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Coronavirus outbreak has cost global value chains
$50 billion in exports

04 March 2020

The impacts of the coronavirus (COVID-19) are being felt along global value chains as manufacturing slows in China, a
new UNCTAD report finds.

The slowdown of manufacturing in China due to the coronavirus e
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In February, the country’s manufacturing Purchasing Manager's
Index (PMI) — a critical production index — fell by about 22 points
to 37.5, the lowest reading since 2004. Such a drop in output
implies a 2% reduction in exports on an annual basis.

Because China has become the central manufacturing hub of
many global business operations, a slowdown in Chinese
production has repercussions for any given country depending on
how reliant its industries are on Chinese suppliers.

“In addition to grave threats to human life, the coronavirus



Nature of Global Operations Management
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Source

Supply Chain Risk and Mitigation Tactics

* Research and assess possible risks
* Innovative planning
* Reduce potential disruptions

* Prepare responses for negative
events

* Flexible, secure supply chains
* Diversified supplier base

: Heizer, J., Render, B., Munson, C., Operations Management — Sustainability and Supply Chain Management, 12ed, Pearson, 2017

The IMPACT of the
event was
UNKNOWN as in
Covid-19 case when
it began



Supply Chain Risks and Tactics

m RISK REDUCTION TACTICS EXAMPLE

Supplier failure Use multiple suppliers; effective contracts with McDonald’s planned its supply chain 6 years before
to deliver penalties; subcontractors on retainer; pre- its opening in Russia. Every plant—bakery, meat,
planning chicken, fish, and lett

ensure strong links. Supply stop, demand
Supplier quality  Careful supplier selection, training, certification, ~ Darden Restaurants | changes, Product essential
failure and monitoring including third-party and non-essential

and logistics to ensur

ducti f risk.
reduction of ris Lockdowns, Close

Logistics delays Multiple/redundant transportation modes Walmart, with its own truc Borders, Restricted

or damage and warehouses; secure packaging; effective distribution centers locate: Movements. Close
contracts with penalties finds alternative origins an e

bypassing problem areas. Factories,

Distribution Careful selection, monitoring, and effective Toyota trains its dealers around tl .
contracts with penalties principles of the Toyota Producticiaclale Sl g [=E I RS TLE

deaTIe.rs improve customer-serwce LIFE TIME
logistics, and body and paint oper

EVENT

Information loss Redundant databases; secure IT systems; training Boeing utilizes a state-of-the-art i
or distortion of supply chain partners on the proper communication system that trans _
interpretations and uses of information scheduling, and logistics data to Boeing facilities

and suppliers worldwide.

Natural Insurance; alternate sourcing; cross-country Toyota, after its experience with fires, earthquakes,

catastrophes diversification and tsunamis, now attempts to have at least two
suppliers, each in a different geographical region,
for each component.

Source: Heizer, J., Render, B., Munson, C., Operations Management — Sustainability and Supply Chain Management, 12ed, Pearson, 2017



Reimagining industrial supply chains

August 11, 2020 | Article

Disruptions vary based on their severity, frequency, and lead time—and they
occur with regularity.

Magnitude of disruption, frequency, and ability to anticipate
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The complexity of global industrialjsupply chains exponentially increases their risk.

On average, an auto manufacturer has around 250 tier-one suppliers, but the
number proliferates to 18,000 across the tull value chain. Aerospace manufacturers
have an average of 200 tier-one suppliers and 12,000 across all tiers. Finally,

technology companies have an average of 125 suppliers in their tier-one group and
more than 7000 across all tiers.

Global Supply Chain — achieved economic efficiencies, cost

minimization, efficient, just-in-time, BUT ... not Robust to
Global Pandemic




What Covid-19 has done to businesses (Shih, 2020)

Exposed vulnerabilities in production strategies and supply chains almost all countries

Compounded by temporary trade restrictions and shortages of pharmaceutical, critical
medial supplies, other products from trade war triggered economic nationalism

Manufacturers under political and competitive pressure to increase domestic
production, grow employment in home country

Need to reduce (or eliminate) dependence on sources (i.e., suppliers) that are
perceived to be risky,

And re-think use of lean manufacturing strategies on minimizing amount of inventory
held in global supply chains (Just in Time)



