregon) and
an R2 urban research university (Portland Stated®iNEA G @ o | £ f GKNBS 02y N
semiconductor R&D strengths in both unique and complementary ways. All three are also
committed to inclusion and diversifying the STEM pipeline. However, none are ranked among
the top tier ofpublicresearch univesities in the country and they are not presently funded at a
level necessary to bring them to a premier level. Delivering both undergraduate and advanced
degrees, taught in statef-the-art labs tailored to keep pace with industry research and
innovationtrends, requires a level of state investment that recognizes the research mission of
these institutions.

The result is that Oregon is lagging badly behind states like Ohio, Georgia, Texas, California,
Washington, and Florida that have actively propelle€itinstitutions to among the top public
research universities in the country. Those states are doing so by investing in recruiting
exceptional faculty and graduate students, building advanced facilities, leveraging industry and
philanthropic support, anthnovating in academic program delivery. Such states are also
investing in diversifying the STEM pipeline. It is time for Oregon the&leameand aspire for its
research universities to be among the best in the country. This priority should not refagsin
support for other Oregon universities, which also have important missions.

1 Establish and fund a bold faculty recruitment initiative to attract 25 new leading
engineering and computer science faculy2 GG KS adGlF 65Qa&a NB &SI NOK dz
universities collaborating in building interinstitutional clusters and affinity groups aimed
at supporting research that advances semiconductor industry needs. Create shared
branding to support the recruitment that positions Oregon as a national leader in
semconductor research and innovation and highlights the commitment of industry,
universities, and government to partner in supporting R&D in this area.

12



1 Create a fund to support STEM faculty stanp packagesFaculty starup packages
which include norrecuriing support for lab upgrades, equipment, and initial graduate
student recruitment can make a tremendous difference in attracting the best and
most diverse research faculty to Oregon, supporting the academic goals of Oregonians
of all backgrounds, and ragting diverse undergraduate and graduate students to the
state. Such packages can run fromt@2 million per faculty member, but theayoff is
the subsequent federally funded research brought to thdesta

1 Support state investments for facilities and sgprehensive initiatives that accelerate
dzy A@SNEAGE NBASINOKEI Ayy208FGA2y YR (0SOKy2f
needs:! & 'y SEIFYLX SZ h{! Qa / 2f 150,002 sthafefodtS Ly y 2«
$166 million building housing advanced researchastiiucture, including a
supercomputer andcleanroomg A f f aAIYAFAOIydife& AYLNRDS hN
the needs of the semiconductor industry. OSU has raised over $100 million in
philanthropy for the building and is seeking $75 million in s{adél bonds to support
its construction. The OSU project is one of several important initiatives across the state's
public universities that will facilitate partnership with the semiconductor sector and
advance efforts to expand and increase the mix of STEMtyaand students.

1 Develop a multiyear strategy to increase the most highly trained workers needed for
0KS aSO0i2Nna adz00Saas LXFTOAY3I | &ALISOAFAO T2
with the goal of ensuring that economic investmentenefit traditionally underserved
communities.Partner with industry, university, and government leaders in the creation
of a multiyear strategy to increase bachelors, masters, and Ph.D. graduates critical to

0§KS AYRdza(NE Q& &dzO@&a ardyon IistiukefofATackndlogy 86R  NB O 2 3
2yS 2F GKS ylriaA2yQa (2L LINPRAZOSNE 2F ol OKSf
h{!> 'h YR t{!Q& NRBftSa&a Ay 3INIRdzrdAy3a f I NE

Ph.D. scientists and engineers. Leveragjsting programs such as the National GEM
Consortium, an organization that partners with universities and industry to increase the

LI NGAOALI GA2Y 2F dzy RSNNBLINBaSyiSR aitdzRRSyda
engineering and science.

Subcommittee CeChairs:

1 Ed Feser, Provost and Executive Vice President, Oregon State University
1 Sue Richards, Global Head of Printing, HP

Staff Lead:

1 Julie Brandis, College of Engineering, Executive Director of Strategic Partnerships, Oregon Staig/Un

13



Talent and Workforce Subcommittee

¢tKS adz00S&aa 2F hNBI2yQa aSYAO2Y RdiGgadvdidclagsRdza G NBE RS
workforce in research, engineering, and manufacturing. Indeed, several semiconductor firms that spoke

to the Task Force called out talent as the top factor driving decisions of where to invest. Talent is a

significant advantage for OregoWe boast one of the most concentrated bases of diverse

semiconductor talent in the world, with workers ranging from skilled technicians to advanced PhDs.

