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Our Global Personal and Professional

Fa INDUSTRIAL Development Series for IISE Members
WY & SYSTEMS and Customers......

THEMES:

* Enterprise Transformation and OpEx

0 * Operational Analytics

: : *  Cultures to support Perf Excellence

* Integration of People, Strategy, Process and
Technology

* Integrated LeanSigma

* Industry, Service, Healthcare 4.0

* Personal and Professional Learning and
Development

* Change Leadership and Management
* Navigating through Turbulent (VUCA) times

Supply Chain and Logistics Optionality




Performance Excellence

Supply Chain 4.0 Related

Benchmarking «  Risk Management and Resilience
Industry: Engineering Strategies for Supply Chains
How to Engineer Performance

Excellence . Business Continuity Strategies and Tactics

_ _ _ _ in Periods of Major Disruption
Pioneering and Engineering a New
World . Smart Supply Chains and Industry 4.0

Restarting the Economy:
Guidance on the Backside of the
Disruption

Rapid (AGILE) Deployment and
Execution of Integrated Systems
Engineering Principles and
Methods in Times of Major

Disruption

Creating Cultures that Support Full
Potential Performance/Operational

Excellence
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https://www.lise.org/details.aspx?1d=4672




INDUSTRIAL ]
& SYSTEMS from Recent Global IISE Webinars

ENGINEERS

Owsmuw This Webinar is a Natural Evolution

Benchmarking Industry: How to Engineer Performance Excellence

Pioneering and Engineering a New World

Creating Cultures that Support Full Potential Performance/Operational
Excellence

» Risk Management and Resilience Engineering Strategies for Supply Chains
* Business Continuity Strategies and Tactics in Periods of Major Disruption

« Smart Supply Chains and Industry 4.0

» Restarting the Economy: Guidance on the Backside of the Disruption

* Rapid (AGILE) Deployment and Execution of Integrated Systems Engineering
Principles and Methods in Times of Major Disruption

https://www.iise.org/detalls.aspx?id=46729&



https://www.iise.org/details.aspx?id=46729

@i Housekeeping

ENGINEERS

A webinar recording will be edited and made available on
the IISE Website within a week.

The Presentation will also be available on the IISE website
and shared in the thank you e-mail the day after the
webinar to those who attended.

Questions? Scott willreview them asthey come in and
integrate into the dialogue as appropriate and time
permits

3 Mz ©

.Z@

Follow up questions are welcomed and contact

information is provided at the end of the presentation.

ZAB\. 'NSTITUTE OF

AEEu INDUSTRIAL ‘

S o e vaee e AN, the Recording and Presentation pdf will be available
onl | SnelBite for ISEmembers shortly after the

https://www.iise.org/det  webinar datefi Training/Webinars/Performance
ails.aspx?id=46729 Excellence.

EE__O Certificates of attendance are mailed 1 day after the
A webinar is completed

Membership Has Privileges!!
S
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SC4.0 represents huge

INDUSTRIAL
& SYSTEMS

opportunity for ISE’s

AN
AERR INDUSTRIAL
IISE Body of Knowledge WEEP & SYSTEMS

NP” ENGINEERS

{ Mathematics / \ Hatistics \
| Operstions Research |
-
Hurman Factors
Emginesring

Operations
Research &
Analysis

Manufacturing
Nt
Al
6.
Ergonomics & Operations 8. . .
Peychology Human Engineering & Supply Chain Engineering

Factors Management Management Management

Ecomamics

l\ Organizational Behavior

11, 12:

Information Design & . 14. .
Engineering Manufacturing System Design &
Engineering Engineering

How does the ISE Body of Knowledge and Skills translate to the unmet and unfulfilled
needs of Small and Medium Sized Enterprises? Let’s explore that....
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Georgia @ Physical
Tech Internet

. Center

Stewart School of Industrial
& Systems Engineering

The Physical Internet
Enabling the Supply Chain 4.0 Era

Georgia

Tech ligsy ' Professor Benoit Montreuil
CREATING THE NEXT /4

L

CocaCola Chair in Material Handling and Distribution
Physical Internet Center

Supply Chain & Logistics Institute

H. Milton Stewart School of Industrial & Systems Engineering
Georgia Institute of Technology

Industrial & Systems Engineering Council

Supply Chain 4.0: Innovative Concepts and Methods Driving Transforma
Panel, 2021/01/18




Worldwide Grand Challenge Driving Toward Next-Generation
Supply Chains, Logistics & Transportation