Vulnerabilities of chemical supply chains uncovered by COVID-19

Inadequate supply Inadequate supply chain

~ Severesupply|  chain visibility and Fragile production risk management and

disruptions due to analytics due to and distribution contingency plans

plant shutdowns, half-hearted usage networks
supplier bankruptcies of innovative,

and lack of digital solutions inability ¢ :
transparency on napi O reac
supplier capacities flexibly to unstable,
unreliable demand
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Tier 2 suppliers Tier 1 suppliers Production Distribution Customer

Source: Strategy& analysis
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DEFINITIONS OF RESILIENCE

Definition

Field of study

Mernam-
Webster
(2007)

Capability of a body to recover its size and shape after deformation

Engineerning

Folke et al.
(2004)

Ability to rebound from a disturbance while mamntaiming diversity,
integrity and ecological processes

Ecology

Gorman et al,
(2005)

Ability to bounce back from adversity

Psychology

Stoltz (2004)

Ability to bounce back from adversity and move forward stronger than
ever

Leadership

Rice and
Canmiato (2003)

Abiliry ro reacr 10 an unexpected disruption and resrore normal operarions

Supply chain

Shefti (2005)

Containment of disruption and recovery from it

Supply chain

Christopher
and Peck
(2004a)

Ability of a system to refurn fo its original state or move to a new, more
desirable state after being disturbed

Supply chain

Fiksel (2006)

Capacity for complex industrial systems to survive, adapt, and grow n the
face of turbulent change

Supply chain
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TABLE 2

VULNERABILITY FACTORS
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SUPPLY CHAIN RESILIENCE FRAMEWORK — VULNERABILITIES

