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Dana Magliola !

* Program Manager, Freight & Logistics, NCDOT Rail Division

* NCDOT Supply Chain SME

* Maritime, freight forwarding, applied research background

* Connecting transportation strategy, planning and investment to commerce and industry
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If you have questions, please feel free to jump in.
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Objectives

e To strengthen the supply chain, freight, and logistics
expertise and capabilities of the business development
and industry recruiting professionals in the North
Carolina Economic Development Association

* Tointroduce key supply chain concepts, current issues,
best practices, trends and future developments in the

sector
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Agenda ;
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* Holy Supply Chain, Batman!
* Beyond Manufacturing: Agriculture, Energy, Finance
* North Carolina, Supply Chain Powerhouse:
Organizations + Resources for Supply Chain Development

 eCommerce Revolution & Change Agents in the Supply Chain

 Buzzwords, Part 2: Maritime Edition
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Holy Supply Chain, Batman!

i
~— T

e Supply and Demand Mayhem:
A Rate volatility and record profits i ;
* Truck driver shortage, COVID issues ) 4 S“PPI_Y c"nlu
* Intermodal boom! V) R
 California congestion & confusion
plus retail stockouts and panic...
: just in time for the holidays

-

(

e

* The supply chain is so hot right now.

2
~

Photo: Organic kale farm © George Steinmetz, National Geographic
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Agriculture

Defining the agricultural supply chain:

e Think manufacturing, but with food

* Value-add (value-chain)

* Every scale of agriculture has a supply
chain

* Every kind of agriculture has a supply
chain (traditional, livestock, organic)

e Support ecosystem (machinery,
transportation, paper, finance, real
estate)

* Foundational to economic
development; value added agriculture
as industrial development

Photo: Organic kale farm © George Steinmetz, National Geographic

Freight & Logistics
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Agriculture
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Planning + Cultivation Harvest + Pr|mary + Packaglng Distribution Delivery +
Raw + Transport Secondary + Retail
Materials Production Processing Wholesale ]

| Agriculture: think manufacturing, but with food

Icons: Noun Project
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Agriculture

Major issues facing the
agricultural supply chain:

i * IP / seed provenance
| é:{g Demand fluctuation (COVID)

a7 by IS AN Shifting global consumption
J /4 A RSV AN e b A 0 YA % {

(i M7 a8y N AR oy , + consumer trends
DEVRIG BN O ol b e GMO/organic
’ Al % ” Climate change crisis
Vi i Food security + waste
/ v '_ &r ' \: Consolidation + scale
A '~ , IFA 8 ‘ & Al b o i economics

0ol N N ST NI * Political uncertainty

Photo: Adam Smith Institute
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Agriculture

Innovation in the agricultural

3 supply chain:

* Smart farming

Application of technologies

Digital
UAS / drones

Big data analytics

Automation

Photo: Adam Smith Institute
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J Energy supply chain is a collection of other supply chains:

TO MANUFACTURING

» Exploration + extraction industry
 Storage + transportation
» Refineries + processing plants

e Distribution + transportation

lllustration: American Petroleum Institute
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Energy

R v e

‘ Major issues in energy supply chain:

* Shift in consumption ,

A==

* Renewable / green power
* BLADES/SMART Power, more
* Popular + political demand

* Environmental concerns

AN

* Climate change crisis

 Large scale network disruption

* Reliance on contracted labor

* Cybersecurity

Photo: David Kozlowski 14
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‘ Finance

* Banks heavily involved in ;
global trade (letters of o ‘

1 credit); risk mitigation o i i
* Blockchain’s origins in 8 <1 |E
o 73 g
; fintech applied to supply @ J A‘;TLZ'L?ZZt o7 |°
) . . (Buyer or |mporter) Suppli rt 4
« Commodity risk —— ( PR ErCreAReren '-
Shipment o
management (hedging) g;"rﬂfcﬁ‘;'
provided) Banking.About.com

Caterpillar factory, Sanford, NC

lllustration: Justin Pritchard, The Balance
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Finance
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Supply chain finance: :

* Leverages buyer’s short-term credit; lengthens

Purchase Order

payment terms; offers the option for sellers to

‘: Goods, Services, and Invoice . CO I Ie Ct e a rI ie r-
-, * Improve cash flow, liquidity (working capital!)
Transactlon Purchase . .
Porment (@) o Orcer, Financing, * Some use payment terms as incentive 4

eg,

Discounting 9
 Sustainability now a factor in supply chain ,

finance (contract management, supplier

D

management; quality, risk mitigation

“r

-

llustration: BSR: Win-Win-Win: The Sustainable Supply Chain Finance Opportunity
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https://www.bsr.org/en/our-insights/report-view/win-win-win-the-sustainable-supply-chain-finance-opportunity
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ol | North Carolina, Supply Chain Powerhouse:
: o +F . . )
Organizations + Resources for Supply Chain f,
0 # Development ,_
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Resources - Academic