To improve by an order of magnitude
the economical, environmental and societal
capability, efficiency, resilience, and sustainability
of fulfilling humanity’s needs for physical object services

Reduction of

. Improved
Induced cost reduction Greenhouse gas emissions QualrthV of life
Price reduction Energy consumption .
. . c .. ; ) Goods accessibility
Disruption & crisis risk reduction Waste, Pollution .
. . ) ! Faster more precise
Business opportunity Traffic & Congestion delivery
Economic development Impact of disasters & climate . _—
. Novel service capabilities
opportunity change

Persistence to pandemics
COVID-19 Pandemic is providing a vibrant worldwide illustration of this challenge!
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Internet Metaphor Inspiring, Guiding, and Steering
Toward Supply Chains & Logistics Meeting the Grand Challenge
Building a Physical Internet dealing with material objects (goods, food, etc.)

Learning from, yet not mimicking, the Digital Internet dealing with informational
objects

Physical Internet Manifesto

would also take to land, simplifying the often chaotic Ilﬁ"
of delivery (opposite).

Transforming the way physical objects
oved, stored, realized, ied and used,
arem (aaNaml, Suppl ;ﬁ%ﬂmm ‘ﬂﬂm Mo, (o oy

aiming towards greater efficiency and sustainability ||mu,

Professor Benoit Montreuil
Canada Research Chairin Enterprise Engineering

Intemnlvefsaty Center
on Enterprise Networks, Logistics and Transportation
Laval University, Québec, Canada

Version 1.0.1: 200901 Version 1.11.1: 2012-11-19

The information highway gets physical

The Physical Internet would move goods the way its namesake moves data

The physical internet

A survey of logistics | June 17th 2006

Ph S|ca| Internet
T y

Science Magazine
Montreuil B. (2009-2012). Physical Internet Manifesto: Globally Transforming the wa
physmal objects are handled, moved, stored, reallzed supplled and used June 6, 2014

vel

s 1.1 to 1.11, www.physicalinternetinitiative.o

Montreuil B. (2011). Towards a Physical Internet: Meeting the Global Logistics
Sustalnablllty Grand Challend®gistics Research, Vol. 3, No. 2-3, p. 71-87

Rethinking the Global Supply Chain
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http://www.physicalinternetinitiative.org/

Physical Internet (PI, p)

Hyperconnected global logistics system
enabling seamless open asset sharing and flow consolidation
through standardized encapsulation, modularization, protocols and interfaces

to improve the capability, efficiency and sustainability
of serving humanity’s demand for physical objects

Hyperconnected:
Components and actors intensely
interconnected on multiple layers,

ultimately anytime, anywhere

Interconnectivity layers:
digital, physical, operational,
business, legal and personal

Definition by B. Montreu il, International Physical Internet Conference, Keynote Presentation, July 2015;

ceersia | enysicat meemmetSenter /Y CREATING THE NEXT*
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Toward Hyperconnected E-Commerce & Omnichannel Supply

Chains
Open Asset Sharing & Flow Consolidation Essential to Sustainably Meet Expectations

Distribution

Parts . o g 4
Factory/ Supplier 4 Y Center
Ship-From-Sore-to-Home (SF2H)
Product (@) ) Point-of-Sale
Sore (Of , Ship-From-Sore-to-Me (SF2M)
Pick-at-Sore (P@S)

Factory/ Supplier

A
Mixing i
Genter ?_> Drive ol Pick-at-Drive (P@D)

\ 4
Fulfillment
li > Center QE Q
Pick-at-Locker (P@L)

T l > Locker
KL Ship-to-Me (2M)
S

D)
N4

Materials
Factory/ Supplier

O\
Lo 4

[

Al Ship-to-Home (§H)

Production capabilities (S2)
Plant: Gore manufacturing & assembly O X 2 . o
Complex packaging, personalizing & 3D printing DC& FC: Pro packaging, personalizing & 3D printing

() Drive & Sore: Smple-Pro 3D printing

. MC Gomplex packaging, personalizing & 3D printing
O Home: Consumer manual assembly or 3D printing

® Qrossdocking Hubs, depicted conceptually, not meaning that visiting them is mandatory

Even though a single instance of each type of facility/ entity is drawn, a networked combination of them may engaged in producing and flowing an order

All lines are bilateral to emphasize the flow of purchased and returned goods
All linesindicate a flow that may be instantiated using multiple modes and being crossdocked/ transshipped through multiple hubs

