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Will (left) vs. Should (right)
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Become Emerging SCM “Hot Topic”

(» Big Data

7A% Sustainability /n Environmental/Green Issues
S Analytics Risk Management
Environmental/Green Issues
539 Risk Management Innovation
n Health Care Disruption
/&% Disruption Health Care
n Innovation Analytlcs

Sustainability

n Intemational/Global Issues

(1005 Information Security V]

Orange: Not part of the Top 10 on the right side; green: not part of the Top 10 on the left side
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Vulnerability of Supply Chains
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The trend towards economies of

scale leads to centralized

distribution/manufacturing and,

thus, less flexibility

The trend towards just-in-time
and lean practices leads to
efficiency rather then
effectiveness

The trend towards reducing costs

leads to globalization and, thus,
more complex supply chains
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The trend towards outsourcing of
non-core business activities leads
to loss of control

The trend towards consolidation
of suppliers leads to increased
potential for supply failure

Source: Christopher (2005)




Example: Quality Problems BBS B s
Affect the Entire Supply Chain

4 ) 4 ) 4 ) 4 )
kgranulates y \ sockets ) Quel injectors) \ car ) \consumer )

—> @EIIECI!:G‘?UL - ' BOSCH : DAIMLERCHRYSLER
|

» Test revealed low quality of Teflon ) DalrnlerChry.sIer_ stops productlon of
: : , vehicles at Vitoria, Spain plant.
coating of sockets in Bosch’s fuel _ _ _
injectors. = Production of diesel vehicles at the
Sindelfingen plant halted for several
days (production of gasoline vehicles
instead).

= Several work shifts cancelled at the
Bremen plant.

= Thousands of cars cannot be delivered,
sales slump.

\

» Catching up the backlog by using all
production capacities (24/7).

» Possible compensation claims against
Federal Mogul.

» Allegedly costs in the hundreds of
millions.

Source: spiegel.de (6 February 2005); welt.de (8 February 2005)



Risk Sources: Internal, External,
Supplier-related, Customer-Related

e
-
]
.
.
L]
.
L]
.
L]
.
]
.
]
.
]
L]
.
L]
*a
e

raw material
supplier

—
)

raw material
supplier

—
)

raw material
supplier

.
M)

crude oil

[
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
[3d
R

.

v,
.
.
.
.
.
.
.
.
.
.
G
.
.
‘.
o,

*
e,
Y
.
e

supplier’s
supplier
(tier 2)

supplier’s
supplier
(tier 2)

plastic
granulate

.®
.
.
.
.
.
.
.
.®
['%e

.
.
.
.
.
.
.*
.*

‘e
~
~
~
~
~
L2
.
L
.
‘e
~

e
L
L}
L
L]
L}
L
L}
e
e

.
e,
.
]

supplier
(tier 1)

i\
' ) i/

keyboard

.
[
.
.
R

.
.
.
.
.
.
.
.
.
.
.
.
.
.*

“““““““

anmy
.*

.
) .
<n [ 3d
REFTTTY

]
‘e
lllllllllllllllllllllllll
]

-----------------------

internal

customer-related

-----
AR

.
.
.
.

.
.
.
.
.
.
.
.
.
.
.

wholesaler

computer
wholesaler

Ry
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
*
[3d

BBS \\y‘ COPENHAGEN BUSINESS SCHOOL
l‘h HANDELSHBJSKOLEN

[%e
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
[%e
.®

.®

end customer

;/
SRR

retailer

end customer

—/

retailer

end customer

-
-
-
-
-
-

.

v

",
‘.
.
‘e

computer
store

laptop
customer

.*
.
.
.
.
.
.
.
.
.
.*
.

a,
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
]
L]
-
]
]
-
]
-
]
]
]
Y
.



Ph ases Of [:Bs “L COPENHAGEN BUSINESS SCHOOL
Supply Chain Risk Management

HE QL EhieEle® Enumerating the causes/sources of
potential supply chain disruptions.

E ARSI nER® Evaluating likelihood of occurrence and
impact that event will have on the business
for each cause/source of disruptions.

S @Niigellilale@® Prioritizing causes/sources of disruptions
and developing strategies for reducing the
likelihood and/or mitigating the impact.

S\ [elplitelilale @ Monitoring developments of risks on an on-
going basis, including political risks and
risks related to markets and suppliers.