Even so, as is discussed below, we found that talent shortages are a ser RIS Ae Sl s Rl

constraint for Oregosemiconductor manufacturers, with a particularly strategic relationships

urgent need for technicians and operators. Fortunately, this problem is NIRRT VIS ig&=1als|

unique to Oregon as the semiconductor industry faces a significant talen St [Sler\ile]oR=1gls R=Yqs-1ale

shortage across the country. But this fact creates diganit opportunity for access to successful

Oregon: the state that can create the most robust talent pipeline will havqlelel\ EXeI @ (=Ye slgle)lels)%

potent competitive advantage going forward. education that build a

¢2 YSSO GKS GrESyd FyR 62N 72 NDS RGN 5§32y Q.

workforce.

industry, we must build new strategic relatiginips between industry,
education, community organizations, and local government and expand access to successful models of
technology education that build a sustainable, skilled, diverse workforce.

Committee Analysis

The Talent and Workforce Subcommittéd- & OKI NHSR gAGK | dasSaairy3d GKS A
needs andleveloping recommendations @ddress them. Subcommittee staff held interviews and focus

groups with semiconductor industry executives to better understand their needs. Those gitdsd

the following insights:

1 Oregon is home to 15 percent of the national semiconductor workforce and has a higher

O2y OSy 4N GA2y 2F (KS AyRdzaGNEQa a{1AfftSR g2N] SN
1 Oregon employs a diverse mix of engineers and production workeossits design, chip

manufacturing, and fab equipment manufacturing functions.

1 Shortages in technology talent are a serious production constraint for Oregon semiconductor
manufacturers, in particular for equipment operators and for technicians with reaartce,
repair, and production process skills.

1 For every PhD doing hidével product design and production engineering, the industry needs a
substantial multiple of technology workers at the baccalaureate, associate, and certificate level
to produce prodicts and to support production equipment and processes.

1 Entrylevel technicians are a particular need, as well as a growing challenge because of
projected newjob growth and retirements in the nextB0 years. This role is also becoming
more important insemiconductor manufacturing with increasing scale and innovation in
production processes.
T hNBEI2y Qa SRdzOI GA2Yy asawy) skited gradiaies, addl®eredns® sohd (1 S OK
outstanding programs and models, but there are not enough of them, andl#uéythe capacity
FYR FfA3IyYSyid G2 YSSO (KS AyRdaAGNERQa fFNHS I yR

14



1 Engineering and design drives strong need for fgear engineering and technology degree
holders, many hired in Oregon. Research and design require gradegtees, most often
recruited from out of state and frequently globally.

1 There is a lack of awareness and understanding of semiconductor and manufacturing careers.
Providing middle and high school career exploration opportunities and clearer pathwaystto po
secondary certification is key to building a semiconductor workforce pipeline. Data shows an
increase in wages and economic mobility for those who receive a-gont credential or
aa20A1 6SQa RSAINBSO

1 Industry, community, and education leaders aré&efively collaborating on a local level to
address workforce challenges and create pathways that meet and anticipate industry needs on
an ongoing basis and this work needs to be elevated to regional and state efforts.

1 The industry wants to forgeartnerships with historically underserved communities to 1)
connect more diverse young people with industry career opportunities, and 2) increase the
number of women, people of color, veterans, and other priority populations to livable wage
careers in ths sector by removing barriers to access, including tuition support, childcare, and
transportation.

1 Future Ready Oregon provides an ideal opportunity to invest in a semiconductor industry
workforce education consortium to tackle the talent challenge.

Recomnendations

With the vision of establishing Oregon as a leader for cultivating-dugtity semiconductor talent in the
U.S. in mind, we recommend the following actions:

1. Create a statewide semiconductor industry consortium to build robust, strategic paHiper
among industry, education, workforce, and commurigsed organizations focused on
communicating and meeting industry education and workforce needs.

0 Use Future Ready Oregon investment funds to develop the statewide semiconductor
consortium on the sccessful model developed by the Hillsboro Advanced
Manufacturing Workforce Consortium.

0 At the same time, also use Future Ready Oregon investment funds to expand the
regional capability and impact of the Hillsboro Advanced Manufacturing Workforce
Consortium

2. Working with the statewide semiconductor industry consortium noted above, develop a
comprehensive semiconductor workforce investment package for the 2023 Legislature that
includes investments across the-R& education continuum.

3. Use Future Ready Oregany @Sa G YSyida (2 FRRNBaa GKS AyRdzldNE
infrastructure and expanding access to successful models of technology education.
0 Increase opportunities for apprenticeships to strengthen a diverse pipeline of talent.
0 Address the immediateaed to expand the supply of operators and technicians.

o Investin community college capacity to recruit, retain, upskill and graduate students
from the large and diverse population of lemage working adults.
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o Work with industry and universities to idefitiand address opportunities to improve
and expand the supply of semiconductelated engineering and technology talent.