Expected Convenient and Reliable Delivery or Pickup with Minutes, Hours,
maybe a few Days
With Minimal Stock Smartly Flowed and Deployed Between Suppliers and
Customers

Montreuil B. (2017). Omnichannel Business-Consumer Logistics and Supply Chains: Towards Hyperconnected Networks and, Pemgitiesin Material Handling Research Vol. 14, Ed. K. Ellis et al.,

MHI, Charlotte, NC, USA.

s s | s s e

i ;
Georgia | ppysical Internet/ Center
TeCh ‘J Supply Chain & Logistis Institute
- SUPPLY CHAIN 4.0 PANEL B. MONTREUIL, The Physical Internet : Enabling the Supply Chain 4.0 Era

CMO Innovation, 2015-09-02, http://www.enterpriseinnovation.net/sponsor-article/art-and-science-omni-channel-retailing http://www.wilsonperumal.com/blog/can-97-of-retailers-be-wrong-about-



Physical Internet Building Blocks

Certified Open Logistics Service Providers

Smart Data-Driven Al, Analytics, Optimization & Simulation

met
S aosies

physical i .
. m e — Open Logistics Decisional & Transactional Platforms
lﬁ‘f j -

Global Logistics Monitoring System

Certified Open Logistics Facilities and Ways

B. Montreuil & C. Thivierge, 2011

Standard Logistics Protocols

Enabling Efficient, Sustainable, Smart, Agile, Containerized Logistics Equipment and Technology

Adaptable, Scalable, Resilient,
Hyperconnected Supply Chains Unified Set of Standard Modular Logistics Containers

cearsia enysical mtemet Senter /) CREATING THE NEXT*
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Hyperconnected Digital Logistics Infrastructure

Towards Cloud-Based Digital Supply Chain Interconnectivity Platforms

Seamless, Trustworthy, Ubiquitous Monitoring, Traceability & Transactions

[ -4 i
N [ ] -
— \ - | \*s
1] r” | S @ | meemesw >
: . @) — Pl | “.. .
- e ~o Information flow
i ~
_ @ - (‘) ............ .‘, —_—
i L A
) . VXN v ¢ N
Z { ‘. \ v RN ¢ \
| /l \\ 7 N ll \
: S
7 ~ - s el S
" 4 ~ “ -~ Y
’ ’ A\ 7 S ~
S T ]l ¢ ¥ i, O

Physical flow

Example:
https://convoy.com/

Simple Links Internet-of-Things BlockChain Marketplace + Platforms
Exploitation of industry-wide Widespread exploitation Exploitation of emerging Match, orchestrate & optimize
supply chain monitoring concepts of smart connected devices, distributed ledger technology supply & demand for
from Consumer Forum Group and of sensor-actuator networks  for SC trust insuring platform  fast, seamless & fair contracts

Tranparency , tracking , traceability , smart contracts and distributed routing

cegesia emysicat memmetiSemer /Y cREATING THE NEXT*
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Hyperconnected Distribution & Fulfillment: Current Large-Scale
Models

Dynamically deploying products for rapid on-demand fulfillment
Exploiting Physical Internet principles, Beyond client dedicated facilities and services

Amazon.com
105 fulfillment centers in the USA,
70 others across the world
15B$in FCinvestment

ES3: Leading Toward Hyperconnected Distribution
utacturer A

oo & s

FLEXE connects you to a
: Product promotions N 2]
warehouse capacity Whe“_’ Lead time var Tokility ol Phase 1: Amazon stock only
where, and how you need it. m K/ @  Phase 2: Open to vendors
for their stock sold on
= - ‘ Amazon

Phase 3: Open to any vendor

Shared Distribution Centers On-Demand Storage Marketplaces Fulfillment Web Services
Americold, ES3.com FLEXE.com Darkstore, Fulfillment-By-Amazon
Openly shared manual or automated DC On-Demand Warehousing First Open Large-Scale Asset-Based
Multi-manufacturer: full load inbound Asset-free platform Storage and Fulfillment Service Provider
Multi-retailer full load outbound Multi-warehouse, Multi-User Asset-Intensive: US fulfillment center network
Enables Direct-to-store AirBnB-like shared economy model Open to any vendor, selling or not on Amazon
Medium-to-Long-Term Commitment Pay-per-Use Inspired by Amazon’s huge success in cloud storage