Harme| and Chrnsiopher
Muin Factors of Svennson Vahkangas Rutherfiord Peck Sheffi
ne V ulnerability Diescripinrs | 00y {200 i 2004y | NS {200
Vulnerability sib ——— - e — - - -
A Definition Sub-Factors Turbulence :\...Il'ul.'.ﬂ diszsters X X X X
Factor Exposure o geopolitical x X X
dmnapeions
. . Natural disasters, Geopolitical disruptions, Unprediciabality of demand * x X
Environment characterized by G YO SR Fluchmiom in currencies &
Turbulence frequent changes in external factors Unpredictability of demand, Fluctuations in P
g ’ currencies and prices, Technology failures, Unforeseen technology Bailures
beyond your control Psodantic Pandemic
Deeliteerate thrests Piracy & thedt -
Intentional attacks aimed at Theft, Terrorism/sabotage, Labor disputes, Terrorism & shotage Ve Factors e | s (A d | =
Deliberate threats | disrupting operations or causing Espionage, Special interest groups, Product Labar dispates uf Capubility Deseriptors 2003 | ooy | 2oes) | 2003 | (2005)
- . T - I leibility-
human or financial harm liability Indusiraal expionage reing_Jnput commonalsty
o . . . Specil mierest groups Plodularsty and imerchangeshlity X
i : Competitive innovation, Social/Cultural Prodecs Eabilin ; =
Influences, not specifically targeting o ing : : Pulultiple wses for supplics X
- . Changc, Political/ chulalory Change, Price External pressures | Innovatson | competition ) Buppluer contract flexibality X X X X X
External pressures | the firm, that create business Ry T — e — o p—— \ - X x n
kit 5 B pressures, Corporate responsibility, Soc changes P— : :
constraints or parriers Environmcntal changc :‘:]":"_-uJ ReguJal.nr:\.. -\.'h-mgda’ al ;t R".:]'ﬂll.l‘:nhsi::hlllllﬂ channels X X
- - - - - - - ce pressures | compefifion isk pooling/shanng
Constraints on output based on Supplier, Production and Distribution capacity, Conporsic respomsitsility Multi-sourcing (peak v, base)
Resource limits availability of the factors of Raw material and Utilities availability, Human Enmvmroamental changes (RSt stciment, Finenton
. Resource [Emils Supplier capacity >
production resources e —— fwventory management
. . . Fasi resrovimg of requiremenis
Complexity, Product purity, Restricted Disitribuition cspactty — Rescrve capacity (materials, auses -
l . S Al n . I " & ’ . l S I I I X o w Raw matenal availshalary [ apucity e X
mportance of carefully controlled materials, Fragility, Reliability of equipment, Dilities availabilite e
Sensitivity conditions for product and process Safety hazards, Visibility to stakeholders, Human resoarces S —
- t ~ t g b l & fl . f b d C ent l f Semsitivity Complexity P Miciency [W ssie elamination X X
integrity Symbolic profile of brand, Concentration o Feodoct purity e rodectivie
CaPaClly Restricted matenals ‘: ”"‘I"'“"’l_""' —
- - . . ~ . risdct varabdiy Tmb ]
Degree of interdependence and Scale of network, Reliance upon information, Lulsﬂnlx _ e e
“ . s - . - luwhalsty of guipmsent ; b
Connectivity : ; - Degree of outsourcing, Import and Export o bibiliyfloness sl enee X _
¢ reliance on outside entities % ; e s e Potential safity hazards Jformation technolo, X X X
channels, Reliance upon specialty sources T —— Products, Assets, People visibility X X X
~ ~ontihili 3 18 atzkebumbders L ollaboraine snformation exchange
Supplier/(.'ustomer SUSLLptlblllly of Supil')l!LrS and li tiabili ) . Symbalic prodile of brand [ daprabiliey F ast re-routing of requirements X
o 2 ‘us TS externne eSS \‘ - - B S o S S - som of = Process Improvement, Lead nme
disruptions Ll'lbmm},rs to external forces or Supplier reliability, Customer disruptions Dot of taoriiy — . . .
disruptions {ommectivity Scale/Exient of supply network Ty ——T— X %
Bl B B
Relmnce upon imformation ow Beiring advantage from disruptions
lm#“_ T E—— Iernative techmology development X X
Jcarning from cxpericnce
Irmsport E ot chamnels Reenginesring X
Relance upon specially sources Anticipation  Ponioring carly warning signals X X
Sapplier’ ustomer | Supplier trust, loyalty, relabions P oo sty X X
thqu'nq- relahalaiy Freviziion, Sear-mis snalysia X
L ustomet dsaruptisns L entingency plamning, Preparedness X
Training Thall Exercme plans)
Fisk management, Busaness comaniaity X X X
slananing i )
I.'I.'I?h'"." jcmn gl I.! i=|ﬂ‘uﬂlllk‘\
Pecovery L riae managemeni X X
Hocadienoe mohilisation
L o by abidia atralegy
Pettit, T.J., Fiksel, J., and Croxton, K.L., (2010), Ensuring Supply Chain Resilience: Development of a Conceptual Framework L onsequence b gation
. . . I&EEE Yinir shigigd *‘\n.usll.mqllllu X
Journal Of Business Logistics, Vol. 31, No. 1, 2010, pp. 1-21 Distributed capacity & assets X X x X




Survey on Issues of Supply Chain on Covid-19 - McKinsey

Supply-chain leaders say that the issues COVID-19 revealed will transform
supply chains.

Respondents, %

/3% /5%

Encountered problems in the Faced issues in the production
supplier footprint that require and distribution footprint that
changes in the future require changes in the future

48% 837

Experienced delays in planning Struggled with insufficient digital
decisions because of remote working technologies in the supply chain

Source: McKinsey surveys of global Supply Chain leaders (May 15 — May 22, 2020, N=60)

McKinsey
& Company
Source : https://www.mckinsey.com/business-functions/operations/our-insights/resetting-
supply-chains-for-the-next-normal



Supply-chain leaders expect to focus on resilience and digitization.

Dual sourcing of raw materials
93(y Plan to increase resilience ) Increasing inventory of critical products
o across the supply chain > Near-shoring and increasing supplier base
Regionalizing supply chains

o Expect changes to supply-chain - Centralizing supply-chain planning
54 / . ) > ] Retaining faster S&OP! cycle
O planning after COVID-19 d Implementing advanced analytics

900 Plan to increase digital supply-chain N Reskilling today's labor force
A) talent in-house Acquiring new talent from the labor market

11% Face budget constraints in transforming supply chains

"Sales and operations planning



Digitalization

Building supply-chain resilience through
digitization

Use disruptive technologies — Al,
Digitalized Supply Chain Network
Logistics and Materials Management
Warehousing, Shipment. Manufacturing
Execution System

CAD/CAM/FMS, Robots and
Automation,

Smart Factories

Related IR 4.0 technologies — Additive
Manufacturing, 3D printing,

Digital Lean Systems — integrated VSM
with Scenarios

Smart Supplier Information System (just
coined)

Exhibit 2

All areas of supply-chain operations are benefiting from digital technologies.