Zsidisin et al. (2005)



Strategies to Control Risks Can

Be Connected to the Risk Matrix

risk
probability
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B very high
risk risk
high : .
reduction avoidance
medium . ........................................................
low rlgk ris!< risk
taking sharing transfer
_very low :
very low low medium high very high
\ J
|
risk
impact

Source: DeLoach (2000); Husdal (2009
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What is Resilience?
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Traditional Risk Management vs. GBS M s
Resilience of the Supply Chain

Managing Risk Causes in the Supply Chain j
¥

“The greatest weakness of [traditional] risk management is its
inability to adequately characterize low-probability, high-
consequence (LP/HC) events.” Pettit et al. (2010)

“Identifying and assessing all types of risks from all suppliers,
all suppliers’ suppliers and finally all raw materials suppliers is
simply impossible!” Wieland (2016)

“Instead of looking at the causes of risk it would be better to
focus on the systemic characteristics of the [supply chain] in
order for it to be robust.” Wieland (2016)

. 2
Creating a Resilient Supply Chain System

~
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Decision/Design Issues
that Influence Vulnerability

Product Design Supply Chain Design l§ Operational Control

Consider alternate Qualify second Ensure business
or more resilient sourcing and continuity based on
components before| | alternate sites and continuity plans
the design is negotiate and and crisis
finalized. implement buffers. management.

These issues are
closely interlinked

(2009)

11

: Kleindorfer & Saad (2005); Harrington & O‘Connor
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Mechanisms to Create Resilience
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visibility

perception
of current
changes

N

resilience
robustness N (
L )
anticipation preparedness
forecast of resistance to
possible future forecasted
changes changes
\_ V, y, .
AN

agility
e )
speed
fast reaction
to perceived
changes
V, \_ V,

~
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Source: Wieland & Wallenburg (2013)



Two General Strategies:
Robustness and Agility

Robustness

~

“ability of a supply chain to
resist change without
adapting its initial stable
configuration (proactive).”

-

Wieland & Wallenburg (2012)

« Multiple sources of supply
* Inventory buffers
* Flexible transportation
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-

\
Agility

“ability of a supply chain to
rapidly respond to change by
adapting its initial stable
configuration (reactive).”

Wieland & Wallenburg (2012)

Contingency plan
Lead-time reduction

Trained personnel

- “Lean management” might be cost efficient in the short term. However,
in the case of high disruption risks, investing in a robust and/or agile
supply chain can be more appropriate in the long term.

13

: Wieland & Wallenburg (2012)

Source



Robustness, Aqgilty,
and the Risk Matrix

risk
probability

very high

high

medium

low

_ very low
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Everyday risks
- robustness :
(e.g., frequent demand risks)
Exceptional risks
-> agility
(e.g., economic crisis)
very low low mec;ium high very high
| )
I
risk
impact

14

Source: Wieland (2013)



Conceptual Framework of

Supply Chain Robustness

Intra-organizational
Robustness
Antecedents

Supply Chain Robustness

Dimensions

Intra-organizational Robustness Inter-organizational Robustness

GBS
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Dimensions

* Leadership Commitment

e Human Capital

» Relationship Magnitude

¢ Risk Management
Qrientation

Inter-organizational
Robustness
Antecedents

1A

e !

Resistance Avoidance [ Resistance ][ Avoidance ] :
|

|

Moderator

Uncertainty

Node Criticality
Bargaining Power
Visibility

Network Complexity

15

Source: Durach, Wieland & Machuca (2015)



Engineering

Resilience

hree Types of Resilience
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= the ability of a system to return to an equilibrium or steady-state
after a disturbance (e.g. natural disaster).

The resistance to disturbance and the speed by which the system
returns to equilibrium is the measure of resilience. The faster the
system bounces back, the more resilient it is.

—> fail safe engineering design; there is one equilibrium

Ecological
Resilience

= the ability to persist and the ability to adapt

Here, resilience is defined not just according to how long it takes
for the system to bounce back after a shock, but also how much
disturbance it can take and remain within critical thresholds.

—> there can be multiple equilibria and alternative stability domains

Evolutionary

(= Socio-Ecological)
Resilience

Resilience is not conceived of as a return to normality, but rather
as the ability of complex socio-ecological systems to change,
adapt, and, crucially, transform in response to stresses and strains.

- Systems are conceived as complex, non-linear, and self-
organizing, permeated by uncertainty and discontinuities

16

Source: Davoudi (2012), https://doi.org/10.1080/14649357.2012.677124



The “Adaptive Cycle” — A Metaphor of the ~ [BS [N 7l SUsiess schooL
Evolutionary Understanding of Resilience

At conservation phase
& growth slows down as,

The reorganisation phase, = resources are stored and
(a), is a time of used largely for system
innovation, restructuring maintenance. This phase is
and greatest uncertainty chlra:mnud by: stability,
but with high resilience. ~ certainty, reduced

im, and low
The growth phase (r) is

characterised by: rapid The creative

accumulation of resources phase (0) :: - ed

itals), competition, chaotic collapse .
i::ing o]f ::'pnomni:l:s of accumulated capital. This
rish‘hudofdm;“] is a time of uncertainty when
connections, and high but eis low but
decreasing, resilience.