From 1 center to 100+ DC network

Gegrala  enysicat mernet Canter /Y CREATING THE NEXT
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Hyperconnected Supply Chains
Supporting Live, Multi-Party, Multi-Agent Protocols, Predictions &
Decisions

lllustration in the parcel logistics industry

Network
Design
Vehicle o Yes
iﬁ e Offer
containerg I |
— gontaine | | . Parcel
5 Tans Containerized Routing
¢ rcsontaine |:| COnSO“da“OI"I

carriers

Enabled by Analytics, Al, Data Science, Digital Twins, Heuristics, Machine Learning, Optimization, Simulation

cegrsia \emysical memetConter /Y CREATING THE NEXT*
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Enabling Logistics Service Providers to Thrive in
Hyperconnectivity
Through Data-Driven, Analytics-Based Capacity Management

- Plan, Bvaluate, and Decide on Model
Prescri pt ve A Qustomer and contracting opportunities
A Assignment of customers to facilities in network Based
A How, throughput and capacity of facilitiesin network max capacity MW max capaity
Predicti Forecast, Predict, and Assess Future d
edictive A Market and customer needs for 3PL services < /p A A AAD
A Sorage, inbound and outbound flow activity o W M
A Throughput capacity and storage usage -%
- Monitor, Analyze, Synthesize, and Diagnose Past and Qurrent E B At W DY NP ) SN AN AA S, wanen B
Descriptive é Market and customer activities and contracts Data m g 3 Customek A
Sorage, inbound and outbound flow activity a Customer A L Customer A+B
A Throughput capacity and storage usage Driven == Customer A+B == Customer A+B+D
Outcome Criented Activities Foundations | | I— CustOFer A+B+C | | -1 Custome[ A+B+D+E
now Time now Time
Warehouse level —
N > Model training,
Inventory tuning and
Activity Qustomer level selection . ,
) Inventory Pre- max capacity max capadity
L ) A
- Adtivity processing N AWAAA,
(incl. item data)
Item @ h
e ¥ S
_ ° WV WV /..Mw
R §
Tained Model "
s, WV v el s M A
AWl ~ . —— Customer D+E SN Voo il e Customer C
Qustomer Modelled —~—A AR, CUstomer DI ELE ~—— Customer C+F
Forecast | Forecast ow Time ow Tme
Inputs i Before Reshuffling After Reshuffling
1
]
Outputs | i__._Ensemble method to generate
Training strengthened predictions
-

Boerger J. & B. Montreuil (2020). Data-driven analytics-based capacity management for hyperconnected third-party logistics providers,
Proceedings of IPIC 2020 International Physical Internet Conference, Shenzhen, China.

cesrain enysicat mmeretCenter /] CREATING THE NEXT*
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Automated Logistics Hubs and
Warehousing Centers

» Develop Facility Concepts, Leveraging Leading-Edge Paradigms, Smart Technologies, Automation & Robotization
Develop Facilities Design Methodologies and Optimization Models

+ Develop Large-Scale Agent-Oriented Discrete-Events Simulation and Emulation Capabilities, Toward Digital Twins

+ Develop Alternative Multi-Agent Decision Architectures, Decision Optimization, Heuristic, Protocols for each Agent

* Perform Rigorous Experimental Assessments of alternative Facility Concepts, Designs, and Decision Architectures

Exit Robot Entry
Second Option -
i ‘ g .. S ) s— |
i 1 - s =
ey =2 [ | = e = A 1 A — |
it | ! -
=== : B _g t BRI E3E - Robot Entry 1
g & el e L sh |
- ! ) 1 ] p uffle Entry [l
& 4+ & - e e Shutoshu [l
s & Ma | 8] Mg | g4 omBE
8 8 ~§ @ B B Exit 5]

Physical Internet Center, Georgia Tech: Hyperconnected Logistics Hub,
Work-In-Progress Research:, 2021: Bao W., Babalou S., Barenji A., Buckley S., N. Grover, Hamon H.,, L. McGinnis, B. Montreuil
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Pl-Induced Hyperconnected Supply Chain & Logistics
Infrastructure

Hyperconnected
Supply Chain Infrastructure

Hyperconnected Logistics
Infrastructure

Smart Grid, Fuel & Charging Distribution  Roads, Ports, Airways, Railways, Digital Internet, Internebf-
X Things
Autonomous Mobility

Gegeala | emysicat meenatSener /Y CREATING THE NEXT*
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European Roadmap to Fully Mature
Physical Internet

