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EXECUTIVE SUMMARY

Dh *ANBAYAlIQa 202SOGA@®Saz Fa asSt o& GKS adlrdsS:z
seeks to grow jobs that pay higher than the regicaadragewvage, primarily through investment that is

new to Virginia. This requires a focus onustities with high growth potential, featuring-slemand
occupations with higher wages.

This Growth and Diversification plan provides a roadmap for utilizing GO Virginia funding for projects
across this region, which includes the Lynchburg, New Riveyyaild Roanokélleghany sufsegions.
Each of these areas has a strong history of local cooperation, and some experience with interregional
collaboration, primarily between the New River and Roanoke Valleys. Together, they all share many
economic similaties: traditional industry strengths in manufacturing, transportation, and agriculture;
emerging technology sectors; mixed urban and rural characteristics; and higher education and
healthcare as economic and employment drivers.

This plan documents the soe@onomic trajectory of this region, particularly the concentration of
different industries across this footprint, their job growth rates compared to the nation, their
contributions to gross regional product, the numbertigher-than-averagewage jobs available in these
industries, and assets unique to the region that drive opportunity. The analysis of that data identifies
F 2 dzNJ G I NBEtSoii gedg@hidzoiicénidiians of businesses with common markets, suppliers,
technolagies, and workforce needs. These four interrelathesters offer the greatest potential for
sustainable, scalable, future growth in the regidime table below lists the four target clusters, their
averagewages, and key industries within the clusters.

GOVA Region 2 Target Industry Clusters

GOVA Industry Cluster&\geragewage = $2/hour or $55K annually)

Transportation and  Materials and Machinery Life Sciences and IT and Emerging
Autonomy Manufacturing Healthcare Tech
($34/hr or $70K ($34/hr or $70K ($32/hr or $65K) ($43/hr or $91K

A Heavy Duty A Plastics A Biopharma & A IT&
Trucks A Rubber Medical Devices Cybersecurity
A Motor Vehicle | A Iron Foundries A Residential Care | A Electrical
Parts A Industry Machinery A Eldercare Manufacturing
A Automation and Tools A Medical A Engineering
Diagnostics Services
& Support
Services

Together these clusters provide more thad,790jobs,or approximately 5% ofthe total employment
in the regionas of 2021 Like many regions of the U.S., this region was-hérldy the COVIR9

Vi



Pandemic. With that and the slow recovery from the last recession, comparative growth to the nation in
these target clusters has been low. However, together, they contribté$llion in economic activity,
orlgz 2F (G KS NBIA2Y Qan 2820Fhésa clubt@stangiyuted propivtiBriallyz@are to

0 KS NXB3IA 2 yoQampabew to thé ofiginal plan in 2017. With the exception ofriieterials and
machinerymanufactuing cluster, each target industry cluster is expected to see growth in the next five
years. The life sciences cluster is expected to lead the region5whh employment growth forecast.

To grow economic opportunity in these clusters, the plan identdfae strategies in four focus areas.

1. Innovation Cluster Scal&Jp: Based on observations that were taken over the past five years,
the Council created a focus area specifically addressing technical and business support to
accelerate the promotion andevelopment of innovative clusters (both soft and hard
infrastructure)

2. Entrepreneurship and Business Developmemt address the need for entrepreneurial activity
and business growth in the region, Region 2 identified a focus on promoting access tq capital
mentorship, and training programs. Over the past five years, 7 projects ($1.1 million) have been
funded to achieve the goal of growing more startup and existing firms that create and sustain
higher wage jobs.

3. Talent Development, Attraction and Retentioi®ne significant focus ares to address the
need for talent attraction, retention, and development within the priority industry clusters,
particularly as it pertains to higher than mediamge jobs. Over the past five years, 11 projects
($1.4 million inffunding) have been created to support the growth, attraction and retention of
G2L) GrtSyiaded 6b2GSY ¢KAA LIXIlyYy dzaSa GKS GSN¥Y adl
workforce is often associated with training programs and worker services whereas rigflers
to a broader spectrum of approaches concerning attraction and retention of highly skilled
[talented] people.)

4. Collaborative Sites and Infrastructure Developmem:S 3 A 2y H QA [/ 2dzy OAf NBO2 3
focus area in this region should include thevdlopment and growth of sites and the
infrastructure used to support those properties, particularly existing underutilized sites and
buildings, appropriate for the needs of growing priority industry clusters. In the past five years, 7
projects ($1.4 milbn in funding) have been supported to increase the number of collaboratively
developed sites and buildings on the market, improve their market positioning, and
meaningfully encourage sites and buildings projects to leverage special assets.

Such projects mst connect to these strategies, promote higher paying jobs in the priority clusters,
include substantive matching funds, and most importantly demonstrate an innovativéoamdrd-
lookingl LILINB I OK (G KIF{G R2SayQi aayvyLXe NBLNBASYy(dl odzaAiySa

Vil



SECTION 1: REGIONAL DEMOGRAPHICS AND GROWTH

Region 2 of GO Virginia spans across three metropolitan statistical areas (MSAs) and regional
commission®n the western hH of the state. The region is comprisedtbé Lynchburg, New River
Valley, and RoanokalleghanyMSAs In total, Region 2 caainsthirteen counties and five independent
OAlGASaAaD ¢KS NB/8HEBIMade uploaRaddet |+ NBQroyedipbpidtiond n

¢KS NBIA2Yy Q& Ay Rdz i NX:S 82 LINRKS RSIR 0 S0 ANPEMPYE & SR 2Y San
2020. Historically, manufacturing, trade, transportation, and utilities industries have played a significant
NEEtS Ay (GKS NBIA2yQa SO2y2YAO | OlA@GAGED® 2KATS YIy
role, education and health sectoase growing The region experienced a 94% growth (2015020) in

Fyydz- £ L12aiaSO2yRINE 3INIRdzZr 1Sax aINRsGK RNRGBSYy o8
NEIA2YyQa ANRPGGK AYy KAIKSNI SRdAzOF GA2Y YR RAGSNEATA
primedto take advantage of increases in investment outlined in GO Virginia.

Demographics

From2015H nHn X (G KS NI Rdda gréwh ratd»0. 786 (Tablé B),\4 slower rate than state
(2.67%) and national2.73%) rates. Similar to national trends, RegXQ senior populatiorincreased
This growth may be due to attracting retired folks to the amsawell as retaining senior populations
once out of the workforce. #other distinct characteristic of this regian 2020was the large college
age populatin (20-24 years ol)] which represergd about 9% ofi K S  NJ@lp&pylafian

compared to just 7% fahe populations oirginia andhe U.S While the population of eariyto mid-
careerresidents(25-40 yeasold) in Region Il incread®% since 2015, the latsareer population (4%9
yearsold) declined by7%!?!

Table 1: Population Growth

Population (2015) Population (202) Total Change (;/8 1i>h2aon§§l
Region2 775,474 785,790 10,316 1.33%
Virginia 8,367,303 8,649331 282,028 3.37%
United States 320,738,994 331,820,028 11,081,034 3.45%

Despite thepopulationdeclinein mid-to late-career residentgages40to 59 years old), a2018labor-
shed analysis reveadssignificant number of owbf-region residents commuting into Region 2 for work.
Since 2014in-commuting increasedO percentage pointsfrom 74,894 to 109,02&orkers commuting

1 Economic Modeling Specialists Inc (EMSI). Datarun 2021.3. https://login.economicmodeling.com
2EMSI. Datarun 2021.3



into the region.Of the328,951workers in Region & 2018,67%both livedand workedin the region
and33% commuted into the regioior work. Moreover,in-regioncommuting from the New River Valley
and Lynchburg into the Roanoke Valley has also increaseitlustrated in Figussl and 2.3

Lynchburg
Region

New River Valley f'

Figurel: 2014 Inregion CommutingPatterns

' ROANOKE g

VALLEY {1

NEW RIVER
VALLEY

Figure2: 2018 Inregion Commuting Patterns

Meanwhile, growth in early and mickreer residents in the region may suggest that the region retained
postsecondary graduates and/or attracted early to roateer workers to the regiorindeed, the total

3US Census Bureau (2014 and 2018). Longitudinal Emypiayesehold Dynamics OnTheMap. Retrieved from:
https://onthemap.ces.census.gov/.



numberof postsecondary graduatesntinues to increasajriven by the growth of the two public

universities (Virginia Tech and Radford University); several private institutions (including Liberty
University, Jefferson College of HealtheBces, Hollins University, Lynchburg College, Randolph College,
Roanoke College, Ferrum College, and Sweet Briar College); and four community colleges (New River
Community College, Virginia Western Community College, Dabney S. Lancaster Communitya@dllege
Central Virginia Community College). Over the past 5 years graduation rates increased by 9%, with
37,652 graduates earning at least an associate's degree, across the 3 Virginia MSAs in 2019. All degrees
increased over this time including associatastificates, bachelors, and professional and graduate

degrees (Figurs).*

This increas@é postsecondary graduatesas due in part to a surge in graduates during and after the

recession, when individuals delayed entering the labor market, as welleational growth practiced

08 a2YS 2F G(GKS NB3IA2yQa fI NBSald KAIKSNI SRdzOI A2y
Education in Virginia (SCHEV), these numbers alsoinclusive of online degree earnefor instance,

theincrease inRég2y H Q& ol OKSt 2NH&a RSINBS SIFENYSNE 203SNI (K-
online degree options, particularly for Liberty Universitshich would have little relevander the

regional goal ofetainingpost-graduates.*

30,000
27,500
25,000
22,500
20,000
17,500
15,000
12,500
10,000

7,500

5,000
5,142

2,500 73%
— 2,972

2,007 48%

o]
2001 2011 2021

All Degrees Bachelor's Grad or Prof. == AssoCiate's

Figure3: Region Il 20012011, and 2021 Graduates by Degree and Percent Change in Graduates

4National Center for Education Statistics (2001, 2011 and 2021). Integrated Postsecondary Education Data System (IE&RISjoRetri


https://nces.ed.gov/ipeds/use-the-data

Economic Growth

a4 4SSy 6AGK LRLHzZIIGA2Yy INRPSGKT (GKS NBIAZ2Y QA
compared to the state and nation. The region displa@e#o growth in reafjross regional product (GRP)
from 20152020, compared td5.2% growth in Virginia and.1% in the US (Table 3). Within the region,
there have been differences in economic performance, with the Roanoke MSA being the largest in terms
of real GRP but havirdeclinein real GRP Thisslowergrowth rate is reflective of a national trend,

where more rural regions have been slowerecover from both the Great Recession ahd COVIEL9
pandemicMajor industries contributing thgross regional product in Regi 2 aremanufacturing,
government(including state education institutions), ahéalthcareandsocialassistance (See Table 3)

d2al

Table2: Real GRP and Percent Char{ge152020y

REAL GRP % CHANGHE REAL
(billions in2020 chained dollars) GRP
2015 2020 20152020
Region Il 31.5 31.7 0.6%
BlacksburgChristiansburg MS£ 5.9 6.0 0.3%
Lynchburg MSA 9.7 10.2 4.8%
Roanoke MSA 14.5 14.4 -0.8%
Virginia 467.5 496.6 6.2%
United States 17,8903 18,98.8 6.1%

Table 3:Gross Regional Product (GRP)2Rigit NAICS Industry Secfor

2-Digit NAICS Sector 2020GRP g?;ona'
Manufacturing $6,001,529,22 18.9%
Government $4,071,918,06 12.8%
Healthcareand Social Assistance $3,691,157,35 11.6%
Retail Trade $2,398,801,18 7.6%
\WholesaleTrade $2,376,592,90 7.5%
Finance and Insurance $2,149,505,83 6.8%
Professional, Scientific, and Technical Seryy $1,963,909,05 6.2%
Construction $1,680,580,33 5.3%
Transportation and Warehousing $1,050,121,12 3.3%
Real Estate anBental and Leasing $949,948,221 3%

5 EMSI. Datarun 2021.3




Gmilarly, K S NBIA 2y Q& L2 LMz I (A 2y -t8yedd§rolkhdpedGpaptiddnal G A St &
income (Figurd). Between 2015 and 2019, per capita income for the region increas3¥d in real

dollars compeed to 2.9%for Virginia and.2%for the U.S(2019 dollars)ln 2019, per capita income for

the region approximated $43,868Vealth varies within Region II. In 20Dy five localities had above

the regionalper capitapersonal income (Roanoke City, Salem City, Bedford, Botetourt and Roanoke

Counties). Amherst, Appomattox, Craig, and Montgomery counties and Radford cityeHadiest per
capitapersonal incomg®

4.5%
0,
3.7% 4.2% 3.9% 41% 3.8%
2.7% 2 6%
15%
9%
2008 9 2010 2011 2012 2.3 2014 2015 2016 2017 2018 2019

-1.0%
—1.5%

Figure4: Region 2Annual Change in Person@lapitalncome®

GO Virgini@mphasizes higher wages as a form of wedltiiding. Figure RS& ONA 0 Sa GKS NB3IA:
averagewage.Another indicator of wealth relates to median household income emst of housing.

