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The Suppt Chain Opettions Reérence-model (SCOR) has beeneleped and endsed ly the
Suppl-Chain Council (SCChn ind@endent notdr-profit corporation, as the avss-industy standadl
for suppy-chain mangement.The SCC vas oganized in 1996 i Pittiglio Rabin Todd & McGrath
(PRTM) andAMR Reseath, and initially induded 69 wluntayy member companies. Council
membeship is nav open to all companies andyanizdions inteested in pplying and adancing
stae-of-the-ar suppl/-chain mangement systems andaatices.

Member companies pa modest anral fee to supparCouncil actiities.
All who use the SCOR-modekaasled to aknowledge the SCC in all documents dekirg or
depicting the SCOR-model and its use

All who use SCOR arencousged to join the SCyoth to futher model deelopment and to obtain

the full benets of membeship. Futher inormation regarding the Council and SCOR can loeifid
at the Councik web site www.suppl-chain.og.
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What Is a Process
Reference Model?

Process eference models inggate the vell-known concets of husiness mcess
reengneeing, bencimaking, and pocess measement into a ass-functional

frameavork.
Business _
Process _ Best Practices Process
Reengineering  Benchmarking Analysis Reference Model

Capture the “as-is”
state of a process
and derive the
desired “to-be”
future state

Quantify the
operational
performance of
similar companies
and establish
internal targets
based on
“best-in-class”
results

Characterize the
management
practices and
software solutions
that result in
“best-in-class”
performance

Capture the “as-is” state of a
process and derive the desired
“to-be” future state

Quantify the operational
performance of similar companies
and establish internal targets
based on “best-in-class” results

Characterize the
management practices

and software solutions

that result in “best-in-class”
performance
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A Process Reference Model Contains:

+ Standad desaptions of mangement pocesses

* A framavork of relaionships among the standasocesses
+ Standatl metics to measw@ piocess pedrmance

* Management pactices thiaproduce best-inlass perdrmance
+ Standad alignment todaures and functionality

Once a Complex Management
Process is Captured in Standard Process
Reference Model Form, It can Be:

* Implemented pyoosefuly to atieve competitre adiantage
* Descibed unambiguougland comranicaed

¢ Measued manaed and contolled

* Tuned ande-tuned to a spefpuipose

> A Process Reference Model
Becomes a Powerful Tool in the Hands
of Management
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The Boundaries of Any
Model Must Be Carefully Defined

“From your suppliers supplier to gur customes customer”
SCOR spans:

« All customer inteactions,from oder enty through paid imoice

« All product (plysical maelial and sevice) transactionsfrom your suppliers supplier to gur
customess customelincluding equipmentsuppliesspae pats, bulk product,software, etc

* All market inteactionsfrom the undestanding of ggregate demand to the fulliment of
ead oder

SCOR does not attempt to describe every business process or activity, incuding:

+ Sales and m&eting (demand eneetion)

» Reseath and tebnolagy development

 Product dgelopment

» Some elements of post-daliy customer suppbr
Links can be made togresses not ihaded within the moded’ scopesud as poduct deelopment,
and some arnoted in SCOR.

SCOR assumes but does not explicitly address:
* Training
* Quality
* Information Tednolagy (IT)
e Administration (non SCM)

SCOR is Based on Five Distinct Management Processes

. Plan |
i — i
i :
( Deliver D Source @ Source( Make . Source

Suppliers’ Supplier Customer \ Customer’s
i Customer
Suppller Internal or External Internal or External
3
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Scope of SCOR Processes

e >

e g
=
=

Demand/Supply Planning and Management

Balance esouces with equiements and ediish/commnunicée plans ér the wole supp) chain,
including Retun, and the recution pocesses of Soce Make, and Delver.

Management of sinessules,suppy chain perbrmance data collectionjnventoly, capital assets,
transpotation, planning corifjuration, and egulaory requiements and compliance

Align the supp¥ chain unit plan with theiiancial plan.

Sourcing Stocked, Make-to-Order, and
Engineer-to-Order Product
Sdhedule delieries; eceve, velify, and tanser pioduct; and authare supplier pgments.
Identify and select suppkouces vhen not pedetemined as br engneerto-order poduct.
Manage lusinessules,assess supplier peranceand maintain da.

Manage inventory, cgpital assetdpcoming poduct,supplier netwrk, import/export
requiementsand supplier greements.

Make-to-Stock, Make-to-Order, and Engineer-to-Order
Production Execution

» Sdedule poduction actiities, issue poduct,produce and tespadage, stege poduct,and elease
product to delier.