PHYSICAL INTERNET

Silos within silos Congaryantemal Vertical inter- Horizontal inter- COfnpleFe #
network connec- functionality and
(separated L . network network -
subnetworks) tivity (Physical connectivity connectivity connection
Intranets) capabili

System Level Functionali

—— U\ Sectorial, regional, |
-, | .1 seamless vertical
Alliances

integration

Multimodal, multi-
tier vertical
_|integration

Everyone can
access the Pl

| multiregional (H+V) |
integration

Accessand Adop

Scattered and
unbalanced terms,
~| rules, standards and |-
regulations

Governance
processes and
bod(ies) for open
global PI network

Asset-sharing and
competition rules in
horizontally
| integrated networks

{ Harmonized terms
and rules for
vertically integrated
intermodal networks

Regulations and
governance for
existing asset-

sharing platforms | .

o

Governance Ll - i
| Rise of booking e Operational Multiple shipment Sense arf(? (espond Fullyautonom?us
latforms synchromodality join/split capabilities for Pl network services

P network flows and operations

PI Network Services

L.

Automated node
service request and
response

Non-standardized Hub service offering
| transshipment hubs |.{ PI-like (1/0)

Nodes interconnect
across networks

Autonomous Pl
node services

PINodes

Alliance for

| : C | Logistics Innovation
H hrough 1f il
2015-2020 2020-2025  2025-2030 a | e . acretlce

https://www.pi.events/IPIC2019/sites/default/files/190705_Alice%20workshop%2010%20July%20P1%20Roadmap%20background%20document.pdf

cesrain enysicat meretCenter /] CREATING THE NEXT*
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Physical Internet Journey Leadership Grows in China and Japan

WHRCOAA B | WHEBYOAR |

IPIC 2020

Physical Internet
Symposium 2021

~Japan-USA-Europe Tripolar Summit~

TTH INTERNATIONAL PHYSICAL INTERNET CONFERENCE
HYPERCONNECTING THE WORLD WITH PHYSICAL INTERNET

2021.1.2
18:00-21:00 (T

4:00-7:00 (Atl
10:00-13:00 (Paris Time)

i X A
Towards a smart hyperconnected era of efficient and sustainable logistics, supply chains and transportation

IPIC 2020 - 7th International Physical Interet Conference
18th-20th November, 2020 | Shenzhen University, Shenzhen, CHINA

YRNSERR.
SSSSeeaa.
IS SRS
.,

Welcome to IPIC 2020 | 7th International Physical Internet Conference

Physical
Internet
Center

Georgia
Yozh

The Physical Internet:
Shaping a Global Hyperconnected
Logistics Infrastructure

The Physical Internet:
Origin, Progress, and Projection

Georgia Georgia
Techl| Techl
CREATING THE NEXT Professor Benoit Montreuil CHEEATING THewen Professor Benoit Montreuil

THIR

QUL

Coca-Cola Chair in Material Handling and Distribution
Physical Internet Center

Supply Chain & Logistics Institute

H. Milton Stewart School of Industrial & Systems Engineering
Georgia Institute of Technology

Coca-Cola Chair in Material Handling and Distribution
Physical Internet Center

Supply Chain & Logistics Institute

H. Milton Stewart School of Industrial & Systems Engineering
Georgia Institute of Technology

Physical Internet Symposium 2021, Tokyo, Japan
2021/01/21

IPIC 2020, International Physical Internet Conference, Shenzhen, China
2020/11/18

Keynote videos available online

cegesia emysicat memmetiSemer /Y cREATING THE NEXT*
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Towards Enabling/Exploiting the Physical Internet : Impact
Synopsis
Efficiency, Sustainability, Capabilities and Competitiveness

Enables competitiveness improvement
of smart hyperconnected businesses, industries and territories

Exploiting and/or enabling PI

~
)

Enables order-of-magnitude capability improvement
of businesses, industries and territories

\_ Ex: omnichannel, responsiveness, synchromodality, agility, scalability, trustability

4 N
Enables across-the-board order-of-magnitude Improvement of

economic, environmental & societal efficiency, resilience & sustainability

)

Improving the playing field across territories, industries and businesses worldwide

o

Gegria Physical nternet Center /WWWWWW/WWWWWWWWWW CREATING THE NEXT*
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Thanks!

Questions, comments, feedback,
suggestions
are most welcome

Professor Benoit Montreuil

Coca-Cola Chair in Material Handling and Distribution
Director, Supply Chain & Logistics Institute
Director, Physical Internet Center
H. Milton Stewart School of Industrial and Systems Engineering
Georgia Institute of Technology
Atlanta, Ga, U.S.A.