I O0O2NRAY3A (2 GKS |/ Sy a dzitfe medashdaliséhblyincon YoivtluzyUaitade { dzNIJ S

{dGFr0Sa ¢l a PcpZtTmMH AY HAMPI YR *xANHAYAIQA gta br

median household incomes, ranging between $56;860,500 across the three MSAs, indicatingste

of living oerall. However,Table 2 shows thaiverall housing burderemained relatively comparable

for renters in Region 2 compared with the stdte.

Table4: Households Paying More Than 30% for Housing

Virginia ‘ Blacksburg MSA  Lynchburg MSA ‘ Roanoke MSA

Owners ‘ Renters ‘ Owners Renters Owners Renters \Owners Renters

Allncomes | 412739 463,333| 4,926 | 10631 | 10596 | 11,805 | 12,694 | 18,002
(19.6%) | (42.9%)| (13.7%)| (40.6%)| (14.5%)| (39.6%) | (14.5%)| (46.3%)

Median

Monthly Cost | $1:799 | $1.254 | $1,400 | $015 | $1167 | $857 | $1,364| $956

6 Bureau of Economic Analysis (BEA). Interactive Tool: Personal Income, Population, Per Capita Personal Income (CAINKI) and SAIN
Retrieved from
7Census (2019). American Communlty Survggdy Estimates:


https://www.bea.gov/
https://data.census.gov/

Two leading causes tfis regional housing burden on renters is lack of housing supply as well as low
wages hat prevent renters fronsaving for a down payment on a hou3ée relative importance of
affordable housing for economic developmeésitgrowing agirms grow and come to the region.
Employers require morén-demand,skilled talent.To retain and attracthat talent, affordable housings

a key consideratiofor where populations decide to live and/or work.

Figure 5: Regional Average Wage

One overarching goal of GO Virginia Region 2 is to increase the number of jobs with higher thg
average wages. The average wage for a worker in Region 2 was $26.56 per hour at the time o
plan. This equates to an annual wage of $55,430 for ifiodl worker (2,087 hours). Average wags
G§SYRSR (2 0S KAIKSNIAY GKS NBX3IA2yQa Y2NB d
of Lynchburg, Radford, Roanoke, and Salem and their surrounding counties was $27.84 per h
($58,104 annually) at theme of this analysis. Meanwhile, average wages for the remaining 11
counties in the Region 2 footprint were $23.75 per hour ($49,576 annually).

Firm Growth, Employment and Primary Industries

The health of regional firmacrossradedindustrie$A & | G GKS O2NB 2F afeh +ANHA Y
investment and high wage jobSirm health can beneasuredoy the agemakeup of firms, business
formationandemployment growth Region 2 has proportionally momaded sectoffirmsthat are 11

years old or oldethan the state or nationThese oldefirms make up92.1%, 87.3%, and 85.9%ftotal

employmentin the region, state, and nation respectiveljnlike the state and natiorhowever,these

older firms havdost more jobs annuallgtarting in 2013indicating a need to better support job

retention activities for these firmdvieanwhile,young firms ages five years or less contribute the most

to job growth for the region, state and natién.

The rate of ew business formatioh Y wS 3 A 2y H (his rdmbibe®RVERIN 25p&r@ataydN B
points of Virginigor all years but one since 20{8ee Figure 6YVhile the rate has been lower, it has
remained relatively on trendAlthough business formation slowed during the CGY8pandemic,
entrepreneursstill createdappraximately 188 businesses 2019 and 267 businesses in 20Z8aded
industries that demonstrateg@articularly strong firm creation were Business Seryigeansportation,
Distribution and Logistic$jealthcareServicesand Engineering, R&D, Testi®J echnical Servicés.

8 Industries that export most of their product and therefore contribute new money to the regional economy. These indusyrigisgyl@ole in
AdzZLILR2NIAY3I YR ANRoAYI | NBEIA2YyQa SO2y2Yed

9 TEConomy (2021). GO VA 2021 Phase 1 Entrepreneurial Trends Analysis; U.S. Census Bureau Quarterly Workforce Indicators datase
0 TEConomy (2021). GO VA 2021 Phase 1 Entrepreneurial Trends ABa$ysess Dynamics Research Consortium,-¥camomy Time Series
(YTS).
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Figure6: New Business Formation Rate in Traded Industries, 22020+

Region 2 hastrengths and potential in four out of eleven of the stdtfined industry clusters
According to a stat@rovided report by EConomy LLCheése industry clusters are

1 BusinessServicesa midsized industry clustehat has showrob consistent Note that in this
region,industry codes fobusiness serviceengineering services and R&Ren overlap
Business services include companies suchem®m DesigrDraper Aden and Assmtes, Star
Tek,and Polymer Solutions.

1 Manufacturing a historically strong industry clusteith large concentratel employment
Manufacturing includes firms BdMoog, Yokohama Tire, Ply Gem, &idd Manufacturing Co.

1 Aerospacethis small, emergig cluster consists of businessesrking in autonomous systems
and cybersecurityfor instance, Aeroprobe, TORGboticsand Bae SystemH has had
distinctly higher rates of job growth than the national average.

1 Transportation, Logistics amistribution another midsized industrcluster with consistent job
growth and opportunites for greater employment concentration. This cluster includes
businesses such aswrence Transportation SystenBackcountryHowells Motor Freight,
Thompson Trudkg,and three regional airports.

1 TEConomy2021). GO VA 2021 Phase 1 Entrepreneurial Trends Analysis; Business Dynamics Research ConsatiomonYoliime Series
(YTS). Note: 2018 excluded due to addition of a major source of firm data to underlying BDRC database that makes carsipg@28d:8snot
possible



Section 2 of this pladescribedour target industry clusterfor GOVA Region 2Vhile theyhave
similarities with thestate-wide TEConomy clusters, theye more tailored to the industry strengstof
this specifigegion.

An examination of regiond-digit NAICS industry sectaaso shovten industry sectorsvith distinct
regional strength¢Table5). Numbers highlighted in green represent:

91 Positive jobs growtl{20152020)

1 Employment Specialization higher thdre national average (Location Quotient)
1 Greater jobs growth than the national average (Shift Share)

91 Higher earnings than the regional average

Table5: Promising2-Digit NAICS Industry Sectors in GOVA Region 2

Description 2015 2021 2015-2021 2021 Location Shift A\V/o R

Jobs Jobs %Change  Quotient Share | Earnings
Per Job

Construction 19,698 | 20,012 1.59% 0.% (2,029 | $57,899

Manufacturing 43,987 | 43195 -1.80% 1.%4 (325 | $74,027

Wholesale Trade 11,277 | 11,001 -2.45% 0.84 197 | $73,990

Transportation and 12,737 | 12,485 -1.98% 0.4 (3,235 | $61,382

Warehousing

Finance and Insurance | 11,239 | 10,733 -4.50% 0.70 (1434 | $84,481

Professional, Scientific, | 17,152 | 17,313 0.94% 0.69 (1,706) | $80,519

and Technical Services

Management of 6,015 6,150 2.24% 1.16 (292 | $88,486

Companies and

Enterprises

Educational Services 16,711 | 18,067 8.11% 1.93 727 | $35,095

Healthcareand Social 47,523 | 51,306 7.96% 1.07 (347) | $62,452

Assistance

Arts, Entertainment, and| 3,761 4,489 19.36% 0.89 1,326| $24,565

Recreation




SECTION 2: REGIONAL ECONOMIC DRIVERS AND CLUS

¢tKS GSNXY GAYRddzZGOGNER Of dz2GiSNERE NBFSNRER G2 I 3S23INI LK
markets, suppliers, technologies, and workforce needs. Businesses within a cluster benefit from their
proximity to shared resources including a skilled worséo specialized suppliers, infrastructure, and a

localized base of sophisticated knowledge about their industry. Each cluster has a high level of economic
integration and interdependency.

Fourrevisedindustry clusters were identifiefbr this2021 growth and diversification plan:
transportation and autonomymaterials and machinery manufacturing, IT and emerging tech, and life
sciences and healthcar&he following criteria was used to identify these clusters:

4 Location quotient (LQ)demonstrates he overall concentration of employment within a
particular cluster, which serves as an indication of regional competitiveness. Industries with
proportionally higher employment concentration in the region compared to the nation will have
LQ values exceedirig0. Industries with particularly high employment concentrations will have
LQ values in excess of 1.2.

4 ShiftShare/CompetitiveEmployment ChangeShiftshare analysis compares regional
employment growth to national employment growth. Most relevant tostpian the
competitive effect identifies industries that are growing faster than their national counterpart.
Competitive effect values that exceed zero suggest that a regional industry is outperforming its
national counterpart with respect to employmentayvth and that a portion of this growth is
due to a factor present in the region. With some exception, negative competitive effect values
suggest that a regional industry is not performing on par with national trends.

4 Gross Regional Product (GRRieasures the final market value of all goods and services
LIN2E RdzOSR Ay | NBIA2Yyd LYRdAzZAUNASEA FyR Of dza i SN&
GRP tend to play an important role in driving investment, productivity, and employment growth.

4 AverageWages industries and clusters that paid workers higllean-averageaveragewages
were prioritized in this analysis to ensure that GO Virginia funding is promoting the growth of
higherthan-averagewage jobs.

4 Ecosystem Assetgidditional assets within the régn are present, which would contribute to
the growth of the cluster, even if these assets are not counted within the cluster. These assets
include physical infrastructursyorkforce and talent development programs, and research
entities.

These clusters &re revised from the original 2017 clustéosbetter narrow and identify specific
industries forinvestment and to garner greater interestdtuster scale up activities through GOWith
little exception, many of the industriesdahcompose these cluste play an important role in driving
regional investment and employment growth.

These four industry clusters continue to present opportunit@d N2 ¢ | YR RAGSNBAFE (KS
economy and for regional businesso diversify their market base. Each dkrscontinues to make
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0 KS NX3IA 2 y0Qanpabed to 2047/ Additiomally, employmentthree of the four clusters is
more concentrated in Regidhcompared to the national average. Competitiveness was more varied;
two clusters (life sciences amdaterials and machinejyare expectedo outpace their national
counterparts with respect to employment growtlfiransportationand IT/Emerging Tecblusters,
however, are expected to grow at a slower rate compared to national clusters.

Dwt & Ly
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Figure 7: Region 2 Target Cluste®RP, LQ, and Shi&haré?

As detailed in Section 1 of this document, total employment in Region 2¥edl fBom 37,960jobs in
2015to 360,597 jobs in 2021. Data suggest that much of the employment decline experienced during
this period was the result of the Coronavirus Pandemic. For instance, total employment &ty 4.
(16,761 jobs) from 2022020 aloneNon-cluster industris sawa 4.6% employment decline from 261
2021 an4.5% decline from 201:2020. Industries belonging thé four target clustersvere more

shielded from these impacts. For instance, target cluster industries 8 employment growth from
2015-2021 an4.3% decline from 201:2020. Figurd illustrates employment change for Region 2,
target cluster industries, and netarget cluster industries from 2@12021.