P> Finalize engneeing for engneerto-order poduct.

P> Manaye wules,performance daa, in-process puducts (WIP)gequipment andekilities,
transpotation, production netwrk, and egulaory compliance ér production.

Order, Warehouse, Transportation, and Installation
Management for Stocked, Make-to-Order, and
Engineer-to-Order Product

p All order mangement stps flom piocessing customer inqigis and quotes t@uting
shipments and selecting dars.

Warehouse mamggment fom receving and pi&ing product to load and ship quluct.
Receve and erify product & customer site and instalfl,necessay.
Invoicing customer

Manage Deliver lusinessules,performanceinformation, finished poduct irventoies,
capital assetdranspotation, product life g/cle, and impot/export requirments.

vvyyvyy

Return of Raw Materials (to Supplier) and Receipt of Returns
of Finished Goods (from Customer), including Defective
Products, MRO Products, and Excess Products

» All retun dekctive poduct stes from authoizing retun; sdieduling poduct etumn; receving,
verifying, and disposition of dettive pioduct; andetun replacement or edit.

» Retun MRO product stes flom authozing and sheduling etun, detemining pioduct condition,
transering product,verifying product conditiondispositionand equestetun authoization.

» Retun excess poduct stps induding identifying ecess imentol, scheduling shipmenteceving
retuns,approving request auth@ration, receving excess poduct etun in Souce, verifying excess,
and ecover and disposition ofxeess poduct.

» Manage Retun businessules,performancedaa collectionyetun inventoy, cepital assets,
transpotation, network configuration, and egulaory requiements and compliance
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A Process Reference
Model Differs from Classic
Process Decomposition Models

SCOR is a mcess eference model thigrovides a languge for
comnunicding among supptchain painers

P> Process decomposition models are developed to address
one specific configuration of process elements

Level Ins: :
eve Contains: P> Provide a balanced
I horizontal (cross-process)
~——
1 N Process and vertical (hierarchi-
[ 3= Process Element cal) view
[ ]—-L_l—[_| ==———1—— Process Element P> Designed to be
| re)configurable
2 —[F—— Task (re)config
L] L] ] -=— Task >
3 ' ' ' I Used to represent many
C1—-L1—[ 3—— Activities different configurations
of a similar process
|:| Activities
4 ]
] P> Aggregate a series of
: hierarchical process
L] T models
|
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SCOR Contains |
Three Levels of Process Detall

Supply-Chain Operations Reference-model

Not
in
Scope

Level
Description Schematic Comments
Plan Level 1 defines the scope and content
Top Level D for the Supply Chain Operations
(Process Types) Source _>Make >Delive Reference-model. Here basis of

competition performance targets are set.

Configuration
Level (Process
Categories)

A company’s supply chain can be
“configured-to-order” at Level 2 from 30
core “process categories.” Companies
implement their operations strategy
through the configuration they choose
for their supply chain.

Process Element
Level
(Decompose
Processes)

Identify, Prioritize, and
Aggregate Supply-Chain
Requirements

Identify, Assess, and
Aggregate Supply-Chain
Resources

P1.3 P1.4

Establish and
Communicate
Supply-Chain Plans

Balance Production
Resources with Supply-
Chain Requirements

Level 3 defines a company’s ability to
compete successfully in its chosen mar-
kets, and consists of:

= Process element definitions

= Process element information
inputs, and outputs

= Process performance metrics
= Best practices, where applicable

= System capabilities required to
support best practices

= Systems/tools

Companies “fine tune” their Operations
Strategy at Level 3.

Implementation
Level
(Decompose
Process
Elements)

Companies implement specific
supply-chain management practices at
this level. Level 4 defines practices to
achieve competitive advantage and to
adapt to changing business conditions.
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Process Categories
Defined by the Relationship Between a SCOR Process and a Process Type

“SCOR Configuration Toolkit”

SCOR Process

Plan Source | Make [Deliver | Return

Planning P1 P2 P3 P4 P5
Process
' P
Type Execution S1-S3 |M1- M3 | D1 - D3|R1-R3 Cart%%%sfy
Enable EP ES EM ED ER

Practitioners select ppropriate process ctegories flom the SCOR cagtiration toolkit to epresent their

suppl-chain coniguration(s).