Benoit.Montreuil@isye.gatech.edu

Geqeth &WIM¢WWWWWWWWWWWWWWWWW CREATING THE NEXT*
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West Virginia University
Benjamin M. Statler College of Engineering and Mineral Resources
Department of Industrial and Management Systems Engineering

Resilient Digital Supply Networks

Transform your SC with disruptive technologies & reimagined processes

lISE webinar, Supply Chain 4.0

January 25, 2021

Dr. Thorsten Wuest
thwuest@mail.wvu.edu

Morgantown, WV

wv-Welergim;lUmversity@



VWesthginiaUniversigz.
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Dr. Thorsten Wuest
thwuest@mail.wvu.edu
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COVID-19 exposed fragile global Supply Chains

A/

<&

. rfé& 3 5%'? *ébf & ) 5
& f ﬁb wﬁ \s*\’ﬁ A &é&‘bﬁq&@f f f o*"f
mm’» ...and reinforced
I : =
o : 3 | the call for more

Phaormaceuticals manufacturing 5 no
S— L & & b 8 8 : resiliencyacross
e : - the board!

4 4 4 :

Housshold paper products monufocturing

Dr. Thorsten Wuest
Source: Weuest, T., Kusiak, A., Dai, T., & Tayur, S. (2020). Impact of COVID-19: The Case for Al- h il d
Inspired Digital Transformation. INFORMS ORMS, 47(3). DOI: 10.1287/orms.2020.03.16 thwuest@mail.wvu.edu

WestVirginiaUniversity



Companies and Supply Chains need to evolve
and embrace the digital transformation

Dr. Thorsten Wuest
thwuest@mail.wvu.edu

wv-WestVKgirmUniversit)L



Agenda

Introduction
From SCM to DSN
Resilient Digital Supply Networks

Key capabilities & playbook

Sy Yoy

Reflections

Dr. Thorsten Wuest
thwuest@mail.wvu.edu

wv-West\/lrgirmUmversit)g



Dr. Thorsten Wuest

e Director of Smart Manufacturing Lab at
West Virginia University

e J. Wayne & Kathy Richards Faculty Fellow

* One of SME’s 20 most influential professors
in Smart Manufacturing (2020)

* WVU Statler Outstanding Teacher of the
Year 2019

* Research funded by industry, DOE, NIST, etc.

» Research focu#l/ML in Manufacturing,
Smart Manufacturing / Industry 4.0, Hybrid
Analytics, PLM, Product Service Systems

www.thorstenwuest.com

wleGStVKgiIﬁaUDivefSit)L

Dr. Thorsten Wuest
thwuest@mail.wvu.edu
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COMPETITIVE
TECHNOLOGY AND
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3 [ % i soN BERNARDES
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. RAA':;EL CALDERD | THORSTEN ¥
porowerd B e Lo

i A Mmportant and timely subjectthat mostcompaniesare
grapplingwi t h! o
YOSSI SHEFFI, Director, MIT Center for Transportation & Logistics, MIT

i € ] excellentsourceto understandboth the components
and overarchingframeworkfor the digital transformationof
theextendecenterprise With COVID-19 driving the future of
resilient supply chain design and execution, this book

providespractical guidanceo
STEPHAN BILLER, PhD, VP Watson loT & Chief Innovation Officer, IBM

i T h@VID-19 pandemicshows us that in times of
increasing complexity and speed, we depend on
transparencyfast reaction, or evenpredictionto reduce
the vulnerability of our entirely globalizedsupplychains
[é ] This bookprovideshelpful insights,explainingmore

technicaldetailsin a digestiblemannero
STEFAN WASKOW, Partner, Volkswagen Consulting

A E X c itimesalgad the digital transformation will
unlock new opportunitiesand henceneedsto be the key
strategic topic for organizations A fascinatingread for
executivesvho intend to drive the digital journey using

theemergingechnologie®
DIANA VOLKS, Head of Supply Chain Management, Bayer

www.digitalsupplynetwork.com

WestVirginiaUniversity
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The traditional view on SCM

Supply Chain Management (SCM) Process

O-®-=0

Develop Plan Source Make Deliver Return

Supply Chain Management (SCM) Flow

Material >
‘ Information ‘ Information Information
Supplier Plant Distribution Center Customer
< Money
Dr. Thorsten Wuest
Source: Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill thwuest@mail.wvu.edu

wv-WestVKginiaUniversit)L



From SCM to Digital Supply Networks

Dynamic

Dr. Thorsten Wuest
Source: Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill thwuest@mail.wvu.edu

wv-WestVKginiaUniversit)L



Synchronized

Digital Supply Networks .