2EMSI Developer 2021.3 Datarun
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Figure8: Region 2 Employment Change, All Industries, 2@021*3

Thefollowing paragraphgietail performance trends for GO Virginia target industry clusters. Current
employment (2021) is compared to Zbémployment figuresEach target cluster experienced
employment growth over the past five years. Competitive employment change, howeveiimitasl to
the materials and machinempanufacturing and life sciences clusters. Tdhlietails target cluster
employment change over the past fiyear period.

Table6: Region 2 Industry Cluster Performance Trends, 22021

2015 2021 2015-2021 JOEHANGE
2015 2015 | 2021 2021 COMPETITIVE
0,

JOBS LQ | JoBs LQ |CHANGI%CHANG " prpr g
Transportation and 5249 22 | 5302 23 | 53 1.0% (170
Autonomy
Materials and Machinery | 3,673 2.4 | 4,020 2.8 347 9.5% 476
IT and Emerging Tech | 11,173 1.0 | 11,246 0.9 | 73 0.7% (851)
Life Sciences and 27,182 1.1 | 30412 1.2 | 3230 11.9% 21
Healthcare
TOTAL 4 CLUSTERS | 47,285 1.2 | 50,790 1.2 | 3505  7.4% 1,647
ALL INDUSTRIES 371,960 - [360,597 - |(11363 (31%) (21,049
4 CLUSTERS AS A % OF -

_— 0, _— _— —

TOTAL ECONOMY 12.7% 14.1%6

3 EMSI Developer 2021.3 Datarun
4 EMSI Developer 2021.3 Datarun
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Table7 compares regional cluster employment change to statewide and national cluster employment

change for the pastixyear period. Overall, Region 2 saw a higher rate of employment decline

O2YLJI NBR (2 &adrdaS FyR yI {matsfialsaddNdachiBeryimériufactutidg NA 2 R @
and life scienceslusteis outperformed both the state and nation with respect to playment growth

from 2015-2021.

Table7: Comparative Industry Cluster Trends, Z32021'°

2015-2021 %JOBCHANGE
REGION 2 VIRGINIA us
TRANSPORTATION AND AUTOI (0.5%0) 8.3% (1.1%)
MATERIALS AND MACHINERY 9.4% (15.7%) (3.8%)
LIFE SCIENCES 11.8% 7.8% 6.0%
IT & EMERGING TECH 1.7% 12.7% 18.8%
TOTAL ALL 4 CLUSTERS 7.8% 9.7 8.7
TOTAL ECONOMY (3.1%) 1.5% 0.9%

Table8 details projected employment change for each GO Virginia target industry cluster over the next
five-year period Except formaterials and machinery manufacturing, which is projected to remain at its
current job levels, each target industry cluster is expected to see growth. The life sciences cluster is
expected to lead the region, with 5.7% employment growth foreéast

Averag wage data for each cluster can also be found on Ta@bRegion 2 had an overalleragewage
of $26.56 per houin 2021.All fourclusters haciveragewage values in excess of the regioaatrage
wage for 2021. ThE and emerging tectluster led theregion inaveragewages at $3.42 per hour
Together, these four clusters had averagewage of $4.39 per hour, whichis almost$7.83higher than
GKF GO 27 aver&genduByavagely Q &

15 Source: EMSI Developer 2021.3 Datarun

%9a{L 58S@St2LISNI HAnHMPo 5 G Ndzy @ ! 002 NRA y Jal ifideistrpdatd, wikich i& hageR oizihé NEB  LINR 2 S O
.[{Qa vdzk NIISNI & /Syadza 2F 9YLX 28YS8Syd | yR 2 I-8idtdAIGSahdcéunty cAribindtignS G X t NB 2 ¢
individually. For each counipdustry combination, we begin with final Emsiustty data and produce three 3gkar projection lines based on

ps ManX FyR mp &SINB 2F KAAG2NROIf SYLX2evYSyid RIEGIHEZ NBALISOGABSEt&@X bSE

17EMSI Developer 2021.3 Datarun. Retrieved from: http://www.economicmodeling.com.
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https://kb.emsidata.com/methodology/industry-projections-methodology/

Table8: Region 2 Industry Cluster Performance Tren#821-2026'®

2020
PROJECTED . PAYROLLEI 2021AVERAG

2021 GROWTH 2020 GRP BUSINESS HOURLY

JOBS (202%12026) 2021 LC (MILLIONS, LOCATIONS WAGES
I\EQNASUPT%RNTS\;I\?N 5,302 2.7% 2.3 $856 31 $3375
MATERIALS AND
MACHINERY 4,040 (0.1%) 2.8 $413 50 $33.67
MANUFACTURING
LIFE SCIENCES 30,412 5.7% 1.2 $2,435 471 $31.26
IT& EMERGING TEQ 11,246 2.8% 0.9 $1,383 626 $43.42
TOTAL 4 CLUSTERS 50,790 4.7%% 1.2 $5,088 1,178 $34.39
ALL INDUSTRIES | 360,597 2.3% - $31,718 22,154 $26.56
4 CLUSTERS AS % (
TOTAL ECONOMY 14.1% = - 16.0% 5.3% =

Table9 compares projected employment change in Region 2 to the state and nation. Overall, the
NEIA2yQa SO2y2yYe A& SELISOGSR G2 3ANRBS |G +F at26S8SN
life sciences cluster is expected to smeploymentgrowth greaterthan of the state and nationThe

regional materials and machinery manufacturing cluster will withstand declines to the state and national
clusters.The other wo clusters tail behind the state and natio.able9 also compareaveragewvages

to the stateand nation.Averagewages were lower across the board compared to Virginia and the

nation. This trend was observed across each target industry cluster and was especially pronounced

02y & A RS NA y H anttfarspoNdichdiudteisQ a

Table9: Comparative Industry Trends, 2024026
2021-2026 % JOBCHANGE 2021AVERAGB/AGES
REGION z VMRGINIA U.S REGION : VIRGINIA U.S.

2.7% 6.7% 1.5% $33.75 $48.23 $50.76

TRANSPORTATION AND
AUTONOMY

MATERIALS AND MACHINE  (0.1%)  (4.4%) (2.5%) | $33.67  $34.07  $36.19

LIFE SCIEN 5.7% 4.1% 4.6% $31.26 $33.04 $36.95

HEALTHCARE

ITAND EMERGING TECH 2.8% 7.3% 10.0% | $43.42 $67.60 $70.65
TOTAL ALL 4 CLUSTERS 4. 7% 5.6% 5.8% $34.39 $50.76 $47.51
TOTAL ECONOMY 2.3% 3.2% 3.2% $26.56 $36.20 $35.53

18 Source: EMSI Developer 2021.3 Datarun
9 Source: EMSI Developer 2021.3 Datarun
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As detailed in Tabl#0, each cluster exports atlea¢f> 2 F A (& LINRPRdzOGa 2dzidaARS
Transportation and MaterialMachinery clustergxported more tharf0% oftheir products in 2020Life
sciencesand IT both of which contain a nunds of local servicebased industries, exported less

products, but still have the potential to become significant tradedtor clusters. Table0 also details

the extent to which local demand is satisfied by target industry clustérs.Transportation, lterials
Machinery, and ITlustermet less than a third of local demand in 2020. Alternativilg life sciences

cluster met62%o0f local demand. Each industry has an opportunitfind more customers Hnegion

andexpand its share of local demand.

Table10: Region 2 Industry Clusterafs and Demand2020%°

TOTAL % IN % TOTAL % DEMANLC % DEMANL
SALES REGIONEXPORTE DEMAND MET IN MET BY
(MILLIONS SALES SALES (MILLIONS REGION IMPORTS

TRANSPORTATION AND

0 0 0 0
AUTONOMY $4,225 7% 93% $967 29% 71%
MATERIALS AND MACHIN $1,132 8% 92% $387 24% 76%
LIFE SCIENCESD .
HEALTHCARE $4,424 51% 4% $3618 62% 38%
ITAND EMERGING TECH | $2,308 41% 59% $2,910 32% 68%

The 2017 and 2019 Growth and Diversification plans included a workforce gap analysisallsis was
based on quantitative and qualitative data collected throughout these planning processes. Region 2
completed a similar analysis for the 2021 plan; job postings, annual openings, and regional completions
data as well as input from stakeholdevas gathered to identify workforce gaps. Workforce demand

exists across different occupation types within these four clusters, depending on the level of education
and skill sets. In general, demand for occupations includes:

4 Entry-Level Occupationddemand for entry level occupations gradually increased from 2017
2019, however, the Coronavirus Pandemic significantly reduced demand for these occupations

between202H nHM® ¢ KSaS 200dzLd GA2ya GSYR G2 LI @& 268

ability to atract and retain talent. Recent wage increases amid a period of hitlagraverage
unemployment benefits have limited the supply of entry level workers in Region 2. Additionally,
employers and workforce professionals noted that jobseekers and deBlemployees
oftentimes lacked basic hard soft skills necessary for employment.

4 Middle-Skill OccupationsThese jobs typically require a unique skillset acquired throuty2-a
yearcertification or associate @egree program. Specifically, these jobs tendeiquire some
sort of industry credential, license, or apprenticeglopgterm onthe-job training. Technicians,
machinists, welders, Licensed Practical Nurses, computer support spedaltstarpenterare
all examples of middiskill occupations. Rémn 2 has a older-than-average middleskill
workforce; a growing portion of these workers are approaching, at, or above retirement age.
Meanwhile, there is not an adequate supply of workers to replace retiring workers and fill

20Source: EMSI Developer 2021.3 Datarun
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newly-created middleskill positions. Stakeholders suggest that younger people are not
interested in pursuing regionally available careers. These occupations have become stigmatized
despite higheithan-average wages and job security. Moreover, many parents and students
believe a fouyear degree is necessary for a livable wage. These teodgricti KS NBIA 2y Q&
pipeline for middleskill talent. Additionally, community college personnel shared that
enrollments for middleskill degree programs are falling despite high levels of uneynpént.
Previously, high unemployment drove community college enrollment.

4 Mid-Level Managerial Positions and High&ach target cluster contains occupations that
NEIljdzZA NS I oF OKSf2NR& RSAINBS 2NJ KAIKSNE 2 f (K2 dz3
has a highethan @SN} IS ydzYoSNJ 2F oF OKSf 2NRasx YI adSNRa:s
graduates. The region continues to face challenges in retaining these graduates, however.
i 1SK2ft RSNA FStiG GKFG (KS NBduked yhedisdBickdbt Ay S T3
communication and collaboration between industry and postsecondary education. As a result,
graduates were unaware of available opportunities in Region 2. Moreover, stakeholders
mentioned that graduates that did remain in Regibtended to outmigrate within a few years
due to a lack of career advancement opportunities and letha@n-average salaries.

Transportation and Autonon@iluster

al ydzFl OlGdzNAy 3 O2yiGAydzSa (2 LI JparticilaryicBmniedely 3 NBf S Ay
transportation manufacturingWith a significantly higher employment concentration (LQ) and
contribution to GRP, cluster strengths include:

o Heavy Duty TrucManufacturing:Region zhas particular industry strengths in heavy duty truck
manufacturing. Cmpared to other regions of the U.S., employment in this industry is 43 times
more concentrated. Regioni home to Volvo Trucks USA, which produces all Volvo trucks sold
in North Americaas well as Mack Trucks, a subsidiary of Volvo

o  Motor Vehicle PartdVManufacturing: Manufacturers of motor vehicle partaryacross the
region Most notably MetalsaStructural Productand EldoPowertrain have continued to grow
in Botetourt CountyThe region also contains a manufacturing branch of Yokohama Tires, which
gra GKS ¢g2NI RQa SAIKGK tFNBSad GANB YI ydzFl OG dzN

o Automation: Automated vehicles, both land and air, are of growing interest to transportation
manufacturers. With its wealth of research and infrastructure asgbts region has grown
companies such as TORC Robotics and Aeroprobe to provide innovative technologies for
automation.Region 2 is also home to Wing, the first company in the U.S. to receive clearance
from the FAA to deliver commercial goods via drone.

Supporting these private sector businesses are regional assets such as the Virginia Tech Transportation
Institute and the MidAtlantic Aviation Partnership, two nationaltgcognized research entities for the
transportation industry. Dabnelyancaster Commuiy College and partners in Allegha@pvington

have also grown programming centered on developing an autonomy workforce particularly for drones.