Level 1 Process Definitions
SCOR Is Based on Five Core Management Processes

A\

SCOR Process Definitions
Plan Processes that balance aggregate demand and supply to develop a course of
action which best meets sourcing, production and delivery requirements
Source Processes that procure goods and services to meet planned or
actual demand
Make Processes that transform product to a finished state to meet planned or
actual demand
] Processes that provide finished goods and services to meet planned or actual
Deliver demand, typically including order management, transportation management, and
distribution management
Return Processes associated with returning or receiving returned products for any reason.
These processes extend into post-delivery customer support

Sapply-Chais Croscil




Level 1 Performance Metrics

Customer-Facing Internal-Facing

Performance Attribute Reliabilty | Responsiveness | Flexibility |  Cost Assets

Delivery performance [
Fill Rate 0

Perfect order fulfillment d
Order fulfillment lead time 0
Supply-chain response time 0
Production flexibility 0
Supply chain management cost

Cost of goods sold

Value-added productivity

Warranty cost or returns processing cost
Cash-to-cash cycle time U
Inventory days of supply
Asset turns U

OO0 g

|

At Level 2, Each SCOR Process Can Be Further é
Described by Process Type

SCOR
Process Type  Characteristics

P| ann | ng A process that aligns expected resources to meet expected demand requirements.
Planning processes:
= Balance aggregated demand and supply
= Consider consistent planning horizon
= (Generally) occur at regular, periodic intervals
= Can contribute to supply-chain response time

EXECUti on A process triggered by planned or actual demand that changes the state of material
goods. Execution processes:
= Generally involve -
1. Scheduling/sequencing
2. Transforming product, and/or
3. Moving product to the next process
= Can contribute to the order fulfillment cycle time

En ab|e A process that prepares, maintains, or manages information or
relationships on which planning and execution processes rely

Sapply-Chais Crooscil



SCOR Version 5.0 Level 2 Toolkit
Has 30 Process Categories

Plan

P1 Plan Supply Chain

| >
| P3Plan Mak> | P4 Plan DeI’@ P5 Plan Return

Source Make Deliver

M1 Make-to-
Stock

D1 Deliver

S1 Source Stocked Stocked Product

Product

D2 Deliver Make-to-

S2 Source Make-to- Order Product

Order Product

M2 Make-to-
Order

Suppliers

S3 Source M3 Engineer- D3 Deliver Engineer-
Engineer-to- to-Order to-Order Product
Order Product

Customers

Source Return Deliver Return
R1 Return Defective R1  Return Defective
Product Product
R2 Return MRO R2 Return MRO
Product Product
R3 Return Excess R3 Return Excess
Product Product
Enable Plan Source Make Deliver Return

I) Establish and Manage Rules

2) Assess Performance

3) Manage Data

4) Manage Inventory

5) Manage Capital Assets

6) Manage Transportation

7) Manage Supply Chain Configuration

8) Manage Regulatory Compliance

9) Process Specific Elements Align SC/Financials Supplier Agreements

Sapply-Chais Croscil




SCOR Level 3

Presents Detailed Process Element Information for Each
Level 2 Process Category A