Example shifts from digital technologies © Classic operations capabilities

|

R&D/design

2 Design to cost
2 Design to value
2 Lean R&D

O Madularity

V'

@ Efficiency analytics

® Simulation-based
design

® Project-portfolio-
prioritization
analytics

@ Digital thread

~20-30%

R&D efficiency

McKinsey
& Company

Modified from: https://www.mckinsey.com/industries/advanced-electronics/our-insights/reimagining-industrial-
supply-chains

P

Procurement

O Sourcing strategy
and negotiation
preparation

L

® Digital spend cube

® E-auction

® E-cleanshest
negotiations

® Cleansheet based
on computer-aided
barometric design

~5-8%

Material-cost
reduction

Manufacturing

2 Manufacturing
productivity
and capacity
debottlenecking

N

@ Digital performance
management

® Advanced analylics
(eg, predictive
maintenance, quality
improvemeant)

® Purposeful
automation

~7-15%

Manufacturing-
cost reduction

",

=l

Supply chain

O Lean warehouse
management

O Inventory maodeling

O Sales and
operations planning

~

@ Footprint
optimization and
dynamic routing

@® Demand-sensing
and predictive
analytics

@ Digital twin

~20-30%

"On time, in full”
improvement

® Digital Internet of Things capabilities

Process automation

= Lean process
improvement

) Reorganization for
synergies

N

® Jero-hased
process redesign

® Automation of
back-office
processes

® Robotic process
automation

~45-55%

Full-time-equivalent
productivity



« Exploring ways to build more resilience

.. oy In manufacturing and supply networks—

Pes1gmng Resilience aven at extra costs

into Global Supply » Seeking to mitigate risk and secure better

Chains access to supplies and markets

 Exploring options for diversifying and
regionalizing their manufacturing and
supply networks

« Adding backup production and
distribution capacity, and reoptimizing
Inventory

 Also improving supply chain flexibility,
risk-monitoring capabilities, and capacity
to respond rapidly to new shocks

AUGUST 03, 2020
By ) . \ , ,and

Source : https://www.bcg.com/publications/2020/resilience-in-global-supply-chains



Value Chain

Dimensions

BCG SC Resilience Model

Resilience on

Source

Make

Deliver

degree to which goods are imported, the percentage of suppliers that are supply ecosystem
concentrated in certain countries, the share of supplies that are sourced

regionally and are close to end customers, the availability of backup suppliers

for critical components, and the inventory levels of key inputs

percentage of capacity concentrated in certain countries, the amount of manufacturing
production that is outsourced, and whether they have backup production

capacity at existing locations in case of contingencies or qualified backup

facilities in different locations

share of revenues coming from markets that could be affected by sharp tariff = downstream
hikes, how much of the distribution network is covered by a single partner, the channels
average lead time for moving a product from a factory to a customer, and

inventory levels in the end market

Source : https://www.bcg.com/publications/2020/resilience-in-global-supply-chains



SOURCE:

The supplier ecosystem

MAKE:
The manufacturing network

Exhibit 2 - Levers for Improving Resilience Across the Supply Chain

DELIVER:
Channels and customers

Optimize inventory of raw matenals @
and components

Reallocate sourcing among existing o
suppliers in various locations

Convince suppliers to shift production @
to alternative geographic areas

Qualify new suppliers to @
increase diversification

Procure from new suppliers in &
alternative geographic areas

Source:! BCG.

