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Tell us more:

* Your name and study field & aspirations ?

Why you are here ?

 What do you expect ?
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What Is SCOR?
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What is SCOR?
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What Is SCOR?

SCOR is an acronym for supply chain
operations reference model, which was
developed to assist businesses in
understanding, structuring, and evaluating the
performance of supply chains.
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SCOR Definition

The SCOR model describes the business activities
associated with satisfying a customer’s demand, which
include plan, source, make, deliver, and return. Use of

the model includes analyzing the current state of a

company’s processes and goals, quantifying operational

performance, and comparing company performance to

benchmark data. SCOR has developed a set of metrics

and best practices information that companies can use
to evaluate their supply chain performance.

APICS Dictionary
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APICS Vision and Mission

= APICS Vision Statement
APICS—the world’s leading community for end-to-
end supply chain excellence.

= APICS Mission
Fostering the advancement of end-to-end supply
chain management through a body of knowledge,
iInnovative research, systems and methods to create
value for customers, members and organizations.
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Now becoming the ASCM - Association for SCM

e

Contact APICS.org Join/Renew Search Cl Q Login
SN—ee

ASSOCIATION FOR
E K m SUPPLY CHAIN ABOUT LEARNING & CORPORATE MAKING AN MEMBERSHIP &
MANAGEMENT

. o ASCM DEVELOPMENT TRANSFORMATION IMPACT COMMUNITY
Built Upon AXPICS Global Standards

Building a Better
World — One Supply
ChainataTime

At ASCM we believe there is unlimited potential for supply chains to shape
the world in which we live. We are proud to announce the ASCM

Foundation, the philanthropic channel of ASCM.

"
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Corporate Transformation

A5 The plobat ieader in SUpply Chaln SFEARirETona TInSinmanon,
Inmvanion and leadership, ASCM 15 yourEnbizssd panmes, prodng

COMPONETHNG Wit QOCESS T INGEEITY expe s, Fameworks and giobal
SLBNEINTE I NElH TS your supply cham.

LT e =

Supply Chain Learning Center

AnncuEcing Hhe 201 Bonch of the Supply Chasin saming Cemer, 3
cammalizad huh Tor sugrply chain duemrion mnd profeestonnl
CevEIpmEent

As supply chaln continues to drive the success of businesses across the globe,
ASCM is committed to making an end-to-end impact—aon the industry,

corporations and their workforce through:

I_Laarnlng and Development

In addition to o globally recogntzed APICS cenifications, ASCAS
merwork of gplehal alsnces and thought-leadership collaboratons offers
Mexibie iEaming OppoTUnites on [pcs rRnging from mventony
management 1o loglsties.

I_Glnhal Network

Driving Innowation thiough pamerships with world-renowned
organtrarions fike Blll & Medinda Gares Foundatian, CIPS, Delotme, PaC,
ACCEIIUTE 3nd moe.

Making an Impact

We belleve supply chain Is biggper than boxes stacked Ina
warehouse and concainers crossing an ocean Supphy?
chalns mpact communites. As n Industry leader, ASCM
s dedicared w helping businesses creare ethical, edficlent
and economical supply chains.

i -
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Global Alliances

Bill & Melinda Gates Foundation

The Bill & Melinda Gates Foundation bullds partnerships that bring
together resources, expertise, and vision to focus on the areas of
greatest need and help all people lead healthy, productive lives. ASCM
has been awarded a grant by the foundation to develop and implement
a sustainable operating model focused on Improving public health
supply chains and foster the overall advancement of end-to-end supply

The Chartered Institute of Procurement and
Supply (CIPS)

CIPS is the world's largest professional body serving the procurement
and supply profession. C1PS will partner with ASCM to improve
workforce development, organizational standards and benchmarking
within procurement. CIPS and ASCM are developing a new
procurement certification, which will be offered in the North American

chain management in Africa.

Learn more

Accenture

Accenture is a global management consulting and
professional services firm that provides strategy,
consulting, digital, technology and operations
services. Accenture will work with ASCM to provide
an extensive, easy-to-access online study program
that supports the APICS CPIM review process.
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market in 2019.

Deloitte

Deloitte is the industry-leading provider of
advisory and consulting services. Together,
Deloitte and ASCM support the Manufacturing
Institute’s STEP Ahead Initiative, which
showcases the impact of women in science,
technology, engineering and production careers.
Plus, the annual APICS Case Competition is
provided in collaboration with Deloitte Consulting
LLP.