> Process flow
S1 Source Stocked Product >--.__ > Inputs and outputs
~~~~~~~~~ » Source of inputs
> Output destination

Level 3 Example — S1 Source Stocked Product

P2.4) Sourcing Plans - (Supplier)

=
|nputS e (ES.2) Sou.rce.: Executign Data T
= (ES.6) Logistics Selection ErEslicie

= (M1.1, M2.1, M3.2) Production Schedule
= (M1.2, M2.2, M3.3, D1.3) Replenishment Signals 1
S1.1 S1.2 S1.3
Process : :
Schedule Receive Verify
Product — Product I Product |
Elements Deliveries
« Procurement Signal (Supplier) = Receipt Verification = Receipt Verification
« Sourced Product on Order (ES.1,ES.2, ES.6, ES.8) (ES.1, ES.2)
Outputs 22, Es9)

= Scheduled Receipts (M1.1,

M) (D) Product Pull Signals
M2.1, M3.2, D1.8)

= M) (
; = (ES.4) Product Inventory Location
= Material on Order = (EM) WIP Inventory Location = (ES.9) Payment
= (ED) Finished Goods Inventory Location Terms
S1.4 S1.5
Lo Transfer Authorize
Product — Supplier
Payment

y

= Inventory Availability (P2.2, ES.4,
M1.2, M2.2, M3.3, D1.8)

Inputs, outputs, and basic logic flow of process elements
are captured.

An Example of SCOR Level 3 Process Element Logic Flow

10
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Examples:

SCOR Level 3 Standard Process é
Element Definition, Performance Attributes and Accompanying Metrics

Process Element: Schedule Product Deliveries Process Number: 1.1

Process Element Definition

Sdeduling and marging the gecution of the indidual deliveries of poduct ayainst an &isting contact or puchase oder
The equirrmentsdr product eleases a detemined based on the detailed sting plan or other types of gduct pull signals.

Performance Attributes Metric

Reliability % Schedules Generated within Supplier’s Lead Time
% Schedules Changed within Supplier’s Lead Time

.....................................................................................................................................

.....................................................................................................................................

Flexibilty Average Days per Schedule Change
Average Days per Engineering Change

.....................................................................................................................................

Cost Product Management and Planning Costs as a % of Product
Acquisitions Costs

.....................................................................................................................................

Assets None Identified

SCOR Level 3 Best Practices and Features

Process Element: Schedule Product Deliveries Prodess Number: 1.1

Best Practices Features

Utilize EDI transactions to reduce cycle time and EDI interface for 830, 850, 856, and 862 transactions
costs

.....................................................................................................................................

VMI agreements allow suppliers to manage Supplier managed inventories with scheduling interfaces
(replenish) inventory to external supplier systems

.....................................................................................................................................

Mechanical (Kanban) pull signals are used to notify Electronic Kanban support
suppliers of the need to deliver product

.....................................................................................................................................

Consignment agreements are used to reduce assets Consignment inventory management
and cycle time while increasing the availability of
critical items

.....................................................................................................................................

Advanced ship notices allow for tight synchroniza- Blanket order support with scheduling interfaces to
tion between SOURCE and MAKE processes external supplier systems

Sapply-Chais Croscil
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Implementation of Supply-Chain Management Practices
within the Company Occurs at Level 4 (and below) ﬁ

D1.7 D1.6 D1.5 D14 D1.3 D1.2 D1.1
Select Route Plan & Consolidate Reserve Receive, Process
Carriers Shipments Build Orders Inventory & Enter & Inquiry &
& Rate Loads Determine Validate Quote
Shipments DeDIivery Order D 1
ate =
i Y Deliver
DL8 DL9 DL.10 DLIL DL12 D113 Stocked
From Make Receive Pick Load Vehicle, Receive & Install Invoice
or Source Product at Product Generate Verify Product PrOd UCt
Warehouse Ship Docs, Product at
Verify Credit Customer
& Ship Site
Process Element - D1.2 Tasks
Level 4
o e o Tl ¥ﬁ23“|<—|
P> Below Level 3, each
Task - D1.2.3 process element is
s [|ESHERT | e R
Communicate
Eione decomposition
1. Contact customer account rep.
2. Look up customer history
LGVQ' 6 3. If necessary, account rep. calls

sales manager to authorize
additional credit

4a. Account rep. clears credit issue
4b. Account rep. refuses credit request

12
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The Concept
of “Configurability”

A supply-chain coniguration is diven ty:

Plan levels of ggregation and inbrmation souces
Sourcelocaions and poducts

Mak e production sites and methods

Deliver channelsjnventoy degployment and prducts
Return locaions and methods

VyVVvyVvYyVvVyy

SCOR nust accuately reflect hav a suppy-chain’s confguration impacts
mana@ement pocesses and @ctices.

Each Basic Supply-Chain is a “Chain” of
Source, Make, and Deliver Execution Processes

Configurability

Plan Plan Plan Plan
1 1 1

Customer and Supplier i

Ead intesection of tvo execution pocesses (Soce-Male-Deliver) is a'link” in the suppl chain