The transportation and autonomygluster saw mild employment growth since the first iteration of the
Growth andDiversificationPlan (10% changdetween 2015 and 2031Most of that growth was in the

15



autonomy industryGrowth is expected to increase to 2.7% through 2026, however the growth is not as
fast national growth. Nevertheless, this cluster has atldsee continued specialization and

employment concentration greater than the nation. Regional specialization continues to increase
despite slow growth. By integrating innovative tech like autonomy systems and electric motors (seen in
the Emerging Tectiuster), this commercial vehicle manufacturing cluster could see substantial growth

and national competitiveness.

Tablell details employment change for eattansportation and autonomgubclusterThe autonomy
subcluster will continue to see significaantd competitive growth, bolstering the slow growth of the
heavy duty trucks industry and the declining motor vehicle parts subcluster.

Table11: Region ZTransportation and AutonomyCluster Performance Trends

2015-2021 CHANGE 20212026 CHANGE
2021 JOBS | 2021 LQ 2026 LQ, COMP |, COMP
% CHANC - rppop P CHANG  prpp oy
TRANSPORTATIC ; .
AND AUTONOMYl  5+392 2.3 2.4 1.0% (170) 2.7%  (124)
Heavy Duty Trucks3,21€ 60.7% | 42.8 | 41.3 | 25.0% 254 3.4%  (150)
Motor Vehicle Part1,55C 29.2% | 1.5 1.4 | (405%) (884) | (6.1%)  (108)
Autonomy 537 10.1% | 0.4 0.6 | 652.6% 461 24.0% 134

Tablel2LINE A RSa | f A atiénsgiation &8 auteiomludtef Ocaupaiichs by
employment.Occupationghat payhigherthan-averagewages for the region are shaded green.
Occupational demand is largely determined by average annual openings, which measures the number of
new and replacement jobs within an occupatidiith little exception, occupations that pay lowtran-
averagewages equired only a high school degree andtbi-job training. These occupations tend to

have a high rate of turnovéB0-60%) however. Additionally, employers face challenges in recruiting
reliable and competent workers for these occupations.

Higherpayingoccupations tend to require some mix of possessing a postsecondary degree, industry
recognized credential, experience, and/or moderate to lbexgn on-the-job training. This can range

fromaoned S| NJ Y2y RSINBES LINPINI Y ( 2Thse oodupatioistare Mddty 2 NJ Y I :
mddlea {] At € YR YIYyF3aSNAIE LRaAGAZ2Yyad !'a YSYidAz2ySR |
pipeline limits the supply of workers with the qualifications to fill these positions. As such, regional

employers face challees in recruiting workers to fill these higheage positions across the board.

Turnover in these positions is much lower, however, not greater than 25%.

Top job posting$or this year includedmachine operators, production operators, maintenance
mechancs,andelectronics technicians

Most inrdemand skills according to postingere auditing, manufacturing processes, electronics,
electrical engineers, mechani@dlean manufacturing

21 Source: EMSI Developer 2021.3 Datarun
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Table12: Region ZTransportation and AutonomyCluster Occupatiorfs

TRANSPORTATION AND AUTONOMY C

ALL INDUSTRY

Agents

DESCRIPTION 2021 % Change 2026 9% Change|Avg.Hourly Aé’)g'eﬁrn”ia
Jobs (2015-2021) Jobs (2021-2026) Earnings (20';1_2026)

Maintenance and Repair | 5 500 500 3709 3206 | $19.35 375

Workers, General

Sales Representatives,

Wholesale and

Manufacturing, Except 2,649 -17.0% 2,822 6.5% $33.75 294

Technical and Scientific

Products

FirstLine Supervisors of

Production and Operating | 2,423 21.0% 2,496 3.0% $30.77 272

Workers

nspectors, Testers, SOMeTS 1 840 12.7% 1,737  5.6% | $22.63 249

Samplers, and Weighers

Electricians 1,648 20.3% 1,847 12.1% $24.64 245

Industrial Machinery 1,836  59.7% 1,969 7.3% | $25.95 220

Mechanics

Shipping, Receiving, and | 4 75 13990 1697 -26% | $1655 203

Inventory Clerks

Welders, Cutters, Solderers | j5) 6106 1449  11% | $20.93 193

and Brazers

Electrical, Electronic, and

Electromechanical

Assemblers, Except Coil 1,235 0.6% 1,300 5.3% $17.29 186

Winders, Tapers, and

Finishers

Machinists 1,304 -21.0% 1,361 4.4% $24.58 156

Industrial Engineers 1,113 38.0% 1,179 6.0% $44.72 109

Buyersand Purchasing | 4 555 11806 1,000 -22% | $30.88 108

22 Source: EMSI Developer 2021.3 Datarun

17



TRANSPORTATION AND AUTONOMY C ALL INDUSTRY

DESCRIPTION 2021 | % Change | 2026 | % Change| Avg.Hourly Aé%'eﬁi”nr;a
Jobs | (2015-2021) | Jobs ((2021-2026) Earnings (2021:2026)

Coating, Painting, and
Spraying Machine Setters, | 655 19.2% 670 2.3% $21.21 87
Operators, and Tenders

Multiple Machine Tool
Setters, Operators, and 514 21.8% 536 4.1% $17.67 82
Tenders, Metal anéPlastic

Mechanical Engineers 605 -16.4% 633 4.7% $43.81 50

*Qccupations that provide highgéhan-averagewages for the region are shaded green.

Materials and Machiner@luster

¢ KS NInatdridbyird dnachinenclusterincludesmany of the materials manufacturers (plastics,
rubber, metals) that go into industrial and commercial prodwstd packagingrhey range from custom
manufacturers to manufacturers of specific packaging and industrial machinery pro8ubtdustes for
this clusterinclude:

o Plastics and Rubber Manufacturinegion zhas a large assortment of manufacturers

specializing in different materials. GLAD Manufacturing Company in Amherst County represents

one of the largest and weknown manufacturer oplastic trash bags and food storage. ESS

Technologies in Blacksburg creates custom packaging for pharmaceuticals, medical devices,

cosmetics and other consumer goods. Another example is P1 Technologies in the City of
Roanoke, which specializes in plagtiedtion molding, 3D printing, thouse tooling, and other
techniques to provide custom manufacturing for business customers.

a  Metalworking and Machining Several businesses in Region 2 specialize in metalmeggl
castingand additive manufacturingrhese includéederalMogul Corporation and MELD
Manufacturing Corporation in the New River Vallag well a®ominion Metallurgical Inc,
Precision Steel Manufacturing, and Nomar Castings in the Roanoke. Wdlepver, this area
contains industries vestl in the development of machine tools for other manufacturers.

Notable employers include Steel Dynamics Inc. located in Roanoke Virginia and Framatome,

located in Lynchburg Virginia.

Among other assetsupporting these industry leaders are workforce prags in the community

02t fS3Sazx F2NJ Ayadl yOsuwricuuk AdE Ray Bab. Vitgidid TeNFeR tateyidl OK A y

science and engineering programs and research as well as food science research and technical
assistance for packaging.

Thematerials and machinerglusterh & G KS NB3IA2y Qa8 Y2aG aLISOALFfATl SR

concentration, with 2.8 times more jobs than similar regions in 2021. The clustesaals09.5%
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increase in jobfrom 2015-2021, growth proportionally greater tan national growthThis cluster is
projected to maintain its competitiveness with the nation.

Tablel3 details employment change ftaoth materials and machinesubclustes. Plastics and Rubber

manufacturing, from plastics products to rubber and plastics hoses and belting, have seen considerable

growth. While metalworking and machinery, particularly industmalchinery andcommercial and
service industry machinery manufaciog, is losing employment, the subcluster remains strong
compared to the nation.

Tablel3: Region 2Materials and MachinenpManufacturingCluster Trend®

2015-2021 CHANGE 20212026 CHANGE
2021 JOBS| 2021 LQ 2026 LQ, COMP |, COMP

% CHANG - ppppey % CHANG prppor
MATERIALS AND ) .
MACHINERY 4,020 28 | 29 | 95% 476 | (0.1%) 104
Plastics and Rubb(2,85C 70.9% | 3.0 | 32 | 153% 423 02% 119
Metaworkingand ) 17c 59105 | 24 | 24 | (2.5%) 53 (0.8%)  (-15)
Machinery

The materials and machinery cluster has similar staffing pattedrdemando the transportation and
autonomy cluster. Please see Tableatidvefor the top indemand occupations.

Life Sciences & Heattre Cluster

TheNXS 3 Alif2 ycierices and healthcare cluster is multifaceted. The life sciences component of this

cluster broadly captures industries vested in medical research anprttictionof healthcare

products, including pharmaceuticals, surgical equipmettt, Healthcare refers to industries vested in

the provision ofesidential careand vitalhealthcared dzLJLJ2 NIi Ay RdzZAGNAR Sad ¢KS NBIA
healthcare cluster is anchored by a number of medical programs and research institutions, multiple

hosgtal and healthcare networks, and a patchwork of manufacturers. Region 2 has particular strengths

in the following areas:

o Biopharmaceuticals and Medical Devices Manufacturifibis subcluster contains industries
vested in the research, development, aneguction of pharmaceuticals and medical devices.
Region 2 has particular strengths in optical instrument and lens manufacturing, due to the
presence of Bausch and Lomb in Lynchburg, Virginia.

Residential CareThis subcluster broadly contains hospitalslaesidential care facilities.
Carillion,Centraand Lewis Gale anchor this subcluster. It is important to note that this
subcluster largely contains local serviz&sed industries. In other words, this subcluster is
expected to only meet local demand. R&g2 is unique in that its healthcare clusters meet both

local and outof-market demandThese facilities serve many in the region as well as those

23Source: EMSI Developer 2021.3 Datarun
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Southern and Southwest Virginia, and furth&s such, this subcluster has a highean-average
employment concentration.

a Elderly CareWith the aging baby boomer generation, elderly care is taking on a very different
character. Retirement communities and elderly care facilities are drawing people from outside
of the immediate region. The assets of thigim, including the atmosphere and livability of the
region as well as the gerontological research and human capital assets, indicate potential for
this region to attract and retain this population, transforming this industry group into a traded
cluster ofsorts. Included in this subcluster are retirement communities like Richfield in Salem,
Brandon Oaks in Roanoke, Westmins@amtertury in Lynchburg, and English Meadows in
Blacksburg.

o DiagnosticSupport Serviced=inally, this subcluster contains diagriosaboratories and
imaging centers.

Additionally, the region boasts many assets that support the life sciences industries. The Virginia Tech
Carilion School of Medicine, Edward Via Virginia College of Osteopathic Medicine, and other universities
and coleges offer medical training and preed degrees to thousands of students annually. The Fralin
Biomedical Research Institute conducts transformative medical and life sciences research as well as
supports the training and development of individual scient&std entrepreneurs in the field.

The life sciences artkalthcareclusteristhe largesttarget industry clustein Region 2 with respect to

SYLX 28YSyiliod ! RRAGAZzYyFIffer GKAa Of dzalG SNIThSife Ada LIS
sciences antiealthcarecluster saw a nearly 20% increase in employnfrh 20152021.Shiftshare

analysis suggests that growth in this cluster was highly competitive during this period.