4. Strengthen interest in and access to semiconductor career pathways.

o0 Strengthen student engagement in STEM education across the continuum, in particular
among students historically underrepresented in STEM fields.

0 Investin the development of a campaign to raise awareness of career opportunities in
hNE3I2y Qa & Sectar @ yfRdiriiog padhwiays to those opportunities.

o Partner with communitybased organizations to expand culturally and linguistically
NEf SOFyd Sy3r3asSySyid sAGK KAAG2NAOFft& dzyRSN
semiconductor workforce.

5. Enhancethét y Rdza G NE Qa | 00Saa (2 KAIKfE& aijAftSR 3Ift20l
increasing the efficiency of the immigration system.

o Support the bipartisan EAGLE fdtR. 3648jo reform percountry caps on green
cards,which have created a significanatklog for immigrants with technology
credentials.

o Support passage of thtmericaCOMPETES Act immigration provisigtiR 4521,
section 80303)o exempt science, technology, engineering, and math PhDs from annual
green card limits.

Subcommittee CeChars:

9 Dr.Lisa Skari, President, Miood Community College
9 Dr. Nagi Naganathan, President, Oregon Institute of Technology

Staff Leads:

1 Kyle RitcheyNoll, Director, Education and Workforce Policy, Oregon Business Council
1 John Tapogna, Economic aRidcal Analysis Consultant, Oregon Business Council
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Taxes and IncentiveSubcommittee

Companies weigh many factors when considering whetedatetheir chipmaking and R&D

2LISNF GA2yaoe !'a O2YLIyASa aidliSR G GKS ¢Fal C2NDS:
often the most important factor companies consider when chogsihere to investOur talent strength

places Oregon high on the list of worldwide locationsoimatedue to our exceptionally high

concentration of leading semiconductor talent. Many companies are willing to accept figher

operating environments iexchange for proximity to this critical advantage.

However, this subcommittee has discovered that it is meaningfully more [Nt R o BRI TN oT-1\!
expensive to build and operate semiconductor fabs in Oregon compare (RS RIS

key competing states. One company that spoke to the Task ptaced often the most

the premium at 10% to 15%, which includes taxes and incentives important factor
compared to competing stagzWillingness to accept slightly higher companies consider
construction and operating costs to locate near strong talent has liffifie when choosing where
gap identified here is large enouglo(some companies at least) to erode TR VA

GKS FTRGFyidlr3sS 2F t20FGAy3 ySI N hND

Therefore, incentives play a critical role inthe & | O@mili3Batedy to retain and attract
semiconductor investment, serving psoted and build onour competitive advantage in talent and
workforce by narrowing our cost disadvantages.

The Tax and Incentiv&bcommittee set out to examine how we can most efficiently and effectively
narrow our cost disadvantage while encouraging theaggst amount of economic activity across all
Oregon industries, manufacturing or otherwise.

Work Done

In support of the subcommittee, Business Oregon retained consultant Smart Inceistdae8ppendix 2)

G2 LINBaSyd I O02YLISGAGAGSant ividerttivesipbligyincuding 2adeptts NJ &G G Sa
proposals on actual projects by other statébe Oregon Business Council alsmmissioned analysis

from ECORNrthwest (Appendix 1pf the potential fial impacts of semiconductor industry investment.

¢CKS {dzoO2YYAGGSS Ffa2 KSFNR FTNRBY O2YLI yASa RANB
incentives. The findings below emerged:

G

O

1 Semiconductor industry growth coupdoduce a substantial returfor state and local tax
revenues. Analysis from ECONW found that every $1 billisenmiconductorcapital investment
generates $44 million ipublicrevenuesand 7,000 constructiomelated jobs and that every
2,000permanentchipjobs createdgenerates$57 nillion inannualpublic revenuesind creates
another 4,000 jobsAccording to Business Oregdéimee companies are considering capital
investments worth upto6$80 A f f A2y GAGK HWZInnn OKALI 2204 ONBI
suchan investment couldreatetens of thousands gbbsspread across the sta@ndbe worth
more than $00million to state and local governments over a fixear period.

T hNBE3I2yQa pNgerydas gb&téinents the Strategic Investment Prograralong with its
companion Gain Sharand Enterprise Zonesand the single sales factor for corporate income
taxes continue to be essential to industry expansions in the state. Neverthelesdlbtied | G S a Q
programs and tax structures now more than negate what Oregon provides. Our vaunted
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property tax abatements no longer separate Oregon, but rather allow us simply to remain
relevant.