© APICS Confidential and Proprietary

PwC

PwC's purpose is to build trust in society and solve
important problems. PwC is a network of firms in
138 countries with more than 236,000 people who
are committed to delivering guality in assurance,
advisory and tax services. PwC is the provider of
SCORMark supply chain benchmarking services for
APICS members, a sponsor of ASCM research and
events, and lends its expertise and point of view as
part of the ASCM Digital SCOR Taskforce.

APICS



Ranking of Association Certifications

Association/Certification Weighted
Total

APICS (CPIMICSCP) 229

56 62 76 368
ISM (CPSM/CSM/CPSD) 44 56 42 286
20 52 38 202
CSCMP (SCPro) 22 28 14 198
14 15 12 136
Chartered Institute of Logistics & Transport 12 13 19 84

Source: SCM World's 2014 ranking of Supply Chain
Associations Certification based on participant’'s
ranking of top 3 associations
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APICS Partners Footprint 300+

? AXPICS |
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APICS Education and Credentials

SUPPLY CHAIN MANAGEMENT

[1] | S ¥
Visual = 14 © APICS Confidential and Proprietary m\s



SCOR Users Have a Common Set of

Top 6

1.
2.
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Achieving operational excellence

Implementing supply chain
performance improvements

. Defining and building an effective and

efficient supply chain organization

. Improving sales and operations planning
. Creating a supply chain strategy

. Globalizing and managing

business processes

© APICS Confidential and Proprietary

Motivations to Launch Improvement Efforts

Other Notables

Developing supply chain organization
talent, support and competence

Searching for ROl on capacity

Integrating Lean, Six Sigma and SCOR to
build a better project portfolio

Building a technology investment
roadmap

Optimizing existing
technology investments

Due diligence as part of a merger
or acquisition

Integrating with the greater value chain

Source: APICS SCC 2015 Survey of ov%ﬁers.



SCOR players, and many more...
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States Transportation Command
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APICS and APICS SCC Members

In the Fortune 1000

3M Incorporated

A. Schulman Inc.

Alticor Corporate Enterprises
ARRIS

Avnet, Inc.

BASF Corporation

Baxter BioScience

Becton Dickinson Vacutainer
Biomet3i

Boeing Company

Booz Allen Hamilton

Bristol Myers Squibb
Brocade Communication
Brunswick Boat Group

C.H. Robinson

Cabot Corporation

Cameron International
Carlisle Companies
Caterpillar, Inc.

Celanese - Ticona

Coca-Cola
Crown Equipment Corp
Cummins

Curtiss-Wnight Controls
Engineered Systems

Donaldson Company
Incorporated

Dow Chemical Company
Edwards Lifesciences
Emerson Electric Co.
FMC Technologies
General Dymanics
General Mills

Harris Corporation
Hershey Company
Hospira, Inc.

Hubbell Incorporated
IDEXX Laboratories
Intel Corporation

Joy Global Inc. HQ

JR Simplot Company
Kellogg Canada Inc.
Kelly Services, Inc.
Kohler Co.

Kraft Foods Incorporated
L-3 Cincinnati Electronics
Lockheed Martin Corporation
McCormick & Company
McGraw-Hill Education
Medline Industries

Merck & Co

Microsoft

Mondelez International
Moog Inc.

MNortek

Morthrop Grumman Corporation

Owens lllinois Inc.
Parker Hannifin
Penske Logistics LLC
PepsiCo

Philips
FPolyOne Corporation
Sealed Air Corp

Sonoco Products Company

St Jude Medical

Stanley Black & Decker
Teledyne ODI, Inc.
Tenneco Inc.

Thermo Fisher Scientific
United Technologies
Valmont Industries
Verizon Communications
VWR International, LLC
Whirlpool Corporation
Wilbur-Ellis Company
WL Gore and Assoc.
Woodward Inc.