Tablel4 details key indicators for each life scienced hralthcaresubclusterThe residential care
subcluster accounted for the bulk of cluster employment in 2B714%).Eachlife sciences and
healthcaresubcluster experienced growflom 20152021, although competitiveness was limited to the
residential are subclusterNeverthelesseachsubcluster is expected twee competitive growtlover

the five-year period

Table14: Region 2 Life Sciences & Heaitine Cluster Performance Trentfs

2015-2021 CHANGE 20212026 CHANGE
2021 JOBS | 2021 L.Q 2026 LQ comp |, COMP

%6 CHANC EFFECT %6 CHANC EFFECT]
LIFE SCIENCES 4 o o
HEALTHCARE 30,412 1.2 1.2 11.9% 2,12 5.7% 308
Biopharmaceutical
and Medical 1,513 5.0%| 0.5 0.5 8.9% (35) 7.8% 50
Devices
Residential Care | 17,462 57.8260 1.4 1.4 20.9% 2,257 5.5% 221
Elderly Care 10,696 35.2%4 1.2 1.2 0.6% (85) 5.7% 24
Diagnostic Suppor] 741 2.4%| 0.8 0.9 3.8% (33) 7.9% 1

24 Source: EMSI Developer 2021.3 Datarun
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Table b lists the top life sciences ankalthcareoccupations by employmenthe vast majority of

these occupations are specific healthcare as thebiopharmaceutical and supposulbclusters account

for less han 1®% of cluster employment. More than half thieseoccupationgaid higherthan-average

wages, althoughttese occupations requirddy’  aa 2 OAl 1 SQa RS IANdEionallyi GKS @S
manylower-payinghealthcareoccupationgequiredsome sort ofdegreeor certification.A number of
healthcareoccupations are expected to be in high demand. Workforce stakeholders, however, felt that

GKS NB3IA2yQa GFftSyd LALSE AY S HealthaxeRd tidiging provii8dd.d LI OS
have collaborted to address workforce gaps, however, the degreguirement for many of these
healthcareoccupations poses a significant barrier to jobseekers.

Table15: Region 2 Key Life SciencedHgalthcareOccupations®

LIFE SCIENCEBRALTHCAREUSTER ALL INDUSTRY
DESCRIPTION 2021 % Change 2026 % Change|Avg.Hourly Aég.eﬁ?nnusa
Jobs (2015-2021) Jobs (2021-2026) Earnings (20';1_ 2036
Nursing Assistants 5,012 2.1% 5,195 3.7% $13.29 601
Registered Nurses 8,149 6.3% 8,464 3.9% $32.12 521
Medical Assistants 1,830 60.4% 2,022 10.5% $16.07 252
Licensed Practical and 2487  2.7% 2,604  A47% $21.40 212
Licensed Vocational Nurses
Substance Abuse, Behavior:
Disorder, and Mental Health| 1,334 10.2% 1,483 11.1% $21.92 176
Counselors
PharmacyTechnicians 1,243 27.3% 1,223 -1.6% $15.93 121
MIERIEEY Bl (el SERIEE  ory 226% 1099 153% | $51.94 98
Managers
Medical Dosimetrists, Medici
Records Specialists, and | g4 159% 892  4.6% $21.69 81
Health Technologists and =70 o7 '
Technicians, All Other
Pharmacists 830 15.6% 806 -3.0% $59.08 51
Phlebotomists 360 -13.9% 393 9.0% $16.91 49
linical L
Clinical Laboratory | 589 211% 625  6.0% $24.51 47
Technologists and Technicig

2 Source: EMSI Developer 2021.3 Datarun
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LIFE SCIENCES & HEALTHCARE CLU ALL INDUSTRY
DESCRIPTION 2021 % Change | 2026 | % Change| Avg.Hourly A(\g%eﬁinnngusa
2015-2021 - i

Jobs | ( )| Jobs |(2021-2026) Earnings (20212026
Physicians, All Other; and
Ophthalmologists, Except 944 -6.4% 992 5.1% $117.42 46
Pediatric
Radiologic Technologists anl g9, 300 617  38% | $27.15 38
Technicians
Physical Therapists 569 8.4% 587 3.2% $45.38 37
Respiratory Therapists 437 22.4% 479 9.7% $27.48 32

*Qccupations that provide highghan-average wages for the region are shaded green.

Information Technologgnd Emerging Tech

This cluster includes existing and emerging industries that ultimately support the other prominent driver
industries and clusters in the region through technology development. Subclusters include:

a  Cyber Security and Information Technologghis subclusteprovides vital computer and
systems support services to virtually every industry. This subcluster has grown alongside the
development of technology in general. As such, there is anieceeasing global demand for IT
skills, including coding, network dgsi engineering, and administration, malware prevention,
security analysis, and mor®ne very successful regional example is 1901 Group.

a  Computer and Electrical Manufacturingndustries contained in this subclusteroduce
computer terminals, generators, transformers, and fiber optic cable. Similar to other areas of
NBEIAZ2Y Il f YIydzZFl OGdz2NAy 3
industrial and commercial produatdustiies. Large employeiacludeMOOG andnmotion US

located in Blacksburg.

AGNBYIGKE YIye 2F GKA&

a  Engineering Servicehis is the largest single employing industry in this cluster, with numerous
businesses engaged in engineering consultation work for design and development of machines,
materials, nstruments, structures, processes, and systems. Regional businesses include Aecom
Design in Roanoke, and Novatech and Daedelus Engineering in Lynchburg.

Assets in this region that contribute to the growth of this cluster are numerous, with Virginia Teéch an
other higher education institutions producing research and graduates that advance industry technology.

alye 2F GKS O2YLI yASa

institutions.

SYSNHAY3 FNRY

GKA& Of dza i SNJ

The ITand emerging teclkluster sanalmoststagnant employmentgrowth from 2015-2021;
approximately 7Qobs wereadded with a growth rate of 0.79%Meanwhile, the statewide and national IT
and emerging tecklustelssaw12.76 andl8.8% employment growth during the same period,
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respectivelyThis trend is expected to continue with a growth rate of 2.8% over the next five years,
while the national growth rate is expected to be 10.0%is modest growtltompared to the state and
nationindicates opportunities and potenti&br greater investment and exmsion in this cluster.

Tablel6 details performance trends for eachdifid emerging teckubcluster IT and cybersecurity

includes industries such as computer systems design services, computer facilities management, and
programming serviceg.his subclugr accounts for half of cluster employment and for the only growth

in the cluster. Yet, its proportional employment is only 60% compared to the U.S., meaning there should
be significant unmet regional demand and potential for additional growth in thislsster.

Computer and electrical manufacturing, and engineering services are two historically strong subclusters.
They both have high location quotients, indicating regional specialization and strength in these areas.
However, these clusters have and asgected to lose employment, illustrating a need for businesses in
these related industries to grow their market shares and become more competitive.

Table16: Region AT and Emerging TedDluster Performance Trends

2015-2021CHANGE| 20212026 CHANGH
2021 JOBS | 2021 LG 2026 LQ COMP |, COMP
%6 CHANC EFFECT %6 CHANC EFFECT]
JANIDIEAISREN 11,246 0.9 1.0 (0.7%) (851) 2.8% (462)
TECH
IT and 0 0 0
Cybersecurity 5512 49.04 0.6 0.6 11.4% (276) 9.5% (185)
Computer and 0 0 0
Electrical 2,746 24.4% 8.1 8.1 (12.3%) (219) (0.2%) (50)
Engineering 0 0 0
Services 2,988 26.6% 1.2 1.2 (3.4%) (355) (5.1%) (228)

Tablel7 lists the toplT and emerging techccupations by employment. Occupations shaded in green

paid higherthan-averagewages for the regionrlhis list contains a broad spectrum of occupations

related to the hdustries that comprise the IT and emerging technology cluster. For example, project
managers, electrical assders, and software developers were among the largest occupations by

employment within this clustetOnly three of the fifteen occupations listén Table 18 paid under the
NEIA2Yy Qa L Shilado th&lifesdieAcSs ahdalthcarecluster, however, highepaying

occupations tendedtorequirey | 342 OAl 1SQa 2NJ 6 OKSf 2NDRa RSINBS®

26 Source: EMSldveloper 2021.3 Datarun
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Table17: Region AT and Emerging TedDccupations’

IT & EMERGING TECH CLUSTER ALL INDUSTRY
DESCRIPTION 2021 % Change 2026 % Change|Avg.Hourly A(\g%.eﬁinnr;usa
Jobs (2015-2021) Jobs (2021-2026) Earnings (20212026)
Project Management
Specialists and Business |} g5, 55700 2003 7.4% | $36.01 224
Operations Specialists, All
Other
Electrical, Electronic, and
Electromechanical
Assemblers, Except Coil 1,235 0.6% 1,300 5.3% $17.29 186
Winders, Tapers, and
Finishers
Machinists 1,304 -21.0% 1,361 4.4% $24.58 156
Software Developers and
SoftwareQuality Assurance| 1,568 5.6% 1,780 13.5% $48.52 142
Analysts and Testers
Management Analysts 1,198 -12.5% 1,280 6.9% $53.89 125
Market Research Analysts | ) o, 15806 1137 127% | $29.91 118
and Marketing Specialists
Industrial Engineers 1,113 38.0% 1,179 6.0% $44.72 109
computer User Support | 4 155 1606 1,230  65% | $24.75 104
Specialists
Computer Systems Analyst] 842 6.8% 876 4.0% $47.35 72
Inf i
Computer and Information | - g 35.1% 630  7.6% | $64.01 57
Systems Managers
Network and Computer 762 -154% 783  2.8% | $37.65 56
Systems Administrators
Mechanical Engineers 605 -16.4% 633 4.7% $43.81 50

27Source: EMSI Developer 2021.3 Datarun
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IT & EMERGING TECH CLUSTER ALL INDUSTRY

DESCRIPTION 2021 | % Change | 2026 | % Change|Avg.Hourly Aég'eﬁi”nnia
Jobs | (2015-2021)| Jobs |(2021-2026) Earnings (20';’ ) 2036)
Information Security Analys| 397 93.9% 443 11.6% $45.46 48
Electrical Engineers 512 -24.3% 525 2.6% $47.75 47
Civil Engineers 500 -10.1% 512 2.3% $38.98 46
ggg‘i’:;:trs'\'awork S 13% 433  29% | $30.27 40
ComputerProgrammers 457 11.0% 430 -5.8% $38.92 39

Electrical and Electronic
Engineering Technologists | 279 -37.7% 290 4.0% $28.09 35
and Technicians

Web Developers and Digital

. 320 30.7% 337 5.4% $32.14 31
Interface Designers

Architectural and Engineeril

306 -2.6% 316 3.1% $72.57 26
Managers

*Qccupations that provide higheghan-average wages for the region are shaded green.

Shared Demand Occupations

Demand for vital support and operational positions is shared across virtually all industries1d bdtie

the top shareddemand occupations by employment in Region 2. Demand for these occupations, in
many cases, is shared across each of the target industry clusteoghirds of these occupations were
lower-paying support occupations, suchaffice cerks bookkeepersmaterial moversetc. These
occupations tend to require only a high school diploma. The remainder of these occupations were more
specialized support roles, including accountaarts project managers. These occupations tend to

require some sort of postsecondary degree and/or industgcific experiencehis is especially the

case for highepaying shared demand occupations.

25



Tablel8: Region 2 Key Shared Demand Occupati®ns

SHARED DEMAND OCCUPATIONS

ALL INDUSTRY

Insurance, Financial Servici
and Travel

DESQRTION 2021 % Change 2026 % Change|Avg.Hourly A(‘S%'eﬁi”ngia
Jobs (2015-2021) Jobs (2021-2026) Earnings (202:2026)
Office Clerks, General 7504  -14.7% 7453  -0.7% $15.23 921
Laborers and Freigh§tock, |~ o 51% 6,167  1.2% $15.01 903
and Material Movers, Hand
gz:trzr:;:t:t‘f\:‘é'sce 6,190 18% 6258  1.1% $15.80 844
Zﬂgzcﬁgzﬂizgjrfssemb'ers 5783  -103% 5537  -4.3% $18.45 707
:ﬁgﬂf;g:gﬁecﬁgummg’ 3772 -12.8% 3698  -2.0% $18.50 434
Eg:i;a;r";”d Operations | 4 145 59% 4,354 5.1% $50.83 370
Accountants and Auditors | 2,606 2.7% 2,669 2.4% $35.39 251
nspectors, Testers, SOMers 4 grg 12796 1,737 5.6% | $22.63 249
Samplers, and Weighers
Sales Representatives of
SENTEES, BEERAOVEREN | o0 38% 1424  7.1% $31.50 174

*Qccupations that provide highghan-average wages for the region are shaded green.