I Tax incentives alone are insufficient. Smart Incentives undezddwow forgivable loans, grants
and other upfront resources are increasingly indispensable, being used to buy down the total
cost of development and production related to land, constructiofrastructure,and
equipment in the semconductor industry. Gggon has granprograms but they are not in the
same league as other locations.

1 In addition, competing states deploy a range of incentive strategies to attracts@muctor
investment, such as refundable or cashable tax credits and substantial pwagtrnent in land
or infrastructure development and workforce. Both financial and institutional support for
workforce development can be the linchpin with major projects that would create many quality
jobs.

f  Given our commitment to innovation acrossindi& Sa > FFyR (KS adl d5Qa
semiconductor research and development, one glaring omission in our toolbox is an R&D tax
credit. Conversations with companies also identified other tools, namely, employraedt
training-based incentiveas missing pieces

Recommendations

As we seek to make Oregon more cosmpetitive for semiconductor and related activity, we must
consider what specifically to incentivize. Two answers continue to arise. First, deepening our R&D
strength and encouragingpore innovation here should be a priority as we seek to position ourselves as
a global center of semiconductogsearch andnnovation. Second, we need to encourage
semiconductor and related input manufacturing. Semiconductor manufacturing creates trasiséin

jobs, at well above area average wages, often without requiring more than H.S. getwaegrees.
Encouraging more manufacturing here is thus a critical strategy for equitable job growth in the state.

¢ KSNBF2NBI {K&cofnrdendatbns Yosus on®ri&dusaging more R&D and manufacturing
by lowering the costs to do botind while addressing known gaps in our incentive offerifige tools
in the package below complement each other, creating a whole greater than the sunpaftgs

1 BolsterandaddtoSEA & GAY 3 F2NHAGI O S 21y LINRINI YA
Fund and Business Expansion Proglamt N2 I NJ YQa LJdzN1J2 &S Aa G2
construction and operations in Oregon for very large projects.|ldan would be funded by a
portion of the increased tax revenues resulting from the investment, and loan amounts would
be progressively forgiven relative to satisfaction of criteria in performance agreement.

1 Workforce Training Incentive Program for Adweed Manufacturing The nature of work is
changingas manufacturing adoptstoev& @2t @Ay 3> Y2NB | Rl yOSR

dzy A |

Ay O
KSf L.

G§SOKy

nonéd FyR O2YLI yASa FFEOS AYYSRAILFIGS ySSRa G2 Ay

Special funds and dedicatiof higher education infrastructure would be used for a customized
response to certain major project opportunities anywhere in Oregon, to not only help the
company in adapting to the rapidly changing workforce needs for doing more in Oregon, but
also to educe the cost of employee training and the higher cost of labor in Oregon.

1 Research Activities Tax Creditinlike a former Oregon credit, this would include romrporate
companies and could have special features for small or disadvantaged innovators. Found in
nearly all states, such a credit offsets state taxes based on a percentage of increased annual
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spending inside Oregon under federal definitions of R&@olild emphasize substantial
benefits up to a point for businesses performing the R&D with mechanisms (e.g., partial refund)
to ensure usability.

1 FamilyWageTax CreditAfamily-wagetax credit stimulates a key outcome of economic
development: the creatio of wellpaying jobs, by providing an offset or other return to
businesses proportional to their payroll expenses arising from an increase in the number of
good jobs over several years

1 Investment Tax Credit for Advanced Manufacturinigke the SIP and Eamprise Zones
programs, an investment tax credit wouddsoinducemore capital expenditure in Oregani.e.,
the investment in plant and equipment. Such a program could plug holes between the property
tax abatement programs in certagases ands a comnon type of incentive that businesses look
for based on a percentage of their investment costs, to be claimed or used over several years.

1 Maintain essential existing tools like SIP and enterpriszene property tax abatementsand
state policy on Single Se¢ Factor for corporate income taxegVithout them Oregon would be
completely uncompetitive from a cost of construction/operation perspective, for which
businesses require reasonable predictability. As such, the 2023 Legislature is uagieless
the future of enterprise zone programs well before 2025 sunset date.

Subcommittee CeChairs:

1 Matt Chapman, Civic Leader
1 Monigue Clairborne, President and CEO, Greater Portland, Inc.

Staff Leads:

1 Andrew Desmond, Policy Analyst, Oregon Business Council
1 Colin Sears, Regional Development Officer, Clackamas, Multnomah, and Washington Counties, Business
1 Scott Bruun, Director of Tax, Fiscal, and Manufacturing Policy, Oregon Business and Industry
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Industrial Land Subcommittee

A major component of ecamic competitiveness is the time it takes to assemble the baseline
AYINBRASY(l 2F RSOSt2LIVSYydyY AYyRdzZAUONAIET flYR YR Ay
challenge, but in Oregon, it has become a serious barrier in achieving our goalssiimg shared

economic prosperity.

la SadlroftAaKSR Ay GKA& NBLRNIQa ahLMB2NIdzyAGeeé &aSO
semiconductor boom when hillions were invested and industry employment more than doubled. That
boom was facilitated by 2,@3 acres of industrial land.