APICS SCC Academic

Institutions

American University in Cairo
Bellevue University
Bloomsburg University
Duquesne University
Geaorgia Southern University

Goizueta Business School, Emory
University

Humber College

Jonkoping University
Metropolitan State University
Miami University

Michigan State University
Morth Dakota State University
Penn State University

PHL University College

San Jose State University
SCM Executive Education Institute
Southern University

St. Louis University

Texas Christian University
The Ohio State University

The University of Texas at Dallas

The Wescoe School of Muhlenberg University of Morthampton

College
Tilburg University

Universidad Autonoma de Occidente
Universidad De La Salle Bajio AC

Universidad del Pacifico

Universitat Hohenheim

Universitat Politécnica de Valéncia

Université catholigue de Louvain
Université d'Artois - Sepia FSA
University of alberta

University of Applied Science
Central-Switzerland

University of Auckland Business
School

University of Bamberg, Chair of
Supply Chain Management

University of Cambridge
University of Houston
University of Johannesburg

University of Maribor, Faculty of
Logistics

University of Michigan

University of Muenster

1" @ APICS Confidential and Proprietary

University of Pittsburgh
University of Pretoria
University of Scranton
University of South Dakota
University of Stellenbosch
University of Strathclyde
University of Sydney
University of Vienna

Wayne State Business School
Western lllinois University Quad
Cities

Wright State University
Yeditepe University
Fontbonne University

Al Faisal University

Deusto Business School
IPAG BUSINESS SCHOOL
KEDGE Business School
Rutgers Business School
Skema Business School

The Citadel School of Business
Administration

USC Marshall School of Business
Wisconsin School of Business
Maine Maritime Academy

MED University of Engineering &
Technology

School of HRM
Kuehne Logistics University

Wageningen University and
Research Centre

ZHAW-Zurich University of Applied
Sciences

Hochschule Ruhr West - University
of Applied Sciences

Hogeschool Rotterdam - IBB
Istanbul Technical University

King Abdullah University of Science
& Technology

L'Université du Québec Ecole de
technologie supérieure

Manyang Technological University

Sirindhorn International Institute of
Technology (SIT), Thammasat
University

Suranaree University of Technology

Tor Vergata University



Learning Objectives

1. Explore the origins and goals of the SCOR Reference
Model framework.

2. Understand the structure of the SCOR Reference Model
framework sourcebooks.
3. Work with the four central parts of the SCOR

framework: performance, processes, practices,
people, and Sustainable SCOR.

= Develop a SCOR improvement program.

= Understand the five phases of a typical SCOR
improvement program.

= Apply the SCOR framework to a improvement project.
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End of the course you will have:

*learnt the SCOR framework and its application in the
industrial sector (as well as services sector)

» developed your own case study together with your team
and the extended Participants Group

* Will receive a Certificate of Completion from APICS and
Tor Vergata University, which will provide credits to your
Academic curriculum and qualify you as SCOR proficient.

j ! 6‘ ICS Confidential and Proprietary ms




Agenda of the lessons

* Lesson 1 APICS; SCOR Intro, SCOR Framework

* Lesson 2 SCOR Framework

* Lesson 3 Framework review + SCOR Improvement Program
* Lesson 4 SCOR Improvement Program — cont.ed

« Homework: Teams work together on a case study

* Lesson 5 Case Study presentation

Visual » 24 © APICS Confidential and Proprietary ME:\S



Instructor agreement:

« SCOR framework theory and SCM implications will be taught
and addressed by your Instructor together with a case ?tudy
\ {7
N

Student agreement:

W
 Attend the classes and actively participate to thel lcontent
sharing among students
* Participate in the assigned groups in order to develop your
own case study
* Ask any question either during the class and/or through the
relevant team Platform available from Tor Vergata MScBA

(laD).

Visual * 25 © APICS Confidential and Proprietary ms



At your support:

Visual * 26

A
SCOR SOURCEBOOKS PDF d/ﬁé

QRG - QUICK REFERENCE GUIDE
SMARTPHONE APP - (Android and I0S)

COURSE SLIDES (electronic version)

YOUR PC TO FOLLOW THE LESSONS

APICS website access as affiliates and members

( )

Paper and Pencil !

© APICS Confidential and Proprietary




SCOR Reference Sources

Complete Supply Chain Operations
Reference (SCOR) Model

A digital Quick Reference Guide providing

el a detailed summary of SCOR Processes,
SQQMB Metrics, Practices, and People

An easy to access and use app for mobile
devices available through iTunes, App

Store, and Google Play— Search: APICS
— SCOR

Visual 27 © APICS Confidential and Proprietary m\s



Non disclosure agreement

The Courseware material, slides and case
studies are an adaptation of the relevant
sources extracted by APICS and APICS

SCC repositories, with the purpose and
intent to make the concepts and
applications closer to the Partcipants’
audience needs and expectations.