Academic [ [\ (W Poole College of Management
* UNC-Wilmington Supply Chain Resource Cooperative

NC State University

Appalachian State AppalaChlan @
North Carolina A&T STATE UNIVERSITY

East Carolina

North Carolina
* UNC-Charlotte Aot Univeror rf —
| ° UNC-Pembroke UNC CHARLOTTE UNCW
: e NC I\(/Vesle;/an UNC
; * Wake Tec NORTH CAROLINA
* Central Piedmont "" PEMBROKE w SLEY

OLLEGE
 And more...

o |
WAKE || TECH 12/ CENTRAL PIEDMONT i

COMMUNITY COLLEGE

DO
=
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Resources — Professional Organizations

Professional Organizations Exm

* APICS + Supply Chain Council = SUPPLY CHAIN MANAGEMENT
1 Assoc. for Supply Chain

Management / \
.

» CSCMP: Council for Supply Chain CSCMP et bttt

Management Professionals

P © :
* ISM: Institute for Supply - ISM :
LJ

Ma nagement INSTITUTE FOR SUPPLY MANAGEMENT

|« MHI: Material Handling Institute -

) ( MHI
A THE INODISTRY THAT MAKES SUPPLY CHATNS WICR KT

*Each have active Chapters in NC; MHI headquarters in Charlotte 19

LV U WL W W




ncdot.gov Freight & Logistics

:
4 :
4

Resources — Workforce Development

Q’ North Carolina E
NCME Manufacturing Extension Partnership |

Workforce
Development . NORTH CAROLINA ASSOCIATION OF
* NC MEP / NC State IES WO rkfo Yce
| « NC Works development boards ,
| * North Carolina
Manufacturing Institute ncman lTjt | l I 9 @

* Mechatronics
ZANN

* Robotics 1§rCENTRAL PIEDMONT ‘

COMMUNITY COLLEGE

MECHATRONICS ENGINEERING TECHNOLOGY

WAYNE

COMMUNITY COLLEGE

WAKE || TECH
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i Resources - Publications

Publications
* MH+L

* Logistics Management

Modern Materials

IRABLE
WAREHOUSING
TY, o rmearvay

: Handling g T
K MATERIALS HANDLING —
j * Supply + Demand Chain dizsséiogga::d

: Executive

Supply Chain Brain
SCM Review

JOC

Gartner

AJOT

Freightwaves

fransport opics i FREIGHT WAVES

g
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eCommerce Revolution & Change Agents in the
Supply Chain

-
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Supply Chain Context

at s
— ) — TOX — %l € > > <€
> " ? i T e XY i
A——— € <€ Information Goods Money
Supplier Procurement Production Distribution Dealer Customer
[ ]
CUSTOMER
WESTCOAST ™. EAST COAST
~._ Direct to Store A
DOMESTIC VENDORS \\R eceipts / DOMESTIC VENDORS
[ 3 \\\ A
\ Y |
ASIAN VENDORS, ‘6?:1:‘:; %’:&ﬂ'r:‘i’ef“o':&a: Vendor Dropship Purchase
BROgEI:_‘_Sr. :SSNTS. RTV, Shiﬁmen t Confirmations Orders, Customer Orders, RTV
N \ STORE %ﬂ]"
/a A
\ / J ::"Sflers yd OUTBOUND
‘* ¥ eceipts ¥ e CONSOLIDATION &
" Order ZONE SKIPPING
T—— -
Receipts Shipments
“~_ASNs
TRANSPORT, CUSTOMS Warehouse to Warchouse
WEST COAST WAREHOUSE EAST COAST WAREHOUSE
Receipts : A Order \\\\ ‘ A Receipts
ASNs \‘ | \ Shipments A ‘I | ASNs
| | \ | |
| | \ | |
| \
mll B ||
. L\ |
|
| | \ CUSTOMER Order | [
| | \ | |
INBOUND | / Shipments |
CONSOLIDATION l‘ | / \] OCEAN, AIR, LAND
/ TRANSPORT, CUSTOMS
Order | | / Returns Through | '
Shipments | | Returns \ / Consolidators ||
| \ / |
| \ L4 ] EUROPEAN VENDORS,
VENDORS . v | v | BROKERS, AGENTS,
Dropship ® — NP CUSTOMS
Customer Orders ~a l&
)
CUSTOMER CUSTOMERS

Source: F. Curtis Barry + Co.
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Real-time

