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Introduction
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: Dana Magliola

* Statewide Multimodal Freight & Logistics Program Manager, NCDOT Rail Division '
NCDOT Supply Chain SME :
Connecting transportation strategy, planning and investment to commerce and industry :
Maritime, freight forwarding, applied research background
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 Staff liaison for NC TOWERS Infrastructure, EJ, and Inclusion Subcommittee 1
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If you have questions, please feel free to ask and we’ll
save time for questions at the end 5
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Objectives

* To set a baseline understanding of the broad industrial supply chain
and its importance to North Carolina

* Tointroduce key supply chain concepts, current issues, trends and
future developments for industrial development

* To strengthen the supply chain, freight, logistics expertise of
industrial development stakeholders in North Carolina, especially
supporting the growth of the OSW sector and supply chain
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Defining & lllustrating the Supply Chain
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Now, we all know about the supply chain = [ ' " |
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* Focused on successive steps of value creation versus final output :

* North Carolina’s supply chain IS different than other states
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Photo: Forbes 6 :
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Defining the Supply Chain
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The flow of Information, Goods, & Funds.

OO e i
~N




I‘ICd Ot.gOV Freight & Logistics

Defining the Supply Chain

Source/_RaW . Manufacturer . Retailer . Consumer
Materials

Supply Chains can be simple
/ or very complex.

Freight Customer Returns/
Staﬂlng ﬂ Transportatlon

el

Source,-’ Raw /o
. suppller . M . warEhOUSIng . : WhOIesaler . .
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Basic Elements of the Supply Chain
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] Procurement Production Distribution '
¥
/ * Sourcing * Manufacturing & Assembly * Storage/Warehousing ;
1 n * Forecasting * Process Improvement * Transportation Management ’
] E * Vendor Qualification * Forecasting * Material Handling [
: § * Negotiation * Inventory Control * Logistics 4
t < * Contracting * WIP Management * Customs & Trade Management
| < * Purchasing * Data Collection & Analysis * Inventory Management f
o * Cost Control & Analysis « Capacity/Utilization Management * Customer Relations ]
! X . . - [
] * Quality * Quality * Return Logistics [
: \ * Finance *

~

COMMUNICATIONS & INFORMATION SHARING

v
-

a

* These are only some of the key activities in the supply chain. Each company’s supply chain in unique. ¢
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Overall Supply Chain Impact

TOTAL ECONOMIC IMPACT OF THE SUPPLY CHAIN

Employment
"-'-—-.____'__...—-""

479,800

Direct

-'-.-.-__--..__..--'-
770,000

Indirect & Induced

Labor Income
--.______-'-_____.--

$32.5B

Direct

—— "]
$37.9B

Indirect & Induced

1,249,800 $70.4B

North Carolina’s Supply Chain:
Economic Impact Statement & Analysis (2016)

Value Added
--..____-'-__.__.--

$85.8B

Direct

-'I—-.__-_-_-__..-'-
$65.0B

Indirect & Induced

$150.8B

Output
"-'-—-.____.___.-—-""

$218.3B

Direct

-'--.-._---..__.--'-
$118.9B

Taxes
--._______-'._____.-—

$13.4B

State & Local

P —— "
$18.7B

Indirect & Induced

$337.2B

Federal

$32.1B
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| Overall Supply Chain Impact

R

JOBS CREATED IN NON-SUPPLY CHAIN INDUSTRIES

Wholesale trade 68,000 &
1 /

Management of

companies and 38,900 :

enterprises

Real estate

A

Supply Chain Employee services

Limited-service
restaurants

Full-service
restaurants

\

A Hospitals 16,700

DA S

North Carolina’s Supply Chain:
Economic Impact Statement & Analysis (2016)
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Real-World Supply Chain Context