Increase capacity and capabilitiesand @ Optimize inventory of finished

existing factories to boost flexibility

Qualify backup contract
manufacturers in case of disruption

Reshore or regionalize own
manufactuning footprint

Reconsider make versus buy strategy

Explore investing in Industry 4.0
technologies to offset higher
labor costs of relocation

goods to increase resilience

@® Add new distribution partners

@ Rethink transportation modalities
mix (e.g., air versus ocean)

® Reconsider distribution strategy
(e.g., outsource versus insource)

@ Shift warehousing or distribution
closer to end markets



ILLUSTRATIVE EXAMPLE: COMPANY THAT TRADITIONALLY MANUFACTURES IN ASIA AND SELLS GLOBALLY*

Revised global supply chain Migrated supply chain Regionalized supply chain
Limited changes are made to Manufacturing shfts to new locations Production and sourcing move closer
manufactunng footpnnt owing to in order to reduce exposure to to end markets because of

cost and access constraints geopolitical nsk government policy

SR A ° L%

o Sourcing o Manufactunng 9 Distnibution

Degree of change

Source: BCG.

1The starting point and speed of change will vary significantly between industnes.

Source : https://www.bcg.com/publications/2020/resilience-in-global-supply-chains



Revised global supply

chain

A company that makes low-value
motors in a highly automated
plant in China may find that it
needs to make only small, but
strategically important,
adjustments. To increase
resilience, the manufacturer might
add redundant capacity and
qualify parts suppliers in more

locations while also maintaining
production in China in order to
keep costs low and serve the
Chinese market. Also take actions
to improve real-time visibility into
its supply chain and strengthen its
risk management.

Migrated supply
chain

An apparel or consumer
electronics manufacturer, on the
other hand, may decide the best

approach is to migrate its
supply chain by shifting

a portion of production
to Vietnam, India, or other
countries that are not the target
of high tariffs or trade
uncertainty, although it would still
have to weigh this against the
cost, capacity, and efficiency
advantages of keeping production
in China.

Source : https://www.bcg.com/publications/2020/resilience-in-global-supply-chains

Revised global supply
chain

A biopharma company that
supplies the world from Asia
may conclude it needs to

regionalize its
manufacturing

footprint in order to
mitigate the risk of supply
disruptions. Production
capacity in Asia would
concentrate on serving
regional markets, while plants
in North America and Europe
would focus on demand in
those regions.



Restructuring of Supply Chain

1.Align design principles with the new reality. Begin by assessing

whether your supply chain is adequate given the new economic and geopolitical realities.
Identify exposure to high-level risks and the tradeoffs involved in optimizing the supply chain.

2.Segment the portfolio by supply chain risk and understand

performa nce drivers. pefine key segments within your business portfolio and assess

supply chain risks based on many factors, including product, geographical footprint, technology,
and exposure to potential policy change. Gauge the current performance of your supplier and
manufacturing networks on dimensions such as cost and service levels.

3.ldentify levers and options at the segment level. evaluate all

applicable levers for supply chain optimization according to the profile of each segment and
where in the supply chain the largest risks lie. Determine the level of effort required for each
action and the impact it is likely to have on supply chain capabilities.

4.Evaluate supply chain design options for each segment. ror

each potential lever, analyze the tradeoffs between geopolitical risk and factors such as
production costs, logistics, duties, market access, and resilience. Then select an appropriate
approach to supply chain optimization. Identify key KPls for resilience: a company could, for
example, decide it wants at least 30% of key products or inputs to come from three or more
qualified manufacturing sites in different geographic areas and would like to keep its capacity
utilization under 85%.

5.Pressure test design choices across the company. Aggregate

contemplated changes at the segment level and evaluate the resulting internal and external
network at a company level. Then analyze what would happen to the redesigned supply chain
under a set of scenarios—such as an escalating US-China trade war, a financial crisis that
bankrupts key suppliers, or another pandemic—that could lead to business disruptions.

6.Put the network redesign in place and monitor performance.

Draw up a plan for implementing the new supply chain design and a system for monitoring the
performance of the enterprise-to-enterprise network as the macroeconomic and geopolitical
environment evolves.