As discussed below, this subcommittee found that Oregon fasesious shortage of available,
developmentready large industrial sites relative to 199 demand. If left unaddressed, the shortage
presents ONRA G A Ol f GKNBFG G2 hNBI2yQa aSYAO2yRdzO(G2NJ AYyR

Furthermore, the passage of the federal CHIPSsAikely to ignite a rush of nederm investment
activity: thebill disburses $52 billion in incentives over five years bhesvily front loadedvith nearly
half the funds spent in the first two yeas a leading job creator and generator of critical tax revenue
to fund state and local government, a growth strategy for the semiconductor sector will require bold
new approache planning and investment

Summary of Work Completednd Findings

The Industrial Lands Subcommittee interviewed semiconductor site selection experts, reviewed and
updated past industrial land inventories in the Metro region, and reviewed the suitabilgifes therein
based on industry requirements. Below are insights and ultimate recommendations drawn from these
analyses.

The Metro region is the key to continued growth and development of the semiconductor sector.

The semiconductor industry is espalty prone to clustering and is predominantly located in urban
locations. The U.S. semiconductor industry is primarily concentrated in Silicon Valley; Portland; Austin;
Dallas; Phoenix; Orlando; Boise; Albany, NY.

Clustering is driven by multiple factomscluding the ability to attract talent and a technical workforce,
and the need for close proximity to suppliers.

0 Access to talent is the most important factor driving location decisions for many semiconductor
firms. Companies need to be where the workare. Professionals in this field often move from one
job to another between companies and suppliers. It is a dynamic employment ecosystem.

o0 Semiconductor fabs are highly complex manufacturing facilities that involve efficient operation of
large pieces oéquipment that require skilled maintenance by the equipment makers. Down time
for equipment failure can equate to millions of dollars of lost product potential. This places a
premium on proximity to certain suppliers who can respond within minutes forpment issues.

0 The R&D process of semiconductor fabrication is a highly collaborative effort between the fabricator
and the suppliers of key process equipment. Semiconductor makers and their suppliers often
collocate to conduct joint R&D.
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0 An oftenoverlooked aspect of clustering is the importance of public and private utilities such as
electricity, water and wastewater systems. Cities that are home to concentrations of
semiconductoirelated companies have invested over decades in highly efficientbleléand
redundant systems.

For all these reasons, the semiconductor industry is highly likely to continue clustering in the Metro
region, with smaller but significant nodes of supplielated activity in the Willamette Valley such as
Salem, Corvallig€ugene, in Central Oregon cities of Bend and Redmond and south into the Rogue
Valley.

The semiconductor industry is poised for a 199e growth surge Though the Metro region has
thousands of acres of industrial land, itacks supplyof developmentready large industrial sites (25
plus buildable acres)he semiconductor industry needs to grow

The surge of semiconductor activity in the 1990s required 2,000+ acres of industrial land. There is
NEFazy G2 o0StASOS (2RI & Qaseihel1®0s addtodab Bain@ Bugh s@issg of f | NH
possible demand today, we find that we are in significant shortdgievelopmeniready industrial

land.

At an aggregate level, the Metro region shows thousands of at@signated amdustrial property over

a 20vyear planning cyclddowever, a closer look at this land shows very few sites of appropriate size that
developmentready and suitable for major manufacturing investment, especially semiconductor R&D
and manufacturing.

Since2012, the Metro region has studied land readiness to gain a sense for the number of large sites
that are development ready, ranked by tiers, and to understand pathways toward moving sites to Tier 1
(ready) status. A 2022 review of the available inventdriage industrial sites reveals that the

inventory has fallen sharply since 2017. In that year the Metro region had 47 industrial sites with more
than 25 acres. Today, that inventory has fallen by 40% to only 28 sites.

Most troubling is the paucity df F NBES aAiSa GKFG NS a¢ASNI mé 2NJ aRS
infrastructure in place and development can begin within six months or less. The Metro region currently

has only two development ready sites totaling 82 acres. There are only sixrsitee Tier 2 category,

meaning they require significant permitting and infrastructure improvements to be developed within

three years. This subcommittee determined that only three of those six sites and 352 acres would meet

0 KS Ay Rdza i NEsyinchuding ®oséiStéddadoreRand Sther factors like site grade).

Notably, there are no development ready sites of the size needed to attract a major semiconductor
investment, or to support larger size suppliers

Oregon lacks both adequate funding for infrastructure, and tools for land aggregation to make large
lots development ready to respond to strategic opportunities.