-
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1
Real-time

Logistics Services \

Targeted
Promotions S

Drive-through
Warehouse

Dynamic Fulfillment Q

<R

E
=,

Omni-channel
Warehouse

Source: DHL

> Proactive Network
@ Cost-saving/Capacity Alerts
\
\
\ Digitized Stores
\
\
'
|
' Customer
I~ o Recognition
/ ~
/
’
’
-

Microwarehouse
next to Store

Seam\ess_ Inventor
Visibility y

Product
Information

On-the-go

Promotion
\
\ ¢
\ Virtual Advice Dash
\ @ @ Expert Buttons
[ =

— ‘¥ b
ol il -
\ Warehouse as a

\ Showroom

',“' [ Y
OO ks -.

Goods

Af’“(ipatory Log\S('\(S

in Transit ~

Instore
Navigation
Robots

Social
Media

Delivery to
Car trunk

Freight & Logistics

Same Day/ -
1 hour Delivery

’
/
Demand !
Shaping/
Optimized ‘

Delivery |

P
e
\
Expanded Home
w
(1]
o
=
-
m
FARY]
Swn
<N
n C
o w
-
9 Health
I~} Check
(]
-

Installation

Upselling

Maintenance

</

Delivery
by Drone

Customiza

during Transit

The future (now) is omnichannel.

Return

2 Flexible Delivery
. Options
\

\
\
\
\
Seamless
Returns

!
!
/

/
‘ Change Delivery

-, Options

Pick up in store/
ship from store

n®
Gl 0

Last Mile Delivery Q

Crowd sourced Delivery
on Demand

e

Parcel
o
—

24
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| Growth in eCommerce |
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Year-over-year growth of e-commerce as share of total retail sales, percentage points 1
: D020 — 4
: 4
A E
1 4
‘ 4.5x }
4
: 4
.‘ 4
K
¢ .
, 4.7%
A y
7 201619 average —
A
= *
] 4
‘ United Kingdom China United States Spain 4
2 E-commerce "\ b
: sales as % of total — *24.-\' Q?\ 20 9 "
: retail sales, 2020 4
4
: 1
: 2020 2 3)( 1
: 2.1x :
A 2.0x 1.8x ;
2015-19 average H n H n 4
] Germany India France Japan
E E-commerce Y w = - :
sales as % of total 14 7 9 10 1
4 retail sales, 2020 4
K -
2 Source: Retailing by Evromaonitor Intarnational, 2021, McKinsay Global Institute analysis E
.
2 Sources: McKinsey The future of work after COVID-19, February 18, 2021. 25 1
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| Change Agents: Technology + Innovation

* Since 2012 more than 40
states (and D.C.) have

: introduced, or enacted
legislation related to ACVs

* Executive orders also drive
some states’ policy

.
-

https://www.ncsl.org/research/transportation/autonomous-vehicles-self-driving-vehicles-enacted-legislation.aspx 26
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https://www.ncsl.org/research/transportation/autonomous-vehicles-self-driving-vehicles-enacted-legislation.aspx
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Change Agents: Technology + Climate Change

Electrification + battery
technology improvements
Green energy: wind-power,
on shore and off-shore
Policy driven: EO80, 218
Market driven: $SS

Das Neue Universum 83, Klaus Burgle (1966)
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Change Agents: Shifting Market Dynamics

Working pattern changes accelerated
by COVID

Workforce challenges in
manufacturing,
trucking/transportation
Increasing supply chain visibility
through 10T, blockchain

Manufacturing 4.0 + automation

Supply chain, IP cybersecurity
concerns
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Buzzwords, Part 2: Maritime Edition

e
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Bill of Lading
*  Waybill

* Consignee

» Beneficial Cargo Owner (BCO)
* Ocean Carriers

* Integrators (FedEx, UPS)

* Freight Forwarder

e Customs Broker

* |ncoterms

* Cross Docking + Transloading
Bonded Warehouse

Freight & Logistics

Buzzwords, Part 2: Maritime Edition

/ “. !d' .'.,
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Buzzwords, Part 2: Maritime Edition

* Bill of Lading e AERERR . §

ey Trmwers o Not Negotiatie
4 Air Waybill

msty ETIHAD AIRWAYS
- NEW AIRPORT ROAD
ABU DHABI, 35566, UNITED ARAB EMIRATES

L3 4
[ ] Carvaers e and M T T G500 Sscibed i AT SCoRpied I Srpa 5o0d i 373 CongTo S 35
netes) ot camiage SUBJECT TO THE CONDITIGNS OF CONTRACT ON THE REVERSE HEREOF ALL E
'GOCOS MAY BE CARRED BY ANY OTHER MEANS INCLUDING ROAD OR ANY OTHER CARRER
& : FPER. D
s (GREES THAT THE SHIPMENT MA' IED VIA INTERMEDIATE STORPING
PERS ATTENTION 18
CE CONCERNING CARRIE n e sch
angne »