Connected
customer

* Transition from sequential SC processes to Dynamic
network structure build around capabilities fulfiiment

* Focused on customer - fulfilling
requirements and demand

 Embraces disruptive digital technologies

* Digital core at the center to connect nodes

* NOT a technology implementation

framework! Digital
development

Smart
factory

e Aims at critically assessing status quo and
developing a strategic vision and
implementation roadmap

Intelligent
supply

Dr. Thorsten Wuest
Source: Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill thwuest@mail.wvu.edu

wv-WelergirmUniversity@



Companies with Digital Core

amazon
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Mitigating SC &

Manuf impact of COVID-19 with Al

Al-based Digital Technologies
. /N A f;;;, .y

Social distancing

Stay at home

Sick workforce

COVID-19 impact

Travel restrictions

Supply intermuptions

€
O

Dr. Thorsten Wuest

Source: Wouest, T., Kusiak, A., Dai, T., & Tayur, S. (2020). Impact of COVID-19: The Case for Al-

wv-WesthginiaUniversigz,

Inspired Digital Transformation. INFORMS ORMS, 47(3). DOI: 10.1287/0rms.2020.03.16 thwuest@mail.wvu.edu



Digital transformation looks different across DSNs

T industry
c
9
® digital supply network
=
G
o company
o
factory

manufacturing system

machine tool
part
Dr. Thorsten Wuest
Source: Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill thwuest@mail.wvu.edu

wleGStVII’giniaUDiVCI'Sit)L



Key DSN capabilities

N

I . & e ;
aa -0 —")

Digital Synchronized Intelligent Smart Dynamic Connected
Development Planning Supply Factory Fulfillment Customer
Optimize Provide Reduce costs Unlock new Boost customer Create seamless
product lifecycle significant through new efficiencies service through customer,
management efficiencies advanced by a more new levels of engagement
with advanced through technologies, connected, speed and from inspiration
digital tactics synchronization models, and agile, and agility to service

capabilities proactive
factory

wv-West\/lrgirmUniversiga

Source:

Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill

Dr. Thorsten Wuest
thwuest@mail.wvu.edu



Business Strategy and Digital Supply Networks

Digital Supply Networks Strategy

How will you design the supply network?
Segmentation by customer, product, geography,
or channel? Partners & competitors?

*F g’?’j:fa_‘" Where will we play? Where will you compete on?
oRjectives Speed? Agility? Service?
* Nonfinancial - Cost? Quality? Innovation?
objectives + Customers
* Products jow will we win? Where do you need to transform your
- Geography supply networks to meet your strategic
« Channels » business objectives?
* Value proposition
to customers How 1 L
- Sources of defensible ow will we canfigure:
advantage
* Profit model(s) « Distinctive
» Partnerships capabilities What priority initiatives?
« Constituent « Enabling ST
engagement organizational i
system = Tactics

How will you deploy and
execute your DSN strategy?

= Investments

« M&A / Partnerships
Business Strategy Choice Cascade « Change Program

Dr. Thorsten Wuest
Source: Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill thwuest@mail.wvu.edu

wv-WelergirmUniversity@



DSN Strategy

A/

WestVirginiaUniversity

Supply network

strategy.

Technology
capability.

&

DSN strategy

J

Source: Sinha, Bernardes, Calderon, & Wuest, (2020). Digital Supply Networks. McGraw-Hill

Dr. Thorsten Wuest
thwuest@mail.wvu.edu



Key messages of today‘s talk

COVID-19 exposed fragile SCs, yet underlying issues precede pandemic
\ I / Reshoring does not solve the issues
\ /
Agility, resiliency, and visibility are key moving forward

Companies with digital core and mindset have advantage
pr— Investing in technology for technology’s sake is doomed to fail
D
w

Align DSN strategic with your business strategy / objectives

This is not optional!

Dr. Thorsten Wuest
thwuest@mail.wvu.edu

wv-WestVKgirﬁaUniversity



Thank You!