NN NN N D

I.I
CUSTOMER *
WESTCOAST ™ « EAST COAST
DOMESTICVENDORs . Difect to Store / DOMESTIC VENDORS
\ /
[N \\\ A
"‘.‘ \A B ‘
ASIAN VENDORS, Vendor Dropship Purchase _L—/ Vendor Dropship Purchase
BROKERS, AGENTS, Orders, Customer Orders, . Orders, Customer Orders, RTV
CUSTOMS RTV, Shipment Confirmations ' '
‘ \ y STORE 0
""-‘ / Transfe /"
\ / & Rt e OUTBOUND
\ ¥ ecelpts v // CONSOLIDATION &
" Order ZONE SKIPPING
——
. Rec:sll;qts Shipments
~._ASNs
TR%EES?S‘FGI E& sA'PoE:ws Warehouse to Warehouse
! Transfers
WEST COAST WAREHOUSE ‘ EAST COAST WAREHOUSE
Receipts I A R Order \"‘-\_ | A Receipts
ASNs l‘ ‘ \ Shipments A l‘ ‘ ASNs
\ ®

| SSe=F

[ \ CUSTOMER Order | [
|| \ Shipments | | Returns
INBOUND | | / | |
CONSOLIDATION ‘I [ \ / " I‘ OCEAN, AIR, LAND
Order | | Ret \ ,‘"‘.‘ Returns Through |‘ I\ TRANSPORT, CUSTOMS
Shipments | f urns ‘-\,\ ;f Consolidators I‘ |‘
| \ |
‘ \ 4 | |
VENDORS | ' EUROPEAN VENDORS,
\J I * l ® BROKERS, AGENTS,
Dropship ™ - °* o CUSTOMS
Customer Orders A .& R IT
0
CUSTOMER CUSTOMERS
Source: F. Curtis Barry + Co. 13
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| Supply Chain Structure — Product Viewpoint
: s
* What does a supply chain really look like? f
2 - :
A Ruw
; siee ) ; ‘o DISUIDU:I Center "
K N o‘ll- Maxico 2 Yy
/ \ 4
3 H‘“I‘.egend: X :
1 A Gl Distribution
- L Centers
Factories
@ rextie Miis E
f Material 4
Suppliers
: Men’s Thermoball™ Eco-Hoodie E
2 https.//www.vfc.com/sustainability-and-responsibility/traceability-maps 14 4
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E
| Supply Chain Structure — Product Viewpoint
* What does a supply chain really look like? j
j Kyrgyzstan ’
1 Tajikistan o | 4
1 e
‘ A a" Japan
- ) 1 1
an _ Nepal P b
A - ) ’ 4
] Bangladesh am ,
: India v Myanmar w
¢ 2 b (Butmal Lififead Suppiief -
A ‘ 4
1 Thailand Vwma:
1 Cambodiy Philippines
i SriLanka Legend: X
A Distribution 4
) Centers
Maldives Malaysia Factories
. Textile Milis
Indonesia Material
Suppliers
: Men’s Thermoball™ Eco-Hoodie :
A
A r
y
.
; https.//www.vfc.com/sustainability-and-responsibility/traceability-maps 15
A
F.
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Supply Chain Structure — Product Viewpoint
3 -
i
¢ :
: y
:  What does a supply chain really look like?
1 4
K
4
1 Chemical Supplier 4
A
A
y
: g '
Paper Supplier . '
Paper- Supplier:.. Webbing Supplier
‘ b |
1 Dyeing & Finishing Mill ) . ’ Trim Supplier :
'J Thread Supplier Metal Processor
1 7 ,,
b
A 4
Label Maker Plating Subcontractor 4
: ) :
: ® 4
1 Trim Supplier Tfim: Supplier A
!
A
; Trimy Supplier Legend: X
1 Distribution
. Centers
4 Factories
] . Textile Mills
Materlal
Suppliers
. | Chemical Supplier
Men’s Thermoball™ Eco-Hoodie - -
: 4
y Vietnam
f https.//www.vfc.com/sustainability-and-responsibility/traceability-maps 16
A
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| Supply Chain Structure — Product Viewpoint
:  What does a supply chain really look like? USA
4 Keo Seima Wilduf [
J Vietnam 2
j Legend: x |
2 Distribution
g Centers
A Factories
f
y @ rexiie Mils
: Material
y Garment Manufacturer it
it - O
. Fabric Mill

