


Economic Impact of CCAM in Virginia

November 18, 2022

R



DRAFT

Agenda

m Study highlight

®m Background and methodology

® Economic impact of CCAM activities
_IResearch & development operations
_JProduct and process innovations
_1Business attraction
_IWorkforce and educational programs
_ILeveraged funding
JImpact summary

® Qualitative highlights




DRAFT

Highlights

CCAM Advanced Manufacturing Impact 2022
$31.3 Million

$19.1M Annual Average (2011-22) CCAM Total Impact

$229.1M Cumulative (2011-22)

$14.0 Million

$8.8M Annual Average
$106.1M Cumulative

$0.2 Million

$0.3M Annual Average
$0.3.3M Cumulative

$0.4 Million

$0.1M Annual Average
$1.8M Cumulative

$14.6 Million

$7.5M Annual Average
$89.4M Cumulative

$1.6 Million

$0.8M Annual Average
$9.8M Cumulative

$0.6 Million

$1.6M Annual Average
$18.8M Cumulative

R&D Operations

CCAM purchases supplies and services and hires
dozens of workers in its daily mission to further
advanced manufacturing R&D

Industry In-Kind Donations

CCAM received donations, such as equipment
and software, from business partners, which
expands its operations and impact in Virginia.

Product & Process Innovation

CCAM conducts applied research that helps
manufacturing businesses in Virginia, resulting in
new products, process improvements, and market-
ing and organizational innovation.

Business Attraction

The establishment of CCAM was an integral part
of the decision to locate several businesses in
Virginia, and it continues to draw businesses to
the state.

Workforce & Educational Programs

Interns and Graduate Research Assistants gain
valuable skills and experiences at CCAM that
they carry to other employers in Virginia and
elsewhere.

Leveraged Funding

CCAM helps its academic and business partners
obtain federal and state funding.

Note: Numbers may not sum due to rounding
Estimates exclude Rolls-Royce
Source: IMPLAN 2020, CCAM, and Chmura




BACKGROUND & METHODOLOGY



Background ORATT

Commonwealth Center for Advanced
Manufacturing (CCAM) is an applied
research center and not-for-profit 501(c)(3)
organization with membership from industry,
university, and government. CCAM serves as
a center of an academic, government, and

iIndustry ecosystem where partnerships

create real economic value in Virginia




CCAM Engages in Multiple ActiVities and
Functions that Benefit Virginia Economy

CCAM'’s R&D operations, including in-kind donation from industry members
CCAM’s product and process innovation

CCAM’s business attraction activities

CCAM'’s workforce and educational programs

CCAM's leveraged funding




Chmura’s Approach to Measutitig Total CCAM Impact

W Sources of economic impact
*  Five CCAM activities

Direct Impact

« Economic activity
generated by
activities CCAM
(typically
measured by total
revenue or
expenditure).

Example: CCAM
R&D Operations-
Direct impact is
total CCAM
operational
revenue.

Indirect Impact

» Secondary
economic activity
generated by
CCAM operational
activities

Example:
Landscaping
companies, office

supply companies,

etc that support
CCAM operations

Induced Impact

» Economic activity
generated when
workers of CCAM
and its suppliers
spend their income
at retail stores,
restaurants, and
professional
offices.

Example: Workers
of CCAM spending
money at a gas
station.

Direct
+

Indirect
+

Induced




Different Approaches & Data f6* Measuring Direct
Impact

- - CCAM revenue and data on in-kind donation
R&D Operations from industry members
Procuct & process BRI CE TR ET
Innovation - Data collected from business survey

Sl e Eliigz(eile]gl + Data collected from business survey
activities - Part of business impact attributed to CCAM

Workforce and - Interns, GRA, FAME data from CCAM
<lolfer=tilelak=t Moldolo| = 1g4fs © Chmura research on estimated spending

Leveraged funding

Data from CCAM and Chmura research




ECONOMIC IMPACTS OF CCAM



CCAM R&D Operations ORATT

Villion CCAM Revenue is $7.5 Million in 2022 CCAM’s R&D Operations Generates $8.8 Million Annual Average Impact

in Virginia
$10.0 . . Total
: Direct Indirect Induced
$9.0 $8.6 Impact
: $8.2 $7.9 Spending
$8.0 $7.5 Cumulative (Million) $56.8 $27.7 $21.5 $106.1
7.0 o, 90 (2011-2022) Employment 282 162 205 648
$6.0 5.7 _
Spendin
0 Annual PENEING — g47 $2.3 $1.8 $8.8
' Average (Million)
$4.0 $3.3 (2011-2022) Employment 23 14 17 54
$2.8 .
$3.0 $2.6 Spendin
PENEINg 475 $3.7 $2.8 $14.0
$20 g3 16 815 Annual (2022) (Million)
$1.0 I I I Employment 34 20 25 78
$0.0 Note: Numbers may not sum due to rounding

