Dmitry lvanov

Introduction to
Supply Chain
Resilience

Management, Modelling, Technology

@ Springer



Contents

1 Supply Chain Risks, Disruptions, and Ripple Effect.....................
1.1 Uncertaintyand Risk................oo i
1.1.1  Definition of Uncertainty ...........ooouiiiiiiiiiiiiiiii i
1.1.2 Definition Of Risk ... ..ou i
1.2 Disruption Risks in Supply Chains. ............ ..o
1.2.1 Supply Chain RiSKS. . ... ee ettt e e e e
1.2.2  Definition and Classification of Disruptions.............coiiiiiiiiiniiiiininnenan..
1.3 Ripple Effectin Supply Chains .......... ... i
1.3.1  Definition of the Ripple Effect.........coouiiiiiiiii e
1.3.2  Reasons and Countermeasures for the Ripple Effect ..............ccooiiiiiiiiiat.

1.3.3  Disruption Tails and Overlays: When Ripple Effect and Bullwhip Effects Intersect....
1.4 Super Disruptions and Supply Chain Crises: Example of the COVID-19

PandemiC. .. ...t e
1.5 Questions and Discussion POINtS. ...........ouiuiiiiinei i

RefEIENCES . .ttt
2 Managing Supply Chain Resilience..............................
2.1 Historical Development ........ ...ttt et
2.2 Strategic Understanding of Supply Chain Resilience ............................
2.3 Supply Chain Resilience Framework. . ...t
2.4 Resilience Capabilities and Recovery Strategies ...............ccoviivnininn.
2.5 Framework of Resilience Capacity. .............ooviiiiiiiiiniiiiiinieeanens
2.5.T7  ADSOIPLIVE Capacity . v en ettt ettt et e e e e e
252 Adaptive CapaCity . ..o . ettt ettt et e e
2.53  Restorative Capacity ... .....eueuiuitiitt et
2.6 Costs and Value of Supply Chain Resilience. ...t
2.6.1 LCN (Low-Certainty-Need) Supply Chain Framework............c..coviivininnen...
2.6.2 Lean Resilience: The AURA (Active Usage of Resilience Assets) Framework...........
2.7 Supply Chain Resilience During a Global Pandemic.............................
2.8 DiSCUSSION . . ..t e s

R EIENCES . .ottt e
3 Modeling Supply ChainResilience .......................................
3.1 Modeling Methods. . ... ...t e
3.2 End-to-End Visibility, Digital Technology, and Resilience ........................
33 Optimization: Recovery Model of a Multi-stage Supply Chain ...................
33,7 Problem CoNteXt ...ttt ettt et e e e e
33.2  Mathematical MOdel. ... e
34 Simulation: Ripple Effect Prediction During the COVID-19 Pandemic ............
347 Problem CONtEXt . ...ttt ettt e e e e
342 Simulation Model .. ..o
343 Managerial INSights. . ....o.uiii

REIEIENCES . . .\t



4.1
4.2
4.2.1
4.2.2
4.2.3
4.3
431
4.3.2
43.3
4.4
4.5
4.6

5.2
5.2.1
522
53
5.4
5.5

Contents

Measuring Supply ChainResilience......................................
Measures of Supply ChainResilience................coco i
Complexity Theory: Entropy-Based Assessment of Supply Chain Adaptability. . ..
Definition of Supply Chain Adaptability ...........cooiiiiiiiii i
Quantitative Estimation of Supply Chain Adaptability: Basic Computation..........
Quantitative Assessment of Supply Chain Adaptability: An Extension...............
Measuring Supply Chain Resilience Using Bayesian Networks ...................
Problem CONEXT . ...ttt et
Methodology of Bayesian NetWorks. ........c.ovuviuiiniii i,
ReSIlieNCe MELIIC .« ..ttt
Ripple Effect Exposure Quantification..................ooiiiiiiiiiiiinnann
Network Design Characteristics and Their Relations to Supply Chain Resilience . .
DiSCUSSION . ..ot
RefErenCes . .. e

Supply Chain Viability....................oo
System-Theoretic Foundations of Supply Chain Resilience and Viability: Multi-

SErUCTUIal DYNAMICS. . .o ottt ettt e e
Viable Supply Chain. ... e
Supply Chain Viability. .. ..o
Viable Supply Chain Model .........cooiii e
Intertwined Supply Networks and Their Viability .................. .. .. ... ...
Viability and Adaptation of Supply Chains: The Climate Change Challenge.......
DiSCUSSION . . ..ttt e
REfErENCES . . e e

Supplementary Information