INTERNATIONAL CARGO EXPRESS PTY LIMITED
clo Alr Menzies Intematonal

TE +61738681777

R o KA R T T o
A L]
: . CO l l S I g | I ‘ ‘ D-68220 MANNHEIM / GERMANY 44 SBY ++
4 234 Ta l .
y FRANKFURT AM MAIN

o e

EY

.+ Beneficial Cargo Owner (BCO ey e ,

Handiing Information

A
4 X
o - v I r_‘itr.’." Wa = o -
1 [ J 460.0K| Q 460.0) 275 1265.00| [Consolidation as per attached fist i
DIMS 315x135x26 CM x 1
: VoL 1.1 M3
K
r
K
K
E ,
: ° Integrators (FedEx UPS) : :
: )
- 4
1 | 4600 1265.01
K Pep oo G Cas ore G
4 . e
FfEIglIt Forwarder ,
4 5 Y T e e e TS
4 £ e s st Ganarioes oot Reguianone R mmete ;
1 T G e G, AS AGENT OF THE SHIPPER ¥
) NVOCC | o
[ ] S o S i
2 Tl Froes Vo Cater
1265.00 d - AS AGENT OF THE CARRIER: ETIHAD AIR)|
=  — et 2 05.50p 19 MANNHEIM ANNETTE UTTER 4
Eamcutnd on (dam) (el Sagrentrm of Iswsng G v or 42 Agaet 4
- - G ae T =
g

Email Copy

|
Customs Broker :

SR
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Buzzwords, Part 2: Maritime Edition ;
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; * Bonded warehouse

* Cross-docking

j * Transload

Illustration: EDI Academy; Photo: Crane Logisitcs

R L . O,
o
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Know Your Mode Redux: Maritime

Kinds of Maritime
Shipping
* Containerized
* Bulk, break-bulk
* Tanker
* Barge (bulk,
container)
* RoRo
e Out-of-gauge;
project cargo

Photo Sources: JOC; Freightwaves; Shippipedia

O NN -




ncdot.gov Freight & Logistics

Maritime

i e N

Port of Wilmington | '

—

.+ Container, bulk, breakbulk services

* 6 Post-Panamax cranes

TR T

* On-dock rail connecting to CSX network
* 5,000+ container gate moves per week
~* 320,000+ TEU annual throughput

* 4 million+ tons of general cargo annually

: 1,000 ship calls per year

* Highest productivity on US East Coast

* FY20 container volume up 4% over FY19

B S

* FY20 refrigerated container record: : R A =
25,600 TE U, up 13% YOY The Port of Wilmington on the Cape Fear River

-
T

-

Photo: NC Ports )
35
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Maritime

R -

Port of Morehead City

* Bulk, breakbulk services

* 1M sq. ft. of covered storage
* Rail access to Norfolk Southern
network

; * RoRo access on terminal

* Heavy-duty gantry crane

 Rail + conveyor to shiploader for bulk

|+ 9berths, over 5,300 ft. wharf frontage

* $3.8B worth of goods move through
annual Iy The Port of Morehead City

Photo: NC Ports
36
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Dana A. Magliola

NC Logistics + Freight Program Manager

NCDOT Rail Division

919.707.0909 office
damagliola@ncdot.gov
supplychain@ncdot.gov
Tw: @danamagliola

1 South Wilmington Street
1554 Mail Service Center
Raleigh, NC 27699-1554

Homepage:
bit.ly/NCDOTsupplychain

NCDOT Connect Resources:
bit.ly/FreightConnectNC
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STRATEGIC
PLAN

NORTH CAROLINA PORTS'

NC Ports Strategic Plan
2021

NORTH CAROLINA PORTS
2018 ECONOMIC CONTRIBUTION STUDY

_-I

NC Ports Economic Impact
Study 2018

NORTH CAROLINA
COMPREHENSIVE STATE RAIL PLAN
Nor Depariment of Transportation

NCDOT State Rail Plan
Expected 2021

< DIVISION OF AVIATION

NORTH CAROLINA

THE STATE OF AVIATION

. WHAT AVIATION MEANS
TO OUR ECONOMY

NCDOT State of Aviation
2021

Freight & Logistics

Resources

NORTH CAROLINA'S

Supply Chain

BEEE uo-ut :#nm-n- TINCL RV CA |
P e L T

NC Supply Chain Economic
Impact Study 2016

38
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