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: IMPLAN 2020, CCAM, and Chmura
Source: CCAM




In-Kind Donations from Industty Members

milion  CCAM Received $14.5 Million In-kind Donations Industry In-kind Donations to CCAM.Ger_1er_at.e $0.3 million Annual
from Industry Members Average Impact in Virginia
. ) Total
$4.5 Direct Indirect Induced ota
$4.1 Impact
$4.0 Spendin
$3.6 Cumulative ?Milliong; $2.3 $0.4 $0.6 $3.3
$3.5 2011-2022
( ) Employment 10 2 6 18
3.0 Spendin
Annual pPending 5.0 $0.0 $0.1 $0.3
$2.5 Average (Million)
520 (2011-2022) Employment 1 0 0 2
' Spending
. $0.1 $0.0 $0.0 $0.2
$1.5 - 511 Annual (2022) (Million)
$1.0 $0.9 $0.9 Employment 0 0 0 1
so5 O° I $0.4 05 503 $0.5 I o Note: Numbers may not sum due to rounding
$0.0 I l I . I N Source: IMPLAN 2020, CCAM, and Chmura

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: CCAM
Please note if CCAM were to purchase donated equipment and software, not all of those can be purchased within Virginia. For example, Virginia has

limited capacity in computer equipment manufacturing. As a result, the vast majority of these equipment purchases will occur outside of Virginia
(spending leakage). Chmura used the IMPLAN model to estimate the percentage of spending that could be sourced within the state.




Product and Process Innovatfon Outcomes

«  New product
* Process improvement & cost

saving CCAM’s Innovation Activities Generate $0.1 million Annual Average
. . . Impact in Virginia
- Marketing innovations : ; —
- Organizational innovations Dl lInehieet heleee oo
Spendin
| | . Cumulative (2011- PERAING $12 04  $02 18
Estimated Annual Value of CCAM R&D is $0.3 Million (Million)
R&D Cat Number of % of Total Estimated Annual 2022) Employment 3 2 2 7
ategory Respondents Respondents Value Spendin
Product 3 19% n/a Annual Average F()Million% $0.1 $0.0 $0.0 $0.1
Process/Cost 2011-2022
Saving 8 50% $69,525 ( ) Employment 0 0 0 1
Marketing 8 50% $10,417 Spending
Organizational 5 31% $176,610 Annual (2022) (Million) $0.3 $0.1 $0.0 $0-4
Total 10 63% $256,551 Emp|0yment 0 0 0 1

Source: Chmura and CCAM Note: Numbers may not sum due to rounding

Source: IMPLAN 2020, CCAM, and Chmura

The estimates here are conservative for various reasons. Some projects in question were several years old, and respondents did not remember the project
details or did not have access to related data. Some respondents chose not to provide such data, as they are proprietary. In addition, due to a smaller number
of businesses reporting quantifiable data, Chmura did not extrapolate the results of other businesses.




Business Attraction PRAFT

*  Four businesses responded to the survey

«  CCAM strongly influenced some of their decisions to locate in Virginia

«  While CCAM is essential for Rolls-Royce to be in Virginia, Rolls-Royce ceased operations in 2020
* Impacts of two scenarios: with or without Rolls-Royce

CCAM Business Attraction Effort Funding Could Generate $7.5 million Annual Impact in Virginia

Direct Indirect Induced Total Impact
Cumulative (2011- Spending (Million) $57.7 $18.9 $12.8 $89.4
22) Employment 205 83 113 401
Annual Average Spending (Million) $4.8 $1.6 $1.1 $7.5
(2011-22) Employment 17 7 9 33
Spending (Million) $9.5 $3.2 $2.0 $14.6

Annual (2022)
Employment 25 13 16 54

Note: Numbers may not sum due to rounding

Source: IMPLAN 2020, CCAM, and Chmura

If the impact of Rolls-Royce is included, it is estimated that from 2011 to 2022, the cumulative economic impact of CCAM'’s business attraction efforts
is $3.0 billion in spending (direct, indirect, and induced). On an annual average basis, it is estimated that CCAM'’s business attraction efforts
generate $249.3 million in impact (direct, indirect, and induced), supporting 946 jobs in the state per year.