The Metro region has developed an industrial lands todltatprovide guidance, caseusties, and best
practices for local governments interested in readying land for industrial development. Most local
governments lack the resources necessary to fund the core elements of getting land development
ready, including investing in infrastructur@nd both tools and funding to assemble smaller properties

into large lots. As the toolkit demonstrates, significant development barriers place the private return on
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investment in the negative for industrial land purposes, requiring local or state government action to
prepare these sites. This is often not the case for residential development, which can demand prices
that allow private developers to achieve a greaRDl.

The Metro regional government has grant funding for cities to conduct concept plans for both proposed
urban growth boundary (UGB) expansions and for areas already inside the UGB. But most cities lack up
front funding to acquire sites and providerednfrastructure such as roads and water/sewer pipes to

and on site. Cities also face costs to incorporate and annex lands, and to establish proper zoning
required before industrial development can occur.

Portland Metro Inventory of Large Industrial Sike

2011 2014 2017 2022
Inventory Inventory Inventory Inventory
ER FV N T PR
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7 11 6
23

56 sites 54 sites 47 sites 28 sites

Recommendations
Short Term

There is no quick, comprehensive fix to such a multifaceted challenge. It is critical that we deepen our
FyrfeaAaa FyR NBLR2NI oFO] Ay ClLff Hanww AGK F &K2N
bringing sites to readiness. The analysishiltione under the subcommittee and coordinated by the

staff team. There is urgency to this work, as it is necessary to form a more detailed approach heading

into the 2023 legislative session. The consultant work scope will include:

1 Engaging local jurisdictions within Portland Metro and Willamette Valley to determine land
availability and site readiness for semiconductor expansion in their respective communities.

1 Reviewing responses against criteria to create an updated map ob$iségnificance for
semiconductor expansion both inside and outside the Urban Growth Boundary based on planning
documents and community interest.

1 Creating an updated map to identify sites most suitable for semiconductor expansion during this
industry innestment cycle, including the following, keeping in mind demand could exceed these
needs:

0 Two sites of 500+ acres each to accommodate kagde semiconductor R&D and/or
production fabrication operations.

o Four sites of 5000 acres suitable for integradedevice manufacturers or major
semiconductor equipment manufacturers.

0 At least eight sites of 185 acres to enable key suppliers to the semiconductor cluster to
locate and expand.

1 Summarize development constraints and cost estimates to bring sitesrtd.Tie
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The above work scope will allow the subcommittee to generate specific legislative recommendations
around the following topics:

1. Site availability, site readiness funding and investment

2. Expedited permitting and planning necessary to move sites forward

3. Public developer role including staff and consultant funding

Medium-Long Term

The semiconductor opportunity should be viewed as a catalyst fortemg change. Beyond meeting
immediate needs, we face a larger challenge. Our lack of industrial lanchi®nic problem that has

been vividly exposed by the surge interest in semiconductor expansion. Year in and year out Oregon
misses significant opportunities. Oregon needs &@&htury advanced manufacturing strategy that
plays to our strengths in invation and incorporates industrial land availability and site readiness as a
key part of inclusive statewide economic development. We need a nimble land use system that can
anticipate and quickly respond to economic opportunities.

Subcommittee Chair:
i Travis Stovall, Mayor, City of Gresham
Staff Leads:

1 Keith Leavitt, Chief Trade and Equitable Development Officer, Port of Portland
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Environmental RegulationSubcommittee

hNBI2yQa 5SLINIYSyd 27

businesses to meet their needs while developing some of the most innovative and stringent air quality

9 Y @ AN@esNUSHSIDrYy 6f pavtrdzing vith &

60659v

regulations in the country. Businesses are reporting that recent rulemaking is eroding predictability and
increasinguncertainty in regulatory compliance and permit review times, which is significantly

lengthening permit review times.

As semiconductor firms race to invest, the resulting uncertainty challenges the ability of interested

companies to invest quicklirhe curent regulations and regulatory environment in Oregon diminishes
O2YLISGAGABSYySaa

hNE3I2Yy Q&

YR ySSRa

The Governor and her office convened businesses from the semiconductor and other industries to
identify the root of the challenges arnfeir solutions. What follows is what emerged from those

discussions.

Problem Potential Solution(Best Practices)

Problem #1:Need to better understand
overarching permitting timeline in order for
businesses to make decisions around timing,
funding, breaking ground and investments

Ohio sits down with businesses at the beginnin
of the process and walks them through the fixe
timeline, milestones and requirements. They al
adhere to a 45day revew (through rule) of a
draft permit once submitted.