Peer Region Comparison

In considering longerm growth and impact, Region 2 has developed a set of peer regions. The process

began with the identification of 28 possible metropolitan regions (MSAs)awitiparable higher
education institutions to account for research, human talpand possible spinout tech companies.
Factors that were taken into consideration for each of the 28 MSAs were:

1 Population Density and Growth

Per Capitdncome

=A =4 =4 =4

Median Household Income

28 Source: EMSI Developer 2021.3 Datarun

Urban to Rural Ratio (Designate Places with 50,000 or more residents)
Comparable industry sectors
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1 Gross Regional Product per Capita
1 Composition of population in terms of age and education attainment (witkb@sldifference
compared to Region 2 among different categories e.g. those with Bachelors)

These factors led tthe selection of eight proposed peer regions. For this plan, we focus on three
comparable peer regions:

1 BirminghamHoover MSA
1 Chattanooga, TKEA MSA
1 ChampaigrJrbana MSA.

Below, we highlight select information regarding clusters of interest below. Thatsstiss illustrate

GKFIG wS3aA2y wHQa SO2y2YAO INRBgGK KIFAa 0SSy O2YLI NI O

to Appendix C for additional content, as well as the data underlying the charts that follow.
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Figure9: Job Change iiiransportationand Autonomy Cluster, 2015 to 2026

We note that GOVA Region @es projectedyrowth in the Transportation and Autonomy cluster,
though not to the degre@redictedin the Chattanooga H8$A MSA. However, given that the other two
MSAs semarked decline ifobs in thisindustry Dh + !  wo8tBdk i oftimisiiz &

2EMSI Industry Tabata, GOVA Region 2 Transportation and Autonomy Cluster. EMSI.
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Figure1l0: Job Change in Materials and Machinery Cluster, 2015 to 2026

We note that GOVA Region 2 sees projected growth in the Materials and Machinery cluster, though not
to the degreepredicted in the Chattanooga TBIA MSA. However, given that the other two MSAs see
AYONBRAOEf® RNIYIFIGAO LINBRAOGSR RSOftAySas Dhx! wS3A
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Figurell: Job Change in l@hd Emerging Technology Cluster, 2015 to 2026

Though GOVA Region 2 does, in fact see projected growth in the number of IT and Emerging Technology
jobs, the relative growth is not as dramatic as that predicted in the Birminghawover and

S0EMSI Industry Table Data, GOVA Region 2 Materials and Machinery Cluster. EMSI.

31EMSI Industry Table Data, GOVA Region 2 IT and Emerging Technology Job Cluster. EMSI.
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Chattanooga MSAs. Continued focus should ensure that forwaigress is made and GOVA Region 2
does not see declines manifest, as is predicted to occur in the Chardgengna MSA.

25,000

3,227
22,301
20,000 20,849
16,553
15,000
10,000
8538
8,110

5,000

0

Birmingham-Hoover Champaign-Urbana Chattanooga GOVA Region 2

H2015jobs 2026 jobs

Figurel2: Job Change ihife Sciences and Healthca@uster,2015-2026%

GOVA Region 2 sees dramatic predididd Sciences artdealthcare clustejob change, with projected

growth of approximately 25% from 2015 to 2026. Champd&igmanaseesnotable relative growth,

0K2dz2K ¢S NBYIFN] GKFdG Dh+x! wS3A2y HQ& fFNHSNJ IFoaz
impressive. GOVA RegieiQa LINP2SOGSR ANRGGK aK2z2dzZ R 0S & dzLJLJ2 NIi €
development strategies detailed for the future and should be supported by efforts to attract human

capital to the area.

32EMSI Industry Table Data, GOVA Region 2 Life Sciences and Healthcare Job Clister. EM
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SECTION 3: REGIONAL PRIORITIES

wS3A2Y H QdégionsifanBifilarasgéts and concerns, as demonstrated by a review of existing
strategic plans for each of the three areas as well as discussions with area representatives. The existing
strategic plans reviewed for this plan include Comprehensive Economitopmant Strategies,

Workforce Development Strategic Plans, and publishedimpdocessstrategic plans of each of the

three Economic Development Marketing Organizations. During this review process, the Virginia Tech
Center for Economic and Community Ergyagnt also met with organization representatives from each

of the three subregions to discuss the changes that have occurred among key assets, activities and
challenges over the past five years and the priorities that have been identified for the flituese
organizations included:

U New River ValleySA The New River Valley Regional Commission, the New River Mount
RogersNorkforce Development Board, and Onward NRV, formerly known as the New River
Valley Economic Development Alliance

U RoanokeAlleghanyMSA: The Roanoke Valldyf f SIKI y& wS3IA2y Il f /2YYA&&A
Blue Ridge Works! Workforce Development Board, and the Roanoke Regional Partnership

U Lynchburg MSAThe Central Virginia Planning District Commission, the Central Virginia
WorkforceDevelopment Board, and LynchbuRggional Business Alliance

Each organization performs-lepth community engagement during their strategic planning processes
FYR RFAf&@ [OGUAQGAGASAIT GKAOK ff2ga FT2NJ don@2 YLINBKS
analysis of these strategic plans, a list of key characteristics that are similar across Region 2 is provided
below.

Table19: Region 2 Strengths, Opportunities, Challenges

Region 2Z2ommon Characteristics

Demographics | STRENGTHS: Increases in racial and ethnic diversity

CHALLENGES: Region 2 continues to experience an aging population w|
increasing loss of younger residents due to brain drain. Like many US re(
Region 2 also facesibstanceabuse challengesliscouaged
residentgworkers, and a retiring population that contains valuable workplg
skills and knowledge.

Education STRENGTHS: The community college system; maar digher education
institutions; strong KL2 system among many counties in the regioighh
graduation rates

OPPORTUNITIES: Create stronger partnerships between businesses an
schools; leverage the integrated community college system more; promo
experiential learning (internships/apprenticeships); Improve CTE alignme
with job demand andallege program availability
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Region 2ZCommon Characterists (continued)

Education

CHALLENGES: Stigma against mildlie(norbachelor degree) jobs;
workforce lacks soft skills, lack of mentor supportihXfor traded sector
careers; lack of experiential learning

Talent and
Workforce

STRENGTHS: Strong education systgmogtsecondary);
Skilled/knowledgeable workers, strong job growth; low unemployment
OPPORTUNITIES: Retain students and ymofgssionas by raising
awareness of regional employment opportunities and quality ofdffeets;
grow public awareness of skilled trade occupations; share data and mark
opportunities; increase awareness of career development and career
pathways in the region

CHALLENGES: Many4mage jobs; brain drain; pipeline challenges;
cost/time to upsill; lack of interest in training/enroliment; limited retention
of college graduates; lack of soft skills; lack of communication between
stakeholders, increase in remote work options

Infrastructure

STRENGTHS: Water, sewer, gas; increasing avaitziiiyadband
OPPORTUNITIES: Redevelop and repurpose underutilized property; exg
recreational, cultural and quality of life assets; expanding broadband, wal
ASHSNI YR Al AaALXOBITG AT GA YV2ETE S
development/nterest, sector strengthening site investment; updated
inventory of sites and buildings

CHALLENGES: Aging infrastructure and building $itatkd rural broadband
accessrural-urban divide; funding

Transportation

STRENGTHS1 interstate systm; regional airports; Amtrak; major railroag
OPPORTUNITIES: Improve regional air service; facilitate access to inters
system for attracting and growing businesses

CHALLENGES: Lack of public transportation especially in rural areas; re
airport challenges; congestion orBIL; aging and increased use of roadway

Entrepreneurship
andBusiness
Environment

STRENGTHS: Low cost of doing business; collaborative business comm
good resources for businesses.

OPPORTUNITIERintinuepromotion of entrepreneurial growth and venture
capital funding; improve business engagement with resource entiiesure
greater broadband connectivity; create financial incentives for hiring
dislocated workers.

CHALLENGES: Competition with online retailers; corporasteioturing
resulting in regional downsizing or restructuring; rental prices vs. develop
prices; zoning;

Marketing

STRENGTHS: quatifilife assets, tourism destinations, positive identity,
sustainable growth opportunities

OPPORTUNITIES: Leverage quality of life assets to attract and retain
population, talent, and businesses; build collective regional brand and
community leadership capacity; effectively promote what differentiates ar
characterizes the region; competitive\ahtages to targeted audiences.
CHALLENGES: Lack of regional vision and collaboration among partners
system of shared outcomes/metrics/collective impact
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Region 2 Common Characteristics (continued)

Quality of Life STRENGTHS: Natural aities and outdoor recreation; low cost of living;
and Culture ability to retain familyoriented professionals; diversity in arts and culture;
vibrant downtowns; low crimeates

OPPORTUNITIES: Build public engagement to exceed the minority voice
market to millennialsgontinue to develop and sustain placemaking assets
increased interest in mixedse developments; build economic/outdoor
narrative

CHALLENGES: Unaffordable and/or deteriorating housing; low citizen
engagement; lack of diverse/affordable housing; regiddentity/brand;
preservation of historic buildings and neighborhoods.

Moreover, these three subegions within Region 2 have several wadigned target industry goals. The
Region 2 Council considered these target industries in developing its foudtypdusters. In the future,
many of these industries will rely on their ability to grow and adapt to the changing economy with the
help of new technologies. These industry similarities include:

AdvancedManufacturing

Life sciences, biomedical, ahdalthcare

Food and beverage processiagd packaging
Information technology (especially cybersecurity)
Business and financial services

[T T e B e R

Additionally, during the Growth and Diversification planning process at least two regions remained

invested in transpogtion manufacturing and warehousing, autonomous systems (including aerial and

terrain), andenergya KAt S GKSNB FNB YIyeé AYyRdzaAINARSE (KI G O2yf(
cultural environment and overall quality of life, the driver industries listbdve provide a critical

employmentbas¢ YR |t A3y ¢Sff GAGK Dh *ANHAYAlI wS3IA2Y HQ3

Over the past five years, the differences among the threeregions remained particularly true with

respect to the more urban and rural parts of Region 2. For example, access to broadband remained one
of the largest concerns for those in outlying ruralinties, whaostruggle to acquiréast mile services.
Similarly, transportation infrastructure continsé be a greater need in rural regions. Most rural

counties in Region 2 remain economically reliant on manufacturing, demonstrating the need for reliable
transportation resources to ensure they meet the supply and demand of their businesses. The impact of
the COVIEL9 pandemic created unseen pressures on transportation infrastructure and broadband for
the entire region. With increasing trends in remote Ww@nd commuter routes, these two assets remain
AYLISNI 6ABS T2N) SO2y2YAO0 NBAATASYOSd® wSIA2Yy HQa dzN
life scienceshealthcare and IT industries. This difference in industry reliance also contributes tsdive
workforce needs from middiskilled jobs requiring industry certifications to jobs requiring higher level,
research and developmesriented degreesWhile theaveragehourly wage for all of Region 2 i27%

per hour($55K annuallyy G KS NI Iralzolmiés hav@vatRyeholirly wages closer to28 per

hour ($50K annually)
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Nevertheless, these similarities reveal areas that Region 2 might address withf@G@ing:

i

Innovation Cluster ScaldJp: Based on observations that were taken over the past fiears,

the Council created a focus area specifically addressing technical and business support to

accelerate the promotion and development of innovative clusters (both soft and hard

infrastructure)

Entrepreneurshipand Business Developmento addresshe need for entrepreneurial activity

and business growth in the region, Region 2 identified a focus on promoting access to capital,
mentorship, and training programs. Over the past five years, 7 projects ($1.1 million) have been
funded to achieve the goalff growing more startup and existing firms that create and sustain

higher wage jobs.

Talent Development, Attraction and RetentiomtyS aA 3y AFAOFI yiG F20dza | NBI
Virginia funds was to address the need for talent attraction, retention, anéldpment within

the priority industry clusters, particularly as it pertains to higher than mediage jobs. Over

the past five years, 11 projects ($1.4 million in funding) have been created to support the

growth, attraction and retention of top talent. NG SY ¢ KA & LX 'y dzasSa GKS 4GS
reference to workforce, partly since workforce is often associated with training programs and

worker services whereas talent refers to a broader spectrum of approaches concerning

attraction and retention of highlykilled [talented] people.)