The material supplied in the course is
obsslciubalin i intended to remain property of Tor Vergata
| University MScBA and APICS and cannot
be copied or distributed to other persons.
Nor can be used for educational purpose

outside of Tor Vergata University.

Visual » 28 © APICS Confidential and Proprietary

APICS



SCOR Framework

Introduction to the SCOR
Framework
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About SCOR: A Process Framework

Combining four techniques into a single integrate approach

Business Process Performance Best Practices Organizational
Improvement Benchmarking Analysis Design

Capture the ‘as-is’ Quantify relative |dentify practices Assess skills and
business activity and performance of and software performance needs
design the future similar supply chains  solutions thatresult ~ and align staff and
‘fo-be’ state and establish in significantly better  staffing needs to
internal targets performance internal targets

. < L <

Processes Performance Practices People

(metrics) (skills)
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SCOR Framework

Using the SCOR Reference
Model

Visual « 32 © APICS Confidential and Proprietary P I CS




Structure of the SCOR Reference Model

The SCOR reference model consists of five sections:

Standard metrics to describe process
performance and define strategic goals

Performance

Standard descriptions of management

Processes . .
processes and process relationships

Management practices that produce
significant better process performance

Practices

Standard definitions for skills required to

Feeplls perform supply chain processes

Special SustainableSCOR includes standard
audlezliER definitions for sustainable business models
3 and environmental accounting ¥_
Visu/al * 33 © APICS Confidential and Proprietary m\s




SCOR Codification

« Each of the SCOR model sections has its own codification
nomenclature.

 SCOR Performance and Processes have a hierarchy of
SCOR activities.

 SCOR Practices are determined by three separate practices:
emerging, best, and standard. Each practice contains a set of
relevant practice activities.

* SCOR People are determined by a single-level list of skills
and processing activities.

- SustainableSCOR is determined by a single-level list of skills
and processing activities.

* Most of the SCOR activities are crossed referenced across
the four major SCOR sections.

Visual » 34 © APICS Confidential and Proprietary ME\S



Reading
SCOR Tables

551 1 Schedule Product Delivesies 4 name

Schaduling and managing the execution of the individual delivenas of product against an existing
contract or purchase orer. The requirements for product releases are delemined based on the
detailesd sourcing plan o other types of product pull signals.

definition

Matrics
RLIET % Sohwidules Changed within Supplier's Lead Time
metrics R5.24 Awaraga Days per Enginasring Changs
RE310 Ayerage Days per Schedule Change
R33N Ayerage Reliase Cyde of Changes
R53.122 Sehedule Product Delvenss Cycle Time
Practicas
BP0 Kanban
BP0l Min-hax Replenishment
BP.041 Trangportafion Oplimizaion
. BF43 Canaignment Inveniony Reduction

praCtI ces BP2 Vendar Managed Invaniory (VW)
BP 138 Yendor Managed imvendory (V)
BP.144 Purchaze DrﬂerManagemen[
BF145 Vendar Collabaration
Peapis
H5 02 Benchmarking
HE 0035 Ditlivery Balancing
HE.0048 Fareashing
H3 0068 Logistics Managament

c HE (074 Master Schaduling
S kl I IS H5.0080 MSDSColBol Enviranmental Inferpretation

HE.0083 Order Management
HE.0083 Prigritizaton
HE 008 Procurement

HE.0106 Production Scheduling

H&.0135 Soicilation/Compeliive Bidding Process K_\
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Reading SCOR Graphics

INPUTS: 8511 Schedule Product Defiveries OUTPUTS

- Reserve Inv. and - Receive product from
determine Delivery Workdiow D Source/Make D1.8
Date D1.3 - Schedule production

= | aActivities M1.1
- - Receive, Enter and
- \/alidate Order D1.2

- Issue Material M1.2
- Establish sourcing
plans P2.4

il
Rermp

bas s
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SCOR Graphics Example -

Metric, practice,

Input Process step and people
Transfer |
product Ssue
material
Issue .
: cycle time
material
Mixed