... And order our book ;-) Contact:

Thorsten Wuest, Ph.D.
Assistant Professor Smart Manufacturing
J. Wayne and Kathy Richards Faculty Fellow

West Virginia University

Industrial and Management Systems Engineering
347 Engineering Sciences Building

Morgantown, WV 26506-6070, USA

wv-WesthginiaUniversigz.
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| S EANIDO Create Value by Integrating People,

Strategy, Processand Technology
In Supply Chains as they migrate towards 4.0 and beyond

The Q&A focused on these questions:

How do you build migration plans?

what are the keys to going from Good 2 Great with Supply Chain and Logistics?

what are the pragmatic first steps?

how does this represent a great opportunity for ISE’s? What do ISE’s need to get
skillful at to contribute to this type of transformation?




Customer and Member Satisfaction and
Feedback Survey
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Quarter 1 Webinar Program/Lineup is a WOW!!!

Feb 2: Industry Benchmarking: Operational Excellence Best Practices
Registration URL https://attendee.gotowebinar.com/register/8999875819356527883

Registration URL https://attendee.gotowebinar.com/register/8785162089172971787

Mar 9: Data Sciences Overview—Strategy, People, Process and Technology (Al/ML/Decision
Sciences/Benefits Realization)
Registration URL https://attendee.gotowebinar.com/register/8255002871166158605

Registration URL https://attendee.gotowebinar.com/register/7872822524972939276

April 1: A Big Interview with John Webb—the art of Personal and Professional Mastery
Registration URL https://attendee.gotowebinar.com/register/5274860167335450892



https://attendee.gotowebinar.com/register/8999875819356527883
https://attendee.gotowebinar.com/register/8785162089172971787
https://attendee.gotowebinar.com/register/8255002871166158605
https://attendee.gotowebinar.com/register/7872822524972939276
https://attendee.gotowebinar.com/register/5274860167335450892

INSTITUTE OF

@mosme  ISE’s Annual Conference

NP/ ENGINEERS

Attend our
Performance
L ExcellenceTrack

@ ANNUAL

gNC 021
“SE CONFER « MAY 22"25'2 Searecy

L CONFERENCE “the way we
think and plan"

Te =)
lf(h'uo{acf FroCESSES

“the waywe ' Performance “the waywe

interconnect” Excellence operate”
WWW.IISE.ORG/ANNUAL

Present your research & solutions at #1ISEAnnual2021

Chk anin it o shetract b

Membership Has Privilegesi Consider joining ISE?

https://www.lise.org/Details/?1d=560



https://www.iise.org/Details/?id=560

@A\ |NSTITUTE OF

ISE Virtual Annual
wresns  Conference(s)

over 850 professionals,
academicians, students attended our
most recent Virtual Annual
Conference.

We envision over 2000 at next years
Virtual Annual IISE Conference.

No Travel, lower registration fees, pick
and choose live sessions, have access
to session recordings and
presentations for up to a year!

Virtual Networking worked great!!
WWW.IISE.ORG/ANNUAL

Present your research & solutions at #IISEAnnual2021 Can _prChase access to our library Qf
Click on image above to submit your abstract by Nov, 29 sessions from the conference even if

- you did not get a chance to attend.

Sampling of Sessions on next slide




A\ 'NSTITUTE OF L
dMAR INDUSTRIAL & ANNUA -
WHEP & SYSTEMS WSE conrer” . mAv 22 - 2%
W/ ENGINEERS fUAL CONFEREN

VIR ABS-‘-RACTS‘.

sUBM\T YO\Q? 2020
DEADLINE: NOV. &%
WWW. IISE.ORG/ANNUAL

Present your research & solutions at #IISEAnnual2021

Sampling of Sessions just from the Performance Excellence Track for
May 2021

Industry Best Practices Virtual

Benchmarking:
* Healthcare
* ISE Consulting
 ISE in Small and Medium Size

Industry 4.0, Smart Factories

Operational Analytics

Enterprises Strategies for Designing and
* ISE Deployments in Large Enterprises Executing Disruptive Innovation
* Simulation to accelerate Benefits

Realization

Very difficult to get this kind of compressed learning at the price of registration anywhere,
so please consider our upcoming Conference and Track.




Thank Youl!

https://www _.iise.org/
detalls.aspx?id=46729

Contact us for More Info or to
provide feedback:

For ISEWebinar Sponsorship opportunities Trent
Sexton:

e tsexton@iise.org

For ISEWebinar Ideas, Suggestions, Feedback,
Requets, Scott Sink:

» https://www.linkedin.com/in/dscottsink/
e ssink@jumpcurves.com
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