CollaborativeSites and Infrastructur®evelopmentw S 3 A 2y H Q& [/ 2dzy OAf NBO2 3
focus area in this region should include the development and growth of sites and the

infrastructure used to support those properties, pattlarly existing underutilized sites and

buildings, appropriate for the needs of growing priority industry clusters. In the past five years, 7
projects ($1.4 million in funding) have been supported to increase the number of collaboratively
developed sitesnd buildings on the market, improve their market positioning, and

meaningfully encourage sites and buildings projects to leverage special assets.

The sections that follow provide an-dtepth overview of eacktrategicfocus area, along with a
discussiorof regional assets, potential strategies, and possible criteria for projetetsested in GO
Virginia funding

InnovationCluster Scai&lp

As described earlier in this document, industiysters are groups and networks of
geographicallynterdependentfirms, knowledgeproducing institutions€.g.universities, research
institutes, technologyproviding firms), bridging institutions (e.g. providers of technical or consultancy
services) and customers, linked in a production chain wtichulativelycreatesadded value. The
concept of the cluster goes beyond that of firm networking, as it captures all forms of knowledge
sharing andralueexchange.

While industry clusters include all kinds of firms, large and small, established andadervice
orientedand good-producing, there are typically some number of traggettor firms at their center.
Traded sector firms are important for GO Virginia because they sell their good outside the region
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typically key sources of new investment into the region.

The previous regional plan described the composition and dynamics of key clusters in Region 2. They
were used effectively to focus applicants on the needs of thosesiniés, especially within talent, sites,
and entrepreneurship. The plan did not identify and prioritize explicit strategies for the strengthening
and growing the clusters themselves. Even without guidance from the plan, some @dijedies
alignedwith the goal ofgrowing target industrglusteis. The state boards now identify this as one of

their key areas alongside talent, sites, and entrepreneurship, under thedeluster scaleouté T

better highlightand garner interesin clusters, this 2021 @& plan narrowed the larger clusters from

2017 to focus on key private, traded sector industrlesestment in these revised industry clusters
couldfuel significant growth in the larger regional economy.

Cluster Development Principles fraleup and Scal®ut

There are core principles identified with successful cluster development effdisst and foremost,

patience is required. Constructing a robust cluster ecosystem, building trust and collaboration among
partners, takes sometme & OF y Qi 0SS I 002YLX AaKSR 2@SNYAIKGD

It is also important to understand that these efforts should be indudtiyen, shaped by validated
market opportunities and the needs of multiple firms in a cluster. At the same time universities and
colleges can anshould fuel talent and technology needs of the cluster. Government funding, in some
fashion, will also play an important catalytic role fueling cluster development at different stages of
development.

Criticalfundingopportunities include those used fgpecific infrastructure, suppoirig education or
training programs, or stimulating certain lines of reseaidese funding approachesrse multiple
firms in a cluster, and frequentBupportmultiple communities in an economic regidiuch
investments ardest understood as collective bets that are unique opportunitieofe or more
clusters. These types of investments ofterequire champions, advocates and leadirshe regionwho
canenvision,articulate and se¢he investmentthrough to implementation.

There are a range of activities that mightS € LJ (-@&L3nS3R2(yS w Qa ; forletadpdei Of dza G SN
advancing emerging firms or moving established firms into new areas of opportunity. In either case,

clusters that include tinnovative, traded sector firms can scaip through the provision of targeted

business or technical support, the creation of clustpecific hard and soft infrastructure, or other

effortsto facilitate derisking or problem solving for technology, talear other needs.

While clusterd LISOAFAO AYUGSNBSYyGA2ya YAIKG 0SS GKS y2N¥I Al
nature of participants in a cluster and the fuzzy edges of clusters where technological innovations are
reshaping marketsThese typs of inventions contribute not only to scaling up but also scalurigFor

example, our region is rich in knowledge creation assets and features vibrant firms developing emerging
technologies. One of the most robust segments of this cluster in recens yeerbeen autonoyn They
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are producing software, sensors and controls, that are reshaping products in the transposaation

autonomycluster.

Region 2 Clusters

As discussed earlier in this plan, we haagrowed the original 2017 target clusters aidentified four
target clusters across Regionv2hich focus specifically on traded industries within larger industry
clusters They thrive in different communities, filling niches across geography and labor maheys.
have all enjoyed somstability andevengrowth over the laskixyears(20152021),asseenin Table 7
life sciences andhealthcare 19.1%) materials and machinery manufacturif@5%) transportation and
autonomy (1.0%)andIT and emerging tectology(0.7%0).

Table20: Region 2 Industry Cluster Components aftvderageWages

GOVA Industry Clusters (Average wage Z/Apur or $55K annually)

Transportation and Materials and Machinery Life Sciences and

Autonomy

($34/hr or $70K)

A Heavy Duty
Trucks

Parts
A Automation

A Motor Vehicle

Manufacturing Healthcare

($34/hr or $70K)

($38/hr or $79K

A Plastics A Biopharma &
A Rubber Medical Devices
A Iron Foundries A Residential Care
A Industry Machinery | A Medical
and Tools Diagnostics
& Support
Services

IT and Emerging

Tech

($43/hr or $91K

IT&
Cybersecurity
Electrical
Manufacturing
Engineering
Services

25,000

20,000

15,000

10,000

5,000

0

19,716
I

Transportation and IT and Emerging Technology Life Sciences and Healthcare

Materials and Machinery

Autonomy

W2015 ®2021

Figurel3: Target Industry Cluster Employment GrowtR(q(15-2021 4

34 EMSI Industry Data, GOVA Region 2, ZIEL. EMSI.
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Thetransportation and autonomyluster supports oveBl firms in the regiorwith primary sub

sectors irheavy duty trucksmotor vehicle parts manufacturing, and autonomy industrieae of the

flagship manufacturing companies in the region is Volvo Trucks in Duétitioned earlier in the

report. The 5560 ONB &A 0SS A& (G(KS 02 Y Litllisesounre fedt iBm&dfacturiah G S | Y F
space capable of producing over 150 trucks a day. Nearly 3,000 employees support the operations at the

site, which has grown significantly since producing the first truck built in the U.S. in 1982.

Materials andmachinery manufacturingupports more than 50 firms in the regisnch ag~ramatome
Inc., which employsver 14,000 employee$Vith headquarters and operatioria Lynchburg
Framatome is significantplayerin the nuclearenergy industry However Framabme also engages in
research, development, amgpair of machineryand components manufacturing@heir Solutions
Complex on Mt. Athos Road hosts a multitude of activities falling into this industry ¢listexample
Framatome serves as a global leaderincore fabricatiordesigring and fabricaing high technology
systemssuch adixed incore detectors

Thelife sciences antealthcarecluster isanchored by the Carilion Clinic which employs over 13,000

staff (including 700 physicians) across seven hospital campuses, seven specialty medicine centers and
200 other ambulatory care and related facilities. Carilion traces its roots back to RoangkgHos

opened in 1900 and has since grown tremendously in the regitw. healthcare provider was critical in
establishing two of thedJ5 3 Aleading Bigher education institutions: Virginia Tech Carilion (VTC) and
Radford University Carilion (RUEZY.C wa established in 2008 and included tRealinBiomedical

Research Institute. The school graduates over 40 medical students each year. RUC provides evaluation
and training to over 1,000 students with various degree offerings in nursing and other healfietdse

Otherlarge patienffacilities include the Veterans Administration Center in SalaanjisGaleRegional
Health System with 2 hospitals in the NRV region and Centra Health based in Lynchburg.

There are over 600 graduates in the life sciered$é2 ¥ (G KS NBXIA2yQa O2ftf S3aASad hi
include the Edward Via Virginia College of Osteopathic Medicine and the \/vginj&and Regional
College of Veterinary Medicine each enrolling over 700 students.

With over 65,000 jobs the emergingdmd tech industry is the largest cluster in the regidhere are a

wide range of companies from small startups to large firms such as GE, Optical Cable Corporation and
Elbit System. For the last 5 years in the Roanoke region the growth in per capitésddted has

exceeded the national average growth by 3.5 times. There are 8 institutions in the region that provide a
least a 4year computer science or IT degréenerican National UniversitfFerrumCollege, VMI,

Roanoke College, Lynchburg Collegagiiim Tech, and Washington & Lee. In the NRV area there were a
total of nearly 900 IT/CS graduates in 2020.
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Strategies

Weighing the current context for cluster in Region 2, a workgroup of private, public angrafin
leaders developed several straieg principles for GO Virginia to consider and laid out several
challenges for future applicants looking to support cluster sogléVorking group members agreed on

the following principles:

1 Proposed activities should have a clear focus on probleningplderisking, making
connectionsuccess should be measured on how thativity helps companies with similar or
interrelated issues solve problems.

region.

Proposed activities should look to standardize and scale up support mechanisms across the

Proposed activities should clearly link and leverage the assets and services we already have, to

support cluster growth in a repeatable predictable fashion.

Proposed activities should contribute to building what one participant catleel corporate

familyX Bringing people together from industry in the cluster and supporting organizations to

have conversations. This goes along with making sure people understand the cluster ecosystems

in our region. Applicants need to shed light on similar issues or prabileat companies are
facing in the region and how they can work together to address them.

Building on these workgroup insights and a typology of interventions from BrooKitiwsfollowing
strategiesare offered for the region

Table21: Innovation Cluster ScaleUp Strategies

BroadStrategies

IMPROVE INFORMATION ANL
NETWORKS

Individual firms may not all
connect with each across a
regional cluster. Traditional
analysis, for example through
supply chains, may not reveal a
opportunities for firms and other
support organizations to share
ideas. There also needs to be
communication on knowledge fg
export opportunities and other
development opportunities.

SpecificObjectives

Build a sustainable, industry
driven, cluster organization to
facilitate communication and
collaboration, leading to growth
and investment.

Examples

AUVSI: Ridge and Valley Chapt
https://auvsiridgeandvalley.org/

VA BieConnect
https://www.vabio.org/why
virginia/virginiabio-connect/

Virginia Offshore Wind
https://www.vaoffshorewind.org
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https://auvsiridgeandvalley.org/
https://www.vabio.org/why-virginia/virginia-bio-connect/
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https://www.vaoffshorewind.org/
https://www.brookings.edu/research/rethinking-cluster-initiatives

Broad Strategies

Specific Objectives

Examples

FOCUS TALENT DEVELOPME

There are mismatches in the lak
market with US employers
reporting workforce shortages.
Workforce development
strategies are focusing on effort
for direct work ready experience

Deliver customized, hanesn
training (credit and ncfor
credit), currizila development,
etc. aligned with current and
anticipated needs across the
industry cluster.

lffSaAKlIye | A3K
https://www.ahedc.com/targeted
-sectors/dronetechnology/

Blockchain Ecosystem Catalyst
https://www.valleysinnovation.ot

a/blockchain/

ELITE Internship Program
https://tinyurl.com/3m9taak2

SUPPORT INFRASTRUCTURE
PLACEMAKING

Develop industnfocused
research tesbeds and
demonstration/prototype
innovation facilities

Infrastructure may be
preconditioned for a cluster.
Firms in the area need places tq
conduct R&D activities and
centralized centers can serve
multiple companies and researg
entities. The physical presence
theseR&D centers can incentivi

Construct facilities and secure
equipment, targeted to industry
needs, for workforce training ar
supporting entrepreneurship
programming

firms to locate and remain in the
area. A sense of place is
important as it helps create an
identity for the cluster and
provides an image for what the
cluster is achieving in the regior

Develop community and identit
around industry clusters

Innovation Quarter Winston
Salem
https://www.innovationguarter.c
om/

Roanoke Innovation Corridor
https://roanokeinnovates.com/

VT Corporate Research Center,
Wet Lab Study
https://www.vtcrc.com/

VTTI and MAAP
https://www.vtti.vt.edu/
https://maap.ictas.vt.edu/
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Broad Strategies

SpecificObjectives

Support applied research,
prototyping, tech assistance, a
manufacturing extension
accelerating product
development and process
improvements stimulating
industry growth.

ENHANCE RESEARCH AND
COMMERCIALIZATION

Support the growth and viability|
2T O2YLI yAaASa -S
OKIFIy3aay3aé G4SOK
areas as Unmanned Autonomd
Systems, additive manufacturir]
and similar.