BP.171 mode/reverse
material issue

Inventory
HS.0058 management

Schedule
production
activity
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PROCESS ELEMENT > sM1.2 Issue Material

The selection and physical movement of sowrcedfin-process product (2. 9. r@w materials, fabricated
components, subassemblies, required ingredisnts, mtermediate formulations (svailabls code or
senvices) from a stocking or resource location (2.9, stockroom, a kecation on the production floor. a
supplier. data storage or resource pool, to a specific point of use locafion. lssuing product or
resource incledes the comesponding system transaction. The Bill of Materials | Bll of Service and
routing information or recipe/proeduction instructons will determine the products to be Esued to

support the producton operationds ).
METRICS > Metrics
RS.3.48 Issue Material Cycle Time
ANMLI 1D Packaging as % of tofal material
PRACTICES > ron
BP.0OR Kanban
BP.OT1 Production Line Sequencing
BP.0M12 Lot Tracking
BP.152 Automated Dats Capture (ADC)
BRP.17T1 Mixed Mode/Reverse Matensl [ssus

PEOPLE SKILLS >

PROCESS WORKFLOW ->

Visual ¢ 38 © APICS Confide
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SCOR Framework

Review of SCOR Processes
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Anatomy of SCOR Processes

Plan: S&OP
Source: Purchase Order (inbound)

Make: Work Order
Deliver: Customer Order

Return: From customer to Supplier

Plan
A A
. N
)
A
8 Source > Make ><—> Deliver
o A A—Il/ A
o
k= ¥
o >< Return (€
o
=)
(7))
\ 4 \ 2 / I v

(@
c

)

=k
o

3

@

q
©

q

o

%)

®

)

7]

®

7]

Enable

|:> Process, arrow indicates material flow direction

|:| Process, no material flow

<€—> Information, goods, financial flow
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Anatomy of SCOR Processes:example

Launch a new product in the Consumer Goods Market

= © ©o N o 0o & 0 N =

©

Budgeting Company Direction setting
Sales Forecasting PLAN SC
Balance Demand and Supply — resource planning PLAN SC
production plan outlook — family level PLAN Make/Source
Disaggregate at single Iltem level PLAN Make
Execute trasnformation/production SOURCE/MAKE
Store in Warehouse DELIVER
Get a Customer Order DELIVER
Deliver & Distribute DELIVER
Return from Trade (defect, excess,...) RETURN
Contracts mgmt; Performance mgmt; IT mgmt; Risk mgmt ENABLE

A =
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End-to-End Supply Chain

Components

.‘;;..

Sub assemblies

Manufacturer

Retailer

Sourc:e>>Make>ellver

>ourc>MakeE>>)ehver

>Sourc>Make>ehver

N
> Source Deliver

"S>

Consumer

|:> Process, arrow indicates material flow direction

Visual ¢ 42
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SCOR Processes and the Supply Chain

I
Deiiver . Source ] @ vor Ypsirce IO ooiver L Source
: @ Source = Make & Deliver >
Return @ Return
@ |Customers
Customer I customers
Internal or external 1

Suppliers’ |
supplier | Suppller

I Internal or external

Enable _Return

Your organization

The integrated process of plan, source, make, deliver, return,
and enable spanning from the suppliers’ supplier to the
customers’ customer
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Objectives of SCOR Processes -

SCOR Processes help companies:

= Document the consensus view of how the business and the
enterprise supply chain is organized—What do we do and
where? (as-is)

= Document the consensus view of the capabilities of the business
and the enterprise supply chain—How do we do this? (as-is)

= Document and test alternative ways to organize the business and
the enterprise supply chain—Test different scenarios (what-if)

= Document the desired way to organize the business and the
enterprise supply chain—What will we do and where? (to-be)

= Document future processes—how will we do this going forward?
(to-be)
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SCOR Hierarchy

TYPE CATEGORY ELEMENT
Level 1 Level 2 Level 3
Scope Configuration Activity

sS1 Source
Stocked
Product

Differentiates Differentiates

sS1.2
Receive
Product

Names Tasks

Level 4

Workflow

~gaT

Sequences Steps

Level 5

Transactions

Links Transactions

Business Complexity
Defines Scope Differentiates Links, Metrics, Job Details Details of
Capabilities Tasks and Automation
Practices
Framework Framework Framework Industry or Technology
Language Language Language Company Specific Language
Language
— A _J