Workforce & Educational Prog¥ams

CCAM Has 213 Participants in its

) CCAM Workforce and Educational Programs Generate $0.8 million Annual
Workforce & Educational Programs

- Impact in Virginia
B FAME & : : Total
45 Other Direct Indirect Induced e
40 N Intern _ Spending
- Cumulative (Million) $6.0 $2.3 $1.5 $9.8
30 G Employment 48 13 14 74
- AILE Spending $0.5 $0.2 $0.1 $0.8
20 Average (2011- (Million)
15 2022) Employment 4 1 1 6
Spendin
0 LT $0.9 $0.4 $0.2 $1.6
5 I Annual (2022) (Million)
0 l Employment 7 2 2 11

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Note: Numbers may not sum due to rounding
Source: CCAM

Source: IMPLAN 2020, CCAM, and Chmura




Leveraged Funding ORATT

CCAM Leveraged Funding Could Generate $1.3 Million Annual Impact in
CCAM Leveraged Millions of Grants to Virginia

Million Virginia
) ) Total
$20 Direct Indirect Induced
$18 Impact

$16 Spendin

$14 Cumulative E’Mi"ion% $10.0 $4.9 $3.8 $18.8
$12 ]

$10 (2011-2022) Employment 48 26 33 108
$8 Spendi

$6 Al pending $0.8 $0.4 $0.3 $1.6
$4 Average (Million)

b - J§87  (2011-2022)  Employment 4 2 3 9

CCAM as Prime Virginia Other Virginia CCAM as Annual Speltu?lng $0.3 $0.2 $0.1 $0.6
Contractor  Subcontractors Prime Subcontractor (2022) (Million)
from CCAM as Contractors Employment 2 1 1 3
Prime

Note: Numbers may not sum due to rounding

Source: CCAM and Chmura
Source: IMPLAN 2020, CCAM, and Chmura




Advanced Manufacturing Ecohomic Impact Summary

Annual CCAM Advanced Manufacturing Impact Averages $19.1 Million in Virginia

Cumulative (2011-22) Annual Average (2011-22) Annual (2022)
Direct Total Direct Total Direct
Sl $56.8 $106.1 $4.7 $8.8 $7.5 $14.0
CCAM R&D Operations (Million)
Employment 283 650 24 54 34 78
Spendin
Industry in-kind (I\El)illion) g $2.3 $3.3 $0.2 $0.3 $0.1 $0.2
Donationto CCAM £ hioyment 10 18 1 2 0 1
Spendin
CCAM Product & (,\'Zi"ion) g $1.2 $1.8 $0.1 $0.1 $0.3 $0.4
Process Innovation Employment 3 - 0 1 0 1
CCAM Business (Sl\fl’i?"”odr:;‘g $57.7 $89.4 $4.8 $7.5 $9.5 $14.6
ilreEon Employment 205 401 17 33 25 54
Spendin
CCAM Workforce & o $6.0 $9.8 $0.5 $0.8 $0.9 $1.6
Educational Program Employment 48 24 4 5 7 1
Spendin
CCAM Leveraged (I\ﬁillion) g $10.0 $18.8 $0.8 $1.6 $0.3 $0.6
Flileliat Employment 48 108 4 9 2 3
Total CCAM Advanced (SI\EI)iTI?(()jr:r)]g $134.0 $229.1 $11.2 $19.1 $18.7 $31.3
Manufacturing Impact ‘o) o0 et 597 1,259 50 105 68 148

Note: Numbers may not sum due to rounding
Source: IMPLAN 2020, CCAM, and Chmura




Impact Summary ORATT

 Since its inception in 2011, CCAM has generated significant economic impact in
Virginia. It is estimated that, from 2011 to 2022, the total cumulative impact (direct,
indirect and induced) of CCAM reaches $229.1 million.

« On an annual average basis, it is estimated that CCAM generates $19.1 million
impact (direct, indirect, and induced) in Virginia, supporting 105 state jobs per year
from 2011 to 2022.

* In 2022, it is estimated that CCAM generates $31.3 million impact (direct, indirect, and
Induced) in Virginia, supporting 148 state jobs.

« Above impacts exclude the impact from Rolls-Royce as it ceased operations in 2020.

If the impact of Rolls-Royce is included, it is estimated that from 2011 to 2022, the cumulative economic impact of CCAM is $3.1 billion in spending
(direct, indirect, and induced). On an annual average basis, it is estimated that CCAM generates $260.9 million in impact (direct, indirect, and
induced), supporting 1,017 jobs in the state per year from 2011 to 2022.
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Qualitative Highlights

IValuable research partner
“CCAM provides valuable research resources and university access to our facilities in Virginia
and throughout the country. CCAM helps improve our products and manufacturing in locations
throughout the US, including in Virginia”

1 Connecting businesses, academic institutions and government agencies

“The biggest benefit we have gained from CCAM has been developing connections and
relationships with other member companies with interests similar to ours.”

1 Opportunities for faculty and students

“‘Rich opportunities to understand problems that our faculty can use to help CCAM and stimulate
their own research.”

1 Quality staff and excellent facilities

“Great talented team, and great facilities”




Questions and Discussions