Men’s Thermoball™ Eco-Hoodie ;
2
2 https.//www.vfc.com/sustainability-and-responsibility/traceability-maps 17
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“Holy Supply Chain, Batman!” ‘
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¥
Tuesday, October 26, 2021 @ N m l @
, bhe New Hork Times
4
E
K World US. Politcs NY. Business Opinion Tech Science  Health Sports Arts Books Style Food Travel Magazine TMagazine RealEstate  Video “
4 s
y ?‘s“‘g P“"efl;ho“cte 5";,‘:135, - Going Back to Eat in
3 emporary, Threaten Biden’s Agenda .
S A Midtown, Where the ¥
* Supply chain disruptions, a worker shortage and pain R .
at the gasoline pump have made inflation an economic Mam DlSh IS New YOI"l( -
1 and political problem for the White House. , )
This often-maligned neighborhood is pul:
A * Rising prices have complicated President Biden's push with a variety, energy and deep history | b
to expand the social safety net and could hurt ; :
Democrats’ chances in the midterm elections next year. 2
4
,
. . . .
National alcohol shortage may re-ignite panic
K
.
buying v
4 Supply chain issues are impacting alcohol production
b
K
4 4
K
4
A
1
4
4
4
r
1 .
A
|:o|m|||[ DANGS ¢ MAGADN MNSLETIRS  POOCSTS VD MoRE sron sinn )
1
(= (24 :
4
K FINANCE - SUPPLY CHAIN
. P . oice
Supply chain panic is creating a vicious :
1 cycle of shortages
ot w108
A 2012
4
ply chain distupton is S causing deéays and shortages .
A By Haley Weger Related Articles
y Published: Oct. 25, 2021 at 11:30 PM EDT | Updated: 9 hours ago R b
A
OMYyQ@n
5 L i o RN -
4 Lake Charles, LA (KPLC) - Supply chain issues are impacting the alcohol supply in the U.S. This is making alco &%‘X‘l Y s ,
more difficult for bars and liquor stores to get. C g k—'_, ey 4
4 o chicken nuggets, no
mo Omoﬁ Tt o '
- - = L
;) country
A [per— 5
A
.
A 4
A
A .
/
A
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Supply Chain Volatility

Do

[ ] Broad global econom|c ShOCk i Real Consumer Spending on Services in $Millions
impacting nearly all supply chains -

* High-visibility sectors increase
awareness of supply chain issues
(Semiconductors, TP)

L

e Retail consumer behavior shift
/ accelerates shift to eCommerce

Real Consumer Spending on Goods in $Millions

* Supplier disruption and raw
materials volatility (gas, foam)

 Inflation, war, etc.

S

* Not an exhaustive list

Charts: Scudder Smith, TRB Trade + Transportation 13 July 2021; Photo: Fortune Magazine
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Supply Chain Volatility

* Supply and demand mayhem

SUPPLY GHAIN
T

* Transportation rate volatility and {
record profits

e Unpredictable international
production with COVID issues

* Truck driver shortages, protests
* Union negotiations, expanding
unionization

* Intermodal boom, congestion v . ;ra*/ "
* NIL roster challenges . 'S0 “0 I“GI."' NOW
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Supply Chain Volatility

e 20+ vessels awaiting berths at LA/LB

* Turnaround time up nearly 2 days
over the past month

* Nearly 350 ships queued at
Shanghai, 34% increase over last
month

* Chinato US, nearly 75 days longer
than average

* Fuel prices in Singapore (market
indicator) up 66% over the past year

e Sanctions against Russian vessels at
most ports
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Supply Chain Ecosystem
| & OSW ,