17

Source: Davoudi (2012), https://doi.org/10.1080/14649357.2012.677124
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Outline

What’s Next?
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2013 Rana Plaza Collapse
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4 ) 4 )
Walmart | 8
\ retailer y \consumer/

On 24 April 2013, an eight-
story commercial building,

Rana Plaza, collapsed near
Dhaka, Bangladesh.

More than 1,100 lowly-paid
garment workers, making
cut-price clothes for the
West, die.

The key issue for retailers is
whether consumers will be
prepared to pay higher
prices, which seem
inevitable.

19

Source: nytimes.com (10 May 2013); bbc.co.uk (14 May 2013")



14 million
growers
and
workers

2 traders
account for
35%

he Cocoa Supply Chain

-
Cargill

3 industrial
grinding chocolate
processors processors
account for account for
50% 70%

ca/rall“ ﬂ

ADM

17 Olam
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5 branded
manufacturers
control 50% of

the market

retailers consumers

L

MARS FERRERO

SN
- \ <P = captive relations
ondeléz, )

International &

b = turn-key suppliers

I“eStIé <» = market relations

N
o

http://www.theguardian.com/sustainable-business/fairtrade-partner-zone/2014/nov/21/there-is-a-solution-to-the-looming-chocolate-shortage-pay-farmers-a-fair-price

Source: based on The Guardian (2014),



Carbon Footprint of a CBS RN CCPenHACEN BUSINESS oo
Sport Bag Supply Chain (1.436 kg)

Production of primary Production Disposal
products (e.g., nylon, (e.g., yarn, sewing E (in part recycling,
polyester) of the bag) in part incineration)
6.89 kg 23.1 kg 32.83 kg* 1.21 kg

4 ) 4 )
8 H
Qimary prdcta \producﬁon) \_ retailer ) \customer) \_ disposal )

5 & *

Distribution (all Shopping trip (5 km
transports from China by car, purchase of Figure increases to

to selling points) multiple products) 0.70 kg, if only one bag
1.63 kg 0.0014 k is bought.

21
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* kg CO,, per functional unit.
Source: c.f. PCF-Projekt.



Single-Use Cups
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Single-Use Cups

In Germany alone, 320,000
“disposable” cups are
consumed — every hour.

This sums up to around

3,000,000,000 cups per year.

Tens of thousands of tons of
wood and plastic and billions
of liters of water are needed

to produce these cups.

The energy needed to
produce these cups could be
used to supply a small town
with energy.

Source: Deutsche Umwelthilfe (2015), http://www.duh.de/becherheld/



From Llnear to EBS ‘.“7 COPENHAGEN BUSINESS SCHOOL
Circular Supply Chains

Principle 1

Preserve and
enhance natural
capital by con- recycle -~
trolling finite furbish/
stocks and ba- Leanty reuse/ o~

i facture redistri- !
lancing renew- bute tain/
able resource prolong/
flows share

Foster system effectiveness
by revealing and designing
out negative externalities

parts product service
(nanufacturer @anufacturer 9 provider

b

farming/ Optimize resource yields by circulating

Cct’i';c' products, components and materials in
use at the highest utility at all times in

both technical and biological cycles

consumer

extract-
ion of
bioche-

mical
feedstock

23

Source: adapted from Ellem MacArthur Foundation (2018), https://www.ellenmacarthurfoundation.org/circular-economy/overview/concept
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Throw Away: Starbucks il Avoid: Coffee in a Cone |l Recycle: Costa Coffee
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Call for Paper Coming Soon!

Journal of Business Logistics / Special Topic Forum:
“Participating in the Wider Debate on Resilience”

Guest Editors: Andreas Wieland & Christian F. Durach

Studies can contribute to this STF in different ways, including (but not

limited to):

- integrating recent developments in the resilience literature inside and
outside of SCM,

- challenging existing meanings of resilience in the light of SCM
phenomena,

- covering ethical, social and ecological harm caused by today’s
consumerist business models (e.g. planetary boundaries), and/or
proposing pathways towards alleviating such harm (e.g. transitions
from linear to circular business models, consumer orientation to user
orientation, and value creation to value retention).

Deadline: April 30, 2019 (next year, not next week ©)

25



Contact
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Dr. Andreas Wieland

Associate Professor of Supply Chain Risk Management
Department of Operations Management

Copenhagen Business School

awi.om@cbs.dk

e http://scmresearch.org/
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