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® Buyer-Supplier Relationships and Supplier-Supplier
Relationships

® Dyads, Triads, and maybe Tetrads
® Multi-Tier Supply Chains

® Supply Networks

® Network Mapping and Structure
® Complex Adaptive Systems

® Major Qutlets

® Academic: JOM, JSCM, and others
® Practitioner: HBR, SCMR, and others
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« Supply chain as a complex adaptive system
 Honda case study in the 90’s
* And beyond...
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Harvard
Business
Review

§ DECEMBER 201

63 Spottight

Reinventing Retail

The Big Decisions?
Bob Frisch

34 Vision Statement

The Charts That
Changed the World
125 Manag

oy
Prepare for Your
Promotion

Hartzell supplies
fasteners that are usod
across several of the car-
maker’s product lines.

JFC
Side sitl garnish

HARTZELL
mMetal clips

AVANA BOLT

YAMAMORU

COSMIC TRIM INC.
Leather topcoat

HOWARD
COATINGS
paint, lacquer, thinner

FUJIWARA
PRINTING
Thermoject itm

FiLMCO
Antimutilation fitm

STICK CORP.
Adhesive. curing agent

BOSTON SEAL
Padding. seal
Loon
TECHNOLOGIES
Felt, nonwoven fabric

MEADOW
PRODUCTS GROUP
Glove box stopper, tid

OCEANIC
TOOL & DIE
Bracket center console

GL™M
Armrest assembly
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CASTLE

Ptating Heat treating

FRS IN JAPAN

YAMAMORU =
Screws

MFRS IN JAPAN
Hinges, screws.
washers

SMYTH CORP.
Leather

SUPPLIER THAT HAS
A DIRECT CONTRACT
WITH HONDA

HONDA-APPROVED
VENDOR THAT HAS
A
HIGHER-TIER SUPPLIER
SUPPLIER THAT HAS
CT WITH

A HIGHER-TIER
SUPPLIER

PROFABRIC
Fabric

cvT
Plastic parts

READY PLASTICS
Plastic resin

LISA TECH
Plastic resin
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List of key firms based on contractual relationships SN

Influential Scope! Informational Independence? Relational Mediation?

CVT (52), Honda (30), Yamamoru (15) CVT (57), Honda (53), Yamamoru (40) 5;/;;;52;UH(‘12?""F(€;€)'ra':'lg’(hlir)t (21)

1 Firms with degree > 15
2 Firms with closeness > 40
3 Firms with betweenness > 10

List of key firms based on materials flow SN

Supply Load? Demand Load? Operational Criticality?

CVT (15), C&C (7.4), JFC (7.4), GE (7.4),CVT (13), Emhart (2), Yamamoru (1.7),
4
CVT (59%), JFC (15), HFI (11) Yamamoru (7.4), Industry Products (7.4) Fitzerald (1.7), JFC (1.3)

1 Firms with in-degree > 10
2 Firms with out-degree > 6
8 Firms with betweeness > 1.0

4 Centrality score
10/20/2016 8
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e Critical suppliers due to their structural
position in the network

— Exist anywhere in the network

— Show specific mathematical properties.
* The buying firm:

— May not have a visual on them

— May not yet be aware of their criticality

2019-08-19 9



ARIZONA STATE UNIVERSITY

—— —
- -

- -~
-~ = Focal Buying Firm ™ -
”~ ~
s,
, O -
7 o \ \
’ \ \
\ / > \, - ) \
,‘~“.‘- v T~__Supplier C_- o =T N
‘o O O O e 0
T Auppher A p e U T R N N
v ) '
< P <5 5} I . . O . O !
‘ I
\
Extentled Industrial Network of Supplier B
Ego Network of Supplien“A » . . . 2 ) j S 43
\ I’
‘e - - - -
\ /
\ ,’
\
’
O O O O,
N ’
. ’
~ Supply Network s
~ -~
~
~

~—_ _ __==" Supplier A: Informational nexus supplier
Supplier B: Monopolistic nexus supplier
Supplier C: Operational nexus supplier




ARIZONA STATE UNIVERSITY

* About 28,000 public firms worldwide

* Each firm’s suppliers and customers (using
information from company filings, industry reports,
news articles, etc.)

* Value of relationship as a percentage of cost (or
revenue)

* Firm-level data
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A Tiny Part of the Network
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Maximize NSIp = $22+EBP+VVP (1)
oFp
subject to “Difzﬂw <1(=1,..,N) (2)
a,B,y,020 (3)

where D is degree centrality, B is betweenness centrality, V
IS eigenvector centrality, and F is distance farness measure.
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Rank Name Tier NSI 26 Amazon.com Inc 3 0.8998
1 | Siemens AG 2 1.0000 27 | Silicon Laboratories Inc 2 ©.8977
2 | SAP SE 2 0.9711 28 | Texas Instruments Inc 2 0.8976
3 | Hewlett-Packard Co 2 0.9701 29 | Bayerische Motoren Werke AG 3 0.8969
4 | General Electric Co 2 ©.9657 30  Dow Chemical Co/The 2 8.8955
5 | Samsung Electronics Co Ltd 2 0.9598 31 | ON Semiconductor Corp 2 ©.8954
6 Microsoft Corp 2 0.9327
7 | LG Electronics Inc 2 0.9319 ;; g;—iz;z:pAch i Z:ziz
8 | Apple Inc 3 8.9267 34 | Ingram Micro Inc 2 0.8938

16 Ganerat Motors co e 35| Cisco systens Inc 2 0.8

36 | Nissan Motor Co Ltd 2 ©.8922
11| Intel Corp 2 ©.9209 37 | Telefonaktiebolaget LM Ericsson 2 0.8915
12 | Toyota Motor Corp 2 0.9199 38 | Airbus Group NV 3 0.8910
13 | Accenture PLC 2 0.9168 .

39 | Caterpillar Inc 2 ©.8908
14 | Akzo Nobel NV 2 0.9135 =
15 | sony Corp 3 8.9132 40 | Arrow Electronics Inc 2 ©.8907
16 | Flextronics International Ltd 2 0.9132 41 e e 2 SotECE
17 | Infineon Technologies AG 2 0.9130 42 | Vodafone Group PLC 2 ©.8962
18 | Zebra Technologies Corp 2 0.9119 43 | Atmel Corp 2 0.8901
19 | Volkswagen AG 2 0.9119 44 | Open Text Corp 2 ©.8899
20 FUjitSU Ltd 2 9.9111 45 Adobe Systems Inc 2 0.8894
21 | VeriSign Inc 2 0.9100 46 | Avnet Inc 2 ©.8856
22 | ANSYS Inc 2 ©.9097 47 | Boeing Co/The 3 0.8844
23| ABB Ltd 2 0.9052 48 | Polycom Inc 2 0.8840
24 | Linde AG 2 9.9012 49 | Fiat Chrysler Automobiles NV 3 0.8824
25 | Honeywell International Inc 2 ©0.9002 50 | Danaher Corp 2 0.8820

2019-08-19 15




2019-08-19

Level of formal
control
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Supply network
complexity

Supply network
adaptive
performance
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* Tetrads in Supply Networks

* SC Make versus SC Buy

* Supplier Ecosystem

* Redefining B-S with Emerging Technologies
* SC Financing across Multi-Tiers

* NSI with industry data

* Agency Theory in Triads

* Extended Supply Chains
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