MM N v ey

M e e s

23
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Supply Chain E t '
L
. (221} Sparta M1 Airy 4
. Map Satellite Wy, © Eden r
West Jefferson Roarina Gan AT, 4 ~ fayodan '
= X 5
: rA
o) Map Satellite & - y Reidsvg
2 03 Richmond Hill . .
427 DTel’I'aln ® Boonville Stokesdale b
>t East Bend Printing and Related Support Activities
) Summerfield
Clingman e &) Walkertown 0ak Rid
177 ak Ridge
goone Dfaffiown — 1
/ Yadkiwitla > \ R L840}
- @ Hamptonvill Yih Kemnersville 3
2 Blowing Rock i5 Lewisville WinstorrSalern (a2} O =
Hunisvlie
= X
A o Courtr (6 WinterBell
@ P ! Voes 2018 Brevard Rd. sboro
‘ fanit o High Point, NC 27263 o 1
New Hope Lnlon Sroxg o BRS ' w E
, Valley Trikeyioot Bermuda Run Printing and Related Support Actiy Q ' ,
X5 i ,
g o igr?;int £
Lenoir &i’} \ 2 Advance s V ...@ :
@ Archdale V74
W Mocksville Machinery Manufacturing Trinity + ;
- _ Thomasville :
26-4 5 5 @ an
Granite Falls ,
G Lexington o
Morganton Hickory — Ram:E
10, Troutman Asheboro
Newton Salisbury
= et
Finding the supply chain sweet spot: Machinery ,
. ,
Paper Product and Packaging |
r
- Frinting and Related
NC Manufacturing Extension Partnership (NCMEP): Manufactured in NC database 24 1
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‘ Supplier Development

L

~

|

Befter Total Cost of Ownership decisions

Increase effectiveness of ERF/MRP

Mitigate global risks

Reduce/manage volatility

Expand supplier matching capabiliies to source for emergent needs
Improve OEM/Supplier product development collaboration

A

* A healthy ecosystem of suppliers,
customers, transportation
providers, and infrastructure will:

@ N e L P

* Provide resiliency and

. .. Highly I
predictability \

7. Document supply chain strategy
y e Hel P reduce OEM total cost of 8. Align supply chain metrics with long-term business focus
. . 9, ldentify and address choke points in a sustainable manner 4
; ownership (TCO) for capital 10. Optimization of supply chain :
. 11, Recognize the emergent needs for future capabilities and technology 4
I nveSt me nt 12. Enhance value chain collaboration among suppliers, OEMs and customers :

“ "

» Efforts to develop 2" and 3" tier
suppliers in OSW will enhance

value proposition for OEMs in NC “Manufacturers with optimized supply chains are more
inclined to innovate and grow, further stimulating local,
regional and global economies.”
- Hollings/NIST MEP

LV U WL W W

‘Voice of the Customer’ survey, 12 competitiveness drivers were discovered and the six most critical highlighted. 25



http://www.mepsupplychain.org/wp-content/uploads/2013/08/SupplyChain_Whitepaper.pdf

nCd Ot.gOV Freight & Logistics

K
A
4
L]
4
Supply Chain Ecosystems |
- 4
4 - wNauonarrorest g~ Nortolk? = h )
. (81) (55, o oVirginia Beac
Klnggpon o :
] . Johnson City 0 ﬁ‘
| Y 5 ® .,
Knoxville i3 ton-S 7 {50 Rmﬁﬁoum ;
1 Dak Ridge ©.. G 0 o
- Pigeon Forge
° NORTH
i Ashefy ‘ c AROL '
@ o o8 ©o
Nantahala ‘7T A (55
: National Forest ‘ R e
A ga ts Fa v”le w hPhOF‘.'r T
1 Greenville oSpartanburg oRock Hill
Chattahnnrhoo & : |v'r‘0r‘irv
Nat INDUSTRY SECTOR | o b bl :
© rutipe ﬁ V4 b
Y 4
hal G ) nacelle| (18) : i
75 Florence Wi gton
- AlF 0 Blade/rotor | (16 ) o
8@ tover|(10) eniiTu s
Foundation | (4 ) s
0 Transmission/Electrical | ( 19 ) :
@ Offshore Services | (7 ) -
: o Professional Services | (29)
| - SOUTHEASTERN |
A
1 0 Research/workforce dev | (11)
SHOW FACILITIES THAT W I N D C O A L | T | O N
currently supply the industry | (80 )
~ 4
: F
. 4
y.
y.
2 Southeastern Wind Coalition Wind Industry Supply Chain Database & Map 26 :
A
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https://www.sewind.org/map/find-companies
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| OSW Supply Chain Opportunity

| The import gap on major components signals a significant
domestic supply chain development opportunity

U.S.imports of wind-specific equipment

Where does each industrial production
. source hold an advantage over the US?
i e Labor and labor costs