Problem #2Historically, DEQ rules have been
understandable and reasonable. However, new
programs have made them complex and
challenging. DEQ engages in periodic rule upd
which upends the proceder businesses who
feel like they understand and can comply with
current rules but rule updates provide
uncertainty that they cannot easily adjust to.
These also seem to come at random times.

A yearly or biennial calendar that outlines wher|
DEQ will be uder rulemaking, why and for whicl
program and a commitment not to do all
programs at once. OR a moratorium on
rulemaking that is not for a new program needi
legislative implementation

Problem#3h G KSNJ adl GSa

de minimis environmetal impacts that are
identified up front, providing a path to focus on
areas of concern instead of spending time and
money on impacts that will not have a significal
impact.

Kl ¢

Implement off rampsw S @A S g 2 | a KA
process and see what is transferableotar
process and if it can be done through rule or

needs a statutory change.

Problem #4:Oregon has a complex air toxics
program that would benefit from clear guidance
and clear timelines. The complex system may
lead to focusing on toxics that do nbave
significant impacts. DEQ currently operates a
toxic-by-toxic review as part of the permitting
process.

Ohio has a toxics program that has triggers on
toxic-by-toxic basis and has a model that

identifies if emissions are above x, those need
be adled into the modeling. If they do not triggq
the threshold, they are omitted as a risk.
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Problem #5:Timeline is unpredictable and at th¢
discretion of available staffThere is not an
upfront touch point with the agency that walks
through processes ahexpectations.

Similar to #1, define predictable timelines,

dedicate staff to an applicant or a project so thgq
can work with them through the entire process
and ensure the team is fully staffed at all times,

Problem #6:A betterunderstanding of who
businesses should be working with on the local
level would be helpful.

A posted roadmap of local contacts on the DE(
website.

Problem #7:There is not an initial touch point fg
new/smaller businesses who are looking to sta
a DE(process.

Have a joint point of contact with Business
Oregon and DEQ to help direct businesses at t
very beginning of the process, similar to the Sn|
Business Navigator role.

The environmental regulations subcommittee identified theballenges and solutions. Most solutions
can be addressed through rufeaking or administrative policies.

In addition to these specific challenges, the subcommittee recognized that DEQ needs adequate
resources to implement its regulatory programs and doescurrently have all the resources it needs.
Future state budgets and legislative priorities should include adequate staffing for administrative
agencies, particularly DEQ, to meet its statutory charge.

Subcommittee Chair:
1 Governor Kate Brown

Staff lead:

1 Jason Minor, Natural Resources Policy Director, Office of the Governor, State of Oregon
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Appendix1

DATE: 6 June 2022

TO: Duncan Wyse & Andrew Desmond, Oregon Business Council

FROM: Joel Ainsworth, ECONorthwest

SUBJECTCalculating theeconomic and fiscal contribution of new semiconductor investments in
Oregon

Overview

The Oregon Business Council (OBC) requested dh&)@ St | yI f eara 2F K2g |y SEL
semiconductor industry could affect economic and fiscal conditio@régon. The state is well
L2AAGA2YSR (2 LJzNBdzS 2L NIdzyAGASa F2N) Lzt AO +y
f2y3 KAaAG2NER 2F aSYAO2yRdzOG2NJ YIydzFlF OGdzZNAy 3 I yR
GKS adl G4dSQedu@ibnlJ OAdGe F2NJ LJ

l'a LI NIO 2F h./ Qa a0NFXGS3e F2NJ LIzNEdzA y 3 2 LILI2 NI dzy A (.
ECONorthwest to calculate highS @St SadAYlFGS 2F I RRAY3I FRRAGAZ2YIf
semiconductor industry. Because specifics of the growth dppity are unknown, ECONorthwest

evaluated economic and fiscal impacts associated with scalable construction and operational

assumptions (i.e., per $1 billion of construction and per 1,000 employees during operations).

Additionally, ECONorthwest appliadarmation from its prior research into the semiconductor sector in

Oregon to refine the estimates of local and Alecal spending used in the inpoutput model.

Calculating the economic effect of new investments

For this analysis, we consider the economnd fiscal effects of a $1 billion capital investntent

assumed to take place in a calendar year. Previous work by ECONorthwest has shown that only a small
proportion of that capital purchases stay within the state due to the need for specialized services
equipment, and materials which are not produced within Oregon. While that proportion can certainly
vary due to the design specifications and other supply constraints that may affect how the facilities are
constructed. For the purposes of this analysie,agsume that 59 percent of construction spending

would occur within Oregon.

The assumptions about ongoing operations are simpler. We assume that a new facility would support an
additional 2,000 jobs, all of which would work and reside within the PortMattopolitan area. We

assume that labor compensation is like the overall industry average for semiconductor manufacturing in
Oregon.