> Execution pocesses éansbrm or transpor maerials and/or poducts
» Ead process is a customer of thepous pocess and a supplier to thexne

Planning pocesses maga these customaupplier links
» Planning pocesses thubalance”the suppf chain
» Every link requiresan occurence of a plan press ciggory

Sapply-Chais Croscil
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How SCOR Logic Supports Horizontal Process Integration

Return Plan

Delivery Plan —m—
P ——

Production Plan

P —

Sourcing Plan

Planning <

Process
Type Plan Source Plan Make Plan Deliver Plan Return

Source, Make, Deliver

g :\\

Transform and MOV |||

Execution
Process
Type

14
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How SCOR Describes One SCM Trade-off

Make-to-Stock Configuration

Common SCM objeate — adieve “market-winning” fulfillment time with the least irentow risk. Example:‘pure”
malke-to-sto& confguration. Plan Delrer and Delier actvities ae talen upon eceipt of Customer @Qer

Plan Source Plan Make Plan Deliver
; ; ‘ Customer Gder
Signal
Source Make
[/ '/ ' Delivered
Product

Common SCM objeate — adieve “market-winning” fulfillment time with the least irentoyy risk.
Examplereplenish-to-oder Delver netvork. Plan Delver actvities ae allead in place andead to be
executed ven Customer @er Signal iseceved

Plan Sou} Plan Ma} Plan Deliver

Customer Qder
Signal

Source Make

- -

' Delivered

Product

15
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How SCOR Describes One SCM Trade-off

Make-to-Order Configuration

Common SCM objecte — adieve “market-winning” fulfillment time with the least wentowy risk. Example:male-
to-order coniguration. Plan Mak and Plan Dealer actvities ae alead in place andead to be &ecuted vinen
Customer Qier Signal iseceved

Plan Source Plan Make Plan Deliver

Customer Cder

\ . Signal

Source Make Deliver
l/ Delivered
Product

Common SCM objeate — adieve “market-winning” fulfilment time with the least irentoy risk. Example:make-
to-order coniguration tha extends though the Sowe pocessAll inter-enteprise planning functions araliead in
place andead to be @ecuted vmen Customer @er Signal iseceved This stieme equies some dgee of
intra-enteprise P1 Planningsee pge 23.

Plan Source Plan Make Plan Deliver
Customer Qder
Signal
Source Make > ‘ Deliver i
Delivered
Product

16
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figuring
ply-Chain Threads

Coniguring a suppl-chain“thread”illustrates hav SCOR congurations ae
done Ead thread can be used to daseymeasue, and @aluge suppy-chain
configurations.

1. Select the tisiness entity to be modeled(graphy, product setprganizaion)
2. lllustrate the plgsical locgions of:

» Production &cilities (Male)

» Distribution actvities (Delver)

» Soucing actities (Souce)
3. lllustrate pimary point-to-point meeral flows using‘solid line” arows

4. Place the mostmpropriate Level 2 execution pocess dagories to desdbe actiities d ead locaion

Make

M1 Make-to-Stock

Source

D1 Deliver Stocked Product
D2 Deliver Make-to-Order
Product

D3 Deliver Engineer-to-
Order Product

M2 Make-to-Order

M3 Engineer-to-Order

17
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Supply Chain Threads are Developed from the
Geographic Product Flow

Latin American
Suppliers
D1

H Consumers

~J_ Suppliers

_’a Warehouse
- - -
%ﬁ Production Site

18
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SCOR Process Maps are Used as a Basis for
Evaluating/Understanding the Supply Chain

European RM
Suppliers

Key Other
RM Suppliers

5. Descibe eab distinct suppl-chain“thread”

S2

S

Raw Materials (RM) Suppliers

P1

ALPHA

P1

~{i P4

reddoraee

Sl D1

Alpha Regional
Warehouse

S1

Consumer

* A suppl-chain thead ties tgether the set of Scee-Male-Delver suppy-chain pocesses thia gven poduct
family flows thiough

» Develop eab thread sparately to undestand commorand distinctexecution pocess cegories

* Consider end-to-end #ds in the intecompary case

6. Place planning jaicess cgories, using dashed lines to shidinks with execution pocesses

[, Place P1if appropiiate

* P1 - Plan SupplChain ggregates outputs tm P2,P3,and P4

Sapply-Chais Croscil

19




In a Classic Logistics World

A change in a supply chain often “ripples” through each linkage, affecting other areas.

Plan Plan
Plan i ; Plan

Source

Change in Supply

(e.g. machine line breakdown)

The impact of altang can bedlt both up and den the suppt chain

» A change in suppy caused ¥ a“production plannerinay impact a'materials plannerand arfinventory
planner”
» Further, such a hang mg impact both pur customes and supplies suppj-chain planning

Effective Supply-Chain Management
Requires Balancing Multiple Links Concurrently

P1 Plan Supply Chain

\

Develop plan that aligns
supply resources to
meet demand

Aggregate all Aggregate all
sources of supply |- »| sources of demand

Y
A

i Deliver : Source : Make : Deliver : Source :  Make

Sapply-Chais Crooscil



SCOR Qverview:
summary

SCOR is a process reference model designed for effective communication
among supply-chain partners.

¢ A standad languaye helps mangement to écus on margement issues
* As an indusly standad, SCOR helps magement bcus aanss intercompary suppl chains

SCOR is used to describe, measure and evaluate
Supply-Chain configurations
* Desciibe: Standad SCOR pocess déafitions allov virtually ary suppy-chain to be congured
* Measure: Standad SCOR metcs endle measuement and beimaking of suppy-chain
performance
* Evaluate: Suppy-chain conigurations mg be aluged to suppdrcontiruous impovement and
strategic planning