. - N l ,,
* Cost of materials Sl I B :
y . . ” — :
2 * Tra nsportation cost or |OgIStICS | 2016 2017 2018 2019 2020 :
2 [ Regulatory Cha”enges u China Spain ®ndia B Mexico ® Denmark
4 ® Brazil m Canada mGermany  ®South Korea mVietnam
; B Indonesia W Haly Others

\

\E
{ Q
H 3
i Rt

Wind Energy Supply Chain Deep Dive Assessment; U.S. Department of Energy Response
to Executive Order 14017, “America’s Supply Chains” USDOE, Feb. 24, 2022
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OSW Supply Chain Opportunity ;

T

Where is the opportunity?

i RaW & P rocessed Figure 1. Offshore Wind Plant Capital Cost Breakdown
Materials
B Support Structure/
* Sub-components Fodatr
* Components

B | pgistics and
Installation 4
19%

B Electrical

Infrastructure
* Logistics & Installation - :
* End-product ,.
* EOL Recovery " Conicin :
 Significant sector-agnostic .nm:n?:ﬁ |
capital investment T e

Which are short-to-medium term?
. ) N 7’
Which are long-term? ey am

Wind Energy Supply Chain Deep Dive Assessment; U.S. Department of Energy Response
to Executive Order 14017, “America’s Supply Chains” USDOE, Feb. 24, 2022
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OSW Supply Chain Opportunity

T TR

2.2 Forecast of expenditure

14 - 140 1

Sowce: BVG Associsles -~ ,
P 4
4 12 - 120 ‘E
; epp-BBE
. g 10 == = = m - L 100 g 1
: 8 _ R R ERREEEEEREETR 2 '
: = 8 = 180 @
‘ £ EREREEREREIEE
2 = ;
: 3 - E
- 3 i -
A
, g 4 - a0 £
A
: £ - 3 /
: 2 . I - - 20 E
A
- W
) g - e -_— | | | | | | | | | | | | o
: 21 22 23 24 25 26 27 28 29 a0 3 32 a3 34 a5 4
Year of project commisisoning
) mmm Development and project mgt Turbine assembly expenditure
4 Blades expanditure Caslings and forgings expanditure 4
s Drive train expenditure m— Tower axpandilure y
T urbine other expenditure Subsea export cables expenditura
Subsea array cables expenditure Substations expanditure !
s Foundations expanditure s Balancea of plant other expenditure 3
; Installation ports expenditure Turkine installation expenditure 4
Foundation installation expenditure s Subsea cable installation expenditure
mmmmm Other transmission installation expenditure s Insiallation other expenditure 4
Oparations, maintenance and minor sarvice s Major service expenditure
. Transmission OMS expenditure - e Cumulative total

..

Building North Carolina's Offshore Wind Supply Chain, NCDOC, March 2021

SN N AN N
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What’s Missing?

Components

: * Semiconductors

* Rare earth elements

: * Carbon fiber

| * Metal castings

‘  Some nacelle components

, Service Sectors
e Jones Act compliant vessels*

1 Workforce
; e Short-term talent
 Longterm resources

2

* Don’t get me started...

OO Db

rrrrrrrrrrrrr
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311 Wind turbine tier-1 supply chain, the NC opportunity y

B Elemeant Likelihood of Potential for Short-term MNotes. y
US supply NC supply priority for .
within 5 years NC

Macelle,
including hub

4

r
Meeds a large pool of high-skilled labor and will pull r
in significant amounts of work from lower-tier :
component and manufacturing-process suppliers. It ;
will anchor these jobs for the long term, leading to a ;
steady and predictable workload for several
decades. A facility would service the whole East
Coast. Allocated a high priority as the benefits to NC
would be so great. -

1 3.21 Foundations tier-1 supply chain, the North Carolina opportunity

o

Element Likelihood of Potential for Short-term Notes
US supply NC supply priarity for NG
within 5 years

Expected to account for the majority of turbine
foundations on the east coast. Rated low as EEW
has already made a commitment to Paulsboro.

... I . .. 1
Electrical balance of plant tler-1 supply chain, the North Carolina epportunity

M 534

Power take-

Element Likelihood of Potential for Short-term Notes

d‘r y
: (transformer, US supply NC supply priority for NC 1
: converter, within 5 years )

switchgear])

As with foundations and monopiles, manufacturing
facilities for this component may already be 4
“promised” in ather state PPA/OREC applications.