BCG Six Step
Approach to Improve
Global Supply Chain

https://www.bcg.com/publications/2020/resilience-in-global-supply-chains



Resilient
Workforce

Management

Long haul impact of post covid-19 on workforce

Reduced productivity caused by health checks, potential
closure when workers infected, future vaccination ruling and
other safety measures

Hybrid workforce — some WFH and some on sites - who
should, when, what is the policy and procedure

Improve virtual capability and skills of workforce

Providing gadgets for supporting virtual workplace, training
and coaching employees on its use

Review of Human Resource policies for retaining existing
workforce, hiring new workforce with digital skills,
compensation and benefits scheme

Ensuring employee health and well being, mental health
issues, and health monitoring system

Regular temperature scanning, health check updates to
reduce impact of any new diseases on in-plant operations



IN SEARCH OF RESILIENCE

The pandemic has made businesses and governments more aware
of the importance of resilience. But what does it really mean?

Key characteristics of a resilient supply chain:

 Agility: able to quickly recover from shocks
’p * Flexibility: able to leverage options and alternatives during
) normal times and during recovery

./
/ « Robustness: strong enough to withstand shocks and changes

Redundancy: able to build adequate surplus capacity




Digital Supply Chain

« Data analytics

« Industry 4.0

« Smart operations

- Additive manufacturing
« Visibility

« Digital twins

for
onme’”
ain

Digitahsah’on
Sustainable Devel,
Supply Chg;,
Transpare ncy

")
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Sustainable Supply Chain

« Nature and environment
- Society

« Resource efficiency

« Human factors

- Secure global food supply
« Environmental footprint

ime Disruption Deleq,-o
and Resilience Congyg,
Visibility for
Resilience

Rea\

RECONFIGURABLE
SUPPLY CHAIN
NETWORK

Sustainable and
Efficient Operation®

Balancing Profitability
and Sustainability

Resilient Supply Chain

+ Stress-testing

« Proactive protection
against disruptions

« Disruption preparedeness

+ Recovery planning

« Contingency plans

« Early warning procedures

+ Redundancy optimization

and Resilience

Resileanness
resilient + ea®
Balancing profitabty

\‘I

G
w
Efficient Supply Chain

« Cost efficiency

« Responsiveness
« Agility

« Flexibility

« Profitability
«Waste reduction
«Value-adding

Fig. 3. The X-Network macro-framework: Design of the Reconfigurable SC

Alexandre Dolgui, Dmitry Ivanov, Boris Sokolov.

Reconfigurable supply chain:

RSC — Reconfigurable

Supply Network

Management
and
Organization
Artificial
Intelligence Robotics and
and Data Automation
analytics  Industry
s 4.0
Communication | Cyber-Physical
and Integration Systems

Research areas in RSC

Industrial &
Mechanical
Engineering

Control

Supply Chain
and Operations
Management
Operations
Research
Industry
4.0
Data Science

Research disciplines in RSC

Fig. 11. Research areas and disciplines in RSC

Digitalization Leagility Resilience Sustainability
mformation technology; | agile; decision-support system; circular economy;
innovation; costs; risk assessment; closed-loop SC;
mtegration; lean; risk management; environmental protection;
performance; manufacturing; SC performance; green SC management;
supply chain integration; | sales; supply risk; humanitarian logistics;
trust transportation uncertainty analysis; sustainable SC;

the X-network.

International Journal of Production Research, Taylor & Francis, 2020, 58 (13), pp.4138-4163.




Mar 1, 2021, 0

Flexibility: Every Corporation’s
Most Important Strength During
The Pandemic

Roger David Forbes Councils Member
Forbes Business Council COUNCIL POST | Membership (fee-based)
Small Business

f Roger David is the President/CEO of GSR Brands, the parent company
of Gold Star Chili and Tom & Chee.

Flexibility is the willingness to

change or compromise. As the cliché goes,

where there’s a will, there’s always a way — and being
flexible in how we do business and manage employees is
the greatest tool at our disposal to achieve it.

https://www.forbes.com/sites/forbesbusinesscouncil/2021/03/01/flexibility-every-corporations-most-important-strength-during-the-pandemic/?sh=12f4f86d734f



Conclusions

Current Global Operations Management, Supply Chain

and Manufacturing networks are fast becoming
outdated — MUST transform

To thrive and win in the post-COVID-19 global economy and

beyond require building supply chains that are resilient to
disruption and flexible enough to capture new sources of
competitive advantage through digitalization

Process innovations and re-configurable for producing
‘essential products’ during disruptions, ex. medical
consumables from garment factory, industrial machines to
pandemic related robots.