We then apply multipliers from IMPLAN and scale the secondary effects based on the existing economic
relationships in the Portland Metro economy during 2019. Although we acknowledge that there is
uncertainty about whether these new facilities would have similar supply chain linkages compared to
existing plants, we believe that using existing informatibow local industry linkages is more

appropriate than disaggregating from national estimates.
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Summary Results

Based on the assumptions describe above, along with the derived multipliers for the Portland
Metropolitan area, we calculate that a $1 billion @¢ment in capital investment for the semiconductor
industry in Oregon would support almost 7,000 job years and $647.7 million in gross state product over
the lifecycle of the project. Additionally, the construction project could support an additional $44.

million in state and local taxes over the lifecycle of the project.

Figure 1. Economic contribution of$1 billion in additional investment in the semiconductor industry

Direct Indirect Induced Total
Job Years 4,294 840 1,856 6,990
Labor Income ($M) $350.7 $65.1 $105.0 $520.9
Gross State Product ($M) $346.4 $102.9 $188.3 $637.7
Output ($M) $1,000.0 $190.6 $311.2 $1,501.7

Note: Dollar values are expressed in millions of currebS$

Source: ECONorthwest calculations using IMPLAN

After the completion of the facility construction, we assume that 2,000 permanent jobs would be added
to the Semiconductor Manufacturing sector, which pays well above the median income for the Portland
Metropolitan area. That additional income for workers, along with increased business purchases could
increase the overall productive capacity of the Metro area. Based on known relationships about labor
and supply chain spending within the sector, we cateulhat an additional 2,000 jobs could support

over 4,000 jobs in other sectors of the economy and an additional $830 million in Gross State Product.
Based on the additional employment and business activity, sector could support another $56.9 million in
state and local tax revenues per year.

Figure 2. Economic contributionof operations in the semiconductor industry

Direct Indirect Induced Total
Job Years 2,000 2,063 2,107 6,170
Labor Income ($M) $279.4 $184.9 $119.3 $583.7
Gross State Product ($M) $355.0 $258.2 $214.3 $827.6
Output ($M) $999.0 $442.4 $354.0 $1,795.4

Note: Dollar values are expressed in millions of current US$

Source: ECONorthwestalculations using IMPLAN
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Because jobs are often used as an important talking point when discussing the economic development
LRGSYGAFE 2F || ySg Ay@SadyYSyidx AdGQa g2Nlfadl {Ay3a
calculated in IMPLAN. The jobs calculated in IMPLAN are in termsydddtquivalents (FYE), which
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same definition used by the federal Bureau abar Statistics).

A FYE job can be ftilne or parttime, seasonal, or permanent and two jobs that each last six months

would together count as one FYE job. Because the results are calculated for the lifecycle of the project,

the results represent the tal FYE for the construction period. For example, if someone had dipet

temporary job for 2 years as part of the fabrication plant construction, they would be counted as 2 job

years by IMPLAN. To estimate the change in job positions;gals shoulde divided by the number of

construction years to obtain the average annual-j@ars.
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This average annual jefear figure should not be interpreted as the total employment gains and losses
but can be used to estimate the changes in kb&gn positions diring the study period.
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Appendix 2

Competitive Analysis —
State Incentive Offers

ELLEN HARPEL

R SMART

OREGON SEMICONDUCTOR TASKFORCE,
TAXES AND INCENTIVES SUBCOMMITTEE -/ INCENTIVES
JUNE 2022

Strategic approach to
Incentives

Business Oregon’s Strategic Assessment of Incentives examined
how a set of legacy incentive programs align with current
economic development priorities.
> Adapt the incentives toolkit to a changing competitive and economic
environment
o Communicate how Oregon’s incentives support the state’s strategic
priorities

We use incentives to achieve our state’s economic development
objectives.

Incentives are not about winning a deal or completing a
transaction. Smart incentive use is always connected to a larger
economic development strategy.

© 2022 SMART INCENTIVES 2
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Incentives that lower the total cost of ownership

> Reduce up front capital expenditures on land,
construction, infrastructure, and equipment

> “Temper” operating expenses, including labor

and utilities
National Build on strengths in talent and existing
context for ecosystems
semiconductor Taxation matters but is not the driver
incentive > “The US can be competitive on taxation in some
- cases because of an effective tax rate that is
conversations significantly lower than the nominal corporate tax

rate, as well as substantial reductions in state
and local taxes in some locations.

However, these state and local government
incentives fall significantly short of grants and
direct cash incentives provided by other national
governments.”

o

Source: Government Incentives and US Competitiveness in
Semiconductor Manufacturing, BCG and SIA, 2020.
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