Research activities that focus of
solving an industry problem that
can be commercialized are
important for cluster
development. Research should
tied into the priorities of the loca

Better connect regional
companies (including small to
medium sized enterprises)jith
universities and research
centers.

firms sothat the firms can grow
the cluster with innovative
products.

Formalize and sustain regional
research networks and
consortiums.

Expand incubator/accelerator
activities that provide
mentorship and resources for
new ventures engaged in
commercialization.

Incentivizeuniversities and
researchers to increase
regionallyfocused starups and
commercialization opportunitie

Examples

Additive Manufacturing
Partnership Labs and Center fo
Energy Research and Educatio
Industry Labs (LU)
https://www.liberty.edu/engineet

ing/cere/

GENEDGE: Retooling
Manufacturers for Strategic
Industries
https://genedge.org/about
us/programs/gevirginia

Virginia Tech Center for High
Performance Manufacturing
https://www.ise.vt.edu/about/fac
ilities/centers/chpm.html

VCU Pharmaceutical and Chem
Engineering Commercialization
https://egr.vcu.edu/departments
chemical/research/areasf-
research/
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Broad Strategies

IMPROVE CAPITAL ACCESS

There are often disparities for

Specific Objectives

Support for entrepreneurship,
start-ups, and scaleps
including: education/training,
investment resources, M&A
resources, sharedesources (e.g
in the MDF/PIF)

younger firms and firms in hen
centralizedgeographic regions
with access to capital. Funds ar

Gonnect regional companies to
investors outside the region.

needed to help grow smaller firn
and create an ecosystem whereg
investments take place across t
cluster.

Increase investments and
support for emerging and critic
industries and innovative
technologies.

Examples

Invest SWVA
https://www.investswva.org/

RAMP
https://ramprb.com/

VTC Innovation Fund

https://vtcinnovationfund.com/

Encouragedevelopment of pre
seed and earhgtage seed
funding and support
entrepreneurs in acquiring
government and private fundin

As adapted from a recent Brookings institution study there are five key interventions needed to support
a robust cluster scatap.

The first is tdmprove the information and networksTradition analysis and methods do not always
capture all the available opportunities for idea sharing and communicationA$seciation for

Unmanned Vehicle Systems Internatio(aUVSI) Ridge andl f £ S& OKI LJI SNJ a SNIBS &
unmanned systems at the regional level, and to help drive publicity and awareness for the region as a
NBE &2 dzNDS F2NJ 6§SOKYyAOlFt SELISNIA & & dustaintitfepigdusByNA | y A T |
driven, cluster oganization to facilitate communication and collaboration, leading to growth and

investment. In the life sciences, the Virginia Biotechnology Association since its founding in 1992 has

been enhancing public awareness of the newly emerging Virginia biatdabktry and works to expand

the knowledge an@xpertise withinthe field through seminars are forums.

02

The second intervention isfacus on talent developmentGiven the mismatches in the labor market

where employers are unable to find qualified worgeWorkforce development strategies are shifting

focus to efforts for direct work ready experienca@$ie region mustleliver customized, hanesn

training (credit and ncfor credit), curricula development, etc. aligned with current and anticipated

needsacross the industry cluster. In the Alleghany Highlands consisting of Alleghany County and the City

2T [/ 2@0Ay3G2y GKS a! ffS3IKSyeé | AIKElFIYyRa 5NRYyS w%2ySé
partnerships with Virginia Tech at the Virginia CenterfotonomousSystems (VaCAS) and classes in

small unmanned aircraft and electrical control systems at the Dabney S. Lancaster Community

College Another example for talent pipeline development in the region is the Roat&keksburg
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¢ SOKy2f 238 rieiaz/®eériiry @ Tect®BEmplS/ment (ELITE) Internship program, which
partners with local firms to offer internships for students enrolled in a software developer degree at a
regional fouryear university.

The third intervention is tenhance researt and commercializationResearch activities that focus on
solving an industry problem that can be commercialized are important for cluster development.
Research should be tied into the priorities of the local firms so that the firms can grow the cluster

with innovative productsRecently theTiny Cargo Co. biotech startup through partnership with

the FralinBiomedical Research Institute at VTC was among five companies to receive a Washington, DC
HealthInnovationQuickFireChallenge award which providesettompany with $50,000 and the

opportunity to reside alLABS@Washington, DC and receive mentorship from experts at Johnson &
Johnson. The company has licensed intellectual property to deliver heart medicine using exosomes

0 KNR dzZ3 K + A NH A yCkriter fér $e0tn@ogy Jorhmetcibligafiovi.

The fourth intervention is teupport infrastructure and placemakindnfrastructure may be

preconditioned for a cluster. Firms in the area need places to conduct R&D activities and centralized
centers can servmultiple companies and research entities. The physical presence of these R&D centers
can incentivize firms to locate and remain in the area. A sense of place is important as it helps create an
identity for the cluster and provides an image for what thesttr is achieving in the regioRecently in

2019 the 1901 group which is a leading provider of innovative IT services and solutions broke ground on
a 45,000 square foot Enterprise IT Operations Center within the Virginia Tech Corporate Research

Center (WCRC). This site supports the growth in cloud, cybersecurity and managed service businesses.
The VTCRC has 36 buildings on over 230 acres housing over 220 companies, many of which are in the IT
and tech sector.

The fifth intervention is tdmprove capifl accessThere are often disparities for younger firms and

firms in noncentralized geographic regions with access to capital. Funds are needed to help grow
smaller firms and create an ecosystem where investments take place across the cluster. Itiarimpo

to haveactivities that connect regional companies to investors outside the region and support

for entrepreneurship, starups, and scakeips includingeducation/training, investment resources, M&A
resources, sharedesources (e.g. in the MDF/PIExamples in the region include the Virginia Tech
Carillion Innovation Fund, Invest SWVA #relRegional Accelerator and Mentoring Program (RAMP). In
September of 2020 RAMP received an endorsement from the U.S. Economic Development
Administration with a $Iillion grant to the Valleys Innovation Council which doulBRéd$/ R output.
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Key Takeaways

In this strategic area, the key implementation charge is to support strategies that strengthen
knowledge, collective capacity and soft and hard infrastructdrarget industry clusters.

1 Within the context of a given industry cluster, tailor the following strategies:
o0 Improve information and networks;
o Focus on talent development;
0 Support infrastructure and placemaking;
o0 Enhance research and commercialization;
o0 Improve capital access.

9 In addition to the broader criteria, applicants may be asked to explain how their project
supports one or more core strategies in this focus area and describe how the proposed
project will address one or more of the following prineigal

o Focus on problem solving, glisking, making connections among companies in
these clusters;

0 Standardize and scale up support mechanisms for target industry clusters acros
region;

o Clearly link and leverage the assets and services the region glneadto support
cluster growth in a repeatable predictable fashion.

o0 Encourage collaboration within industry clusters including building understandiry
cluster ecosystems, exploring similar issues within clusters, and identifying and
pursuing ways of wiking together.

Entrepreneurship and Business Development

Y UNBLINSYSAINEKAL) YR adzLIR2NIAYy3I GKS INRBgUGK 2F wS3
priorities for local and regional entitieSince GO Virginia began in 201&wand existingyroups in the

region have made strides to better align and collaborate with their ecosystem partners. These include

but are not limited to the Valleys Innovation Council or VIC (regional entrepreneurial ecosystem

coordinator), the RoanokBlacksburg Techo@ncil, RAMP, the Advancement Foundation, and regional

SBDCs. Regional efforts supported by GOVA funding have culminated in a growing support network for

high growth startupsicross altarget clusters However, as the data and stakeholders have suggested,

there is still room for improvement.

I NBIAZ2YIlf Ftylfteara 2F SYyiNBLINBySdNAIFIf (GNByRa ARS
l SN} 3S¢s Gt 2aA0A0S W20 DNRgUKES YR a[201l%A2y vdz
Our region has greater proportion of firms that are 11+ years in age than the rest of the state and U.S.

As a result, the proportion of younger and middiged firms lag behind both VA and U.S. metrics.

361BID
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Regardless, young firm job growth has been consistent from 2010ghra020 in Virginia and in our
NEIA2YT y2Glo0fe&x 2dz2NJ NBIA2Y FyR 2dz2NJ aidl GdS ar g @&2dz
firms of this age stalled after 2019.

All Other Traded Industries

Transportation, Distribution and Logistics
Manufacturing

Life Sciences
Information Technology & Communications Services
Health Care Services
Financial & Insurance Services

Engineering, R&D, Testing & Technical Services
Energy, Natural Resources, & FinishedProducts

Business Servicess

Agriculture & Food Processing

0.00% 2.00% 4.00% 6.00% B8.00% 10.00% 12.00% 14.00% 16.00% 18.00%

m State, 2020 mRegion, 2020

Figurel4: New Business Formation by Region and State (26720)

All Other Traded Industries
Transportation, Distribution and Logistics
Manufacturing
Life Sciences
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Figurel5: Startups byTradedIndustries, 2019 and 202%

37: Teconomy Partners LLC. (2021, AugustR&yion 2: Roanoke/New River/ Lynchburg Update on Entrepreneurial Trends: Phase 1 Analysis of
Startup Activity andrirm Dynamics.

38 Teconomy Partners LLC. (2021, AugustR@&Yyion 2: Roanoke/New River/ Lynchburg Update on Entrepreneurial Trends: Phase 1 Analysis of
Startup Activity and Firm Dynamics.
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In contrast, older firm job growth has been inconsistent in the region, most likely reacting to the ebbs
and flows of manufacturing industdemand The COVHR9 pandemic was particularly hard on older
firms.In 2020, 11+ year old firms saw significant job losses in the region, state, and nation.

Region 2 also tracks somewhat steadily with the U.S. and the Commonwealth of Virginia with respect to
new business formation. Rates of business formation in tradddstries have remained generally
positive, although rates are somewhat lower than Virginia as a wiole.

StrengthsandSuccesses

Region 2 has established the Valleys Innovation Council (VIC), a regional backbone organization to
ddzLILR2 NI FyR 3INRB¢ (KS NBIATRiyopaniz8ighihasBkeNBadSstiuplih | £ SO 2
developing subyegional ecosystem groups and growing epteneurial resources. More recently, VIC

has partnered with the Roanolglacksburg Tech Council and the regional accelerator RAMP, to form a

larger umbrella organization (VERGE) that will better facilitate collaboration among resource providers.

Our regionoffers a variety of opportunities through accelerators, SBDCs, chambers of commeree, co

working spaces and associations through which businesses may seek guidaramples of support

organizations, as detailed by VIC, incltite 757 Angels Network, AmerOl y . dzaAy Saa 22YSyQ
' 3420AFGA2Y 6! .21 0 bSs WADBSNI I fftSes +ANBAYAlI ¢SO
Entrepreneurship (CIE), among others. These resources may be organized into the following categories:
Ecosystem Support, Education Services, &ources of Capit4l.

Region 2 has seen growth in formal and informal avenues for mentorship and entrepreneurial training
since the 2017 G&D PlaMany entities have established or expanded their services to other firm types
and subregions. For instancehe Roanoke SBDC expanded its services to the New River Valley, ensuring
that all three metropolitan areas in Region 2 have access to SBDC services.

Entrepreneurial resource providers have made strides to develop cieggonal collaboration with

other Mrginia resource providers such as Lighthouse Lab in RichmBbndinstance, many of the

coworking spaces in this region have agreements with other coworking spaces across the state, allowing
members to travel and still have office space.

GOVA Region 2 samplemented a number of projects to support entrepreneurs and small
businessesThese projects have all acquired matched funding, in some cases exceeding the original
amount funded by GOVA. Showing partnership support through matched funding appeasato b
strength of projects in the region.

Ongoing Needs and Challenges
+ftS8Qa Lyy20FGA2y /2dzyOAt KI& 2dzit AYySR aSOSNJI ¢
in the region, including:

39 Teconomy Partners LLC. (2021, AugustR&yion 2: Roanoke/Newv@i/ Lynchburg Update on Entrepreneurial Trends: Phase 1 Analysis of
Startup Activity and Firm Dynamics.
40Valleys Innovation Coundihnovation Resource¥alleys Innovation Council. https://www.valleysinnovation.org/innovatiesources/
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