High As with foundations and monopiles, manufacturing
facilities for this component may already be
“promised” in other state PPANREC applications.

S e e

High We expect there o be several existing US plants s
] which will manufacture HV electrical equipmeant for -
the onshore and offshore substations. ;
Topside Medium Medium Medium Although the most likely suppliers will be existing oil
fabrication and gas topside fabricators or ship builders, there is
1 and still the opportunity to establish a US specialist
imtegration supplier.
4 N
4
4
A 4
A -
A -
/ 4
A 4
y
. . . . . -
1 Building North Carolina's Offshore Wind Supply Chain, NCDOC, March 2021 ;
P
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What’s Here Today?

* Manufacturing capabilities
for turbine components and
the OSW supply chain

* Domestic availability of raw
materials

e Capacity to recycle wind
components/materials

* Domestic infrastructure
capable of facilitating OSW
manufacture and installation

* Innovation, technology and
workforce

Freight & Logistics
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Supply Chain Investment Truth

e Supply chain asset investment
follows the marketplace

 Example: global cold-storage
construction market anticipated
growth to $18.6B by 2027 vs. S7B in
2019

 OSW: the top vulnerability in
domestic OSW supply chain is
uncertain demand in the OSW project
pipeline

On-terminal temperature-controlled storage at the Port of Wilmington, NC — Photo (c) Port City Daily
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Virginia is ¥ one of the nation’s most modern
highway s; iple international airports, and one
of the deepd gl on the east coast.
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SKILLED WORKFORCE

Virginia is home to over 500,000 highly skilled veterans

many of whom have significant skilled trades experience.
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. Recommended Reading '

T

CAROLINA LONG BAY LEASE AUCTION 1

Statements of Facts
and Fundamental Valoes

Thw State of Neeth Carsling suppores the
reapazoible developmient of offsbore

3 wind (O5W] energy projects ca the outer

A continental stelf (OCS) The State welcomes
the Caroliea Leng Bay Asva lease suction

p en May 11, 2022 and offers this decument
sumrisiog North Carolings strosg

palicy and business esvironmess for the

.4 * North Carolina Offshore Wind oy ;

Development Facts & copemms

dincribed in this neview

T

Nerth Carvlons is committed 1o wocking with

Fundamental Values M M ity s

workforce tranieg, supply chain developeest
and infrastructure opportansties that supparnt

and (acitate OSW progect development

and eneryy preductice. Furdhermare, North
Caroling will werk with bdders/lessses as they
savigate state lews and pelicies, permatting
and regulatory requiremnents, snd sther
consderations

N

FOR MORE INFORMATION, CONTACT: . A oErncaPOLias
Jeewufor Mundt, Aisgore Secrateny for Claco Enargy DEPARTMENT of
Lecncons Deehpones COMMERCE
Jeresfor Mundtidnccommece.cam | (910) 448.7430 "
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Dana A. Magliola
Program Manager, Freight & Logistics
NCDOT Rail Division

919.707.0909 office
919.617.6247 cell

4 damagliola@ncdot.gov :
j supplychain@ncdot.gov Homepage: V
j Tw: @danamagliola bit.ly/NCDOTsupplychain

y Linkedin.com/in/danamagliola/

j 1 South Wilmington Street NCDOT Connect Resources: :
: 1554 Mail Service Center bit.ly/FreightConnectNC

Raleigh, NC 27699-1554
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OSW Supply Chain Opportunity

Where is the opportunity?

Local Footprint Will Factor Into Contract Awards

Localized roofline, as well as component standardization for multi-project developers, are both likely to underpin some competitive
advantage for vendors when it comes to winning supply / service contract awards. In turbine packages, SGRE has had good wins in VA,
MY, and RI/CT while GE's wins have come in NJ and MA. Vestas just won a project in NJ as well. NC is one state to watch with no clear
frontrunner yet as projects there are earlier stage than in the states higher on the coast.
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US Offshore Wind’s $200B+ Supply Chain Opportunity
LIUM Research, August 2021
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