Standard SCOR practices

Visual 45 © APICS Confidential and Proprietary
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Organizational Hierarchy

Level 1 Level 2 Level 3 Level 4 Level 5
Scope Configuration Activity Workflow Transactions
sS1 Source sS1.2
Stocked Receive -’%
Product Product
Differentiates Differentiates Names Tasks Sequences Steps  Links Transactions
Business Complexity
Defines Scope Differentiates Links, Metrics, Job Details Details of
Capabilities Tasks and Automation
Practices

Organization focused Activity focused

APICS
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SCOR Processes: Levels

Level Description Schematic

Major (P)lan (S)ource ~ (M)ake

Processes (D)eliver (R)eturn (E)nable

Comments

Defines the scope, content,
and performance targets of
the supply chain

Process sD1 CHERAEES
categories ad|MTS 4MTO <ETO

Defines the operations
strategy; process capabilities
are set

Process
elements

B B
Processinquiry Receive, enter, Reserveinv.and
and quote validate order deliverydate
B )
Consolidate . Route
orders Buildloads shipments

Ll alig

Defines the configuration of
individual processes. The
ability to execute is set.
Focus is on processes,
inputs/outputs, skills,
performance, best practices,
and capabilities

Improvement
tools/activities

Use of kaizen, lean, TQM, six
sigma, benchmarking

Visual * 47 © APICS Confidential and Proprietary
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SCOR Process Codification - summary

= SCOR processes have unique identifiers:
1. One capital only are level 1 processes:
sS, sM, sD , sR and sk (6 in total) — the small S stands for
SCOR”.

2. A capital plus a number are level 2 (examples):
sS2, sM3, sD2, sD4, sSR1/sDR1 and sE2 (30 in total)

3. A capital plus a number, a period and a number are level 3
processes (examples):
sP1.2,s52.1, sM1.5, sD3.12 (>200 processes in total)

sX =level 1, sXn =level 2, sXn.m = level 3
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SCOR Hierarchy - examples

Example: SOURCE (purchase order; inbound from Material Vendor)
LEV.1 sS
LEV.2 sS1 Source Stocked Product

LEV.3 sS1.1 Schedule Product deliveries

Example: DELIVER (customer order)
LEV.1 sD
LEV.2 sD1 Deliver Stocked Product

LEV.3 sD1.1 Process Inquiry and Quote
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Lead Time and Manufacturing Environments

ETO delivery lead time

Engineer-to-

Design Purchase order

MTO delivery lead time

Make-to-order

RM Inventory| Manufacture

ATO delivery lead time

Assemble-to-
order

Manufacture Inventory\ Assemble

\ MTS delivery
lead time Make-to-stock
Manufacture | Assemble Inventory
\\ Finished Prod.
RM'’s components

Source: Arnold et al., Introduction to Materials Management, 7t ed. Reprinted by Permission of Pearson Education
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Lead Time and Manufacturing Environments

ETO delivery lead time

Luxury Jewel made
with stones from the
client

Premium car with special
features (leather, non std
materials)

PC with components
selected from
catalogue

Shampoo, food,
clothing (on the shelf !)

Engineer-to-
Design Purchase | Manufabture St
MTO Jelivery lead time
Make-to-order
RM Inventory Manufafture
l ATO delivery lead time e
Manufacture | Inventory | Assemble order
| MTS delivery
I lead fime Make-to-stock
Manufacture Assen!ble Inventory
|
|
Visual ¢ 52 © APICS Confidential and Proprietary
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Planning Processes

Supply Chain

v v

Source <> Make <> Deliver

o)
3 e
A 2
-+ o
)]
Q 3
O 0
) =
a
- o
q
9 o
— (@)
o
2
2 a

Return € Return

e Processes: Plan
e Objective: Drive/coordinate execution processes
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Plan (Process ID: sP)

= Objectives of this process:

— The process of determining requirements and
corrective actions to achieve supply chain objectives

= Key Processes Comprehended:
— Supply chain revenue planning/forecasting
— Materials requirement planning

— Factory, repair, maintenance facilities capacity
planning

— Distribution requirements planning
— Manage planning parameters

= Hint: Forecasting, S&OP, MRP?
Probably Plan in SCOR
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Plan Configurations (1/2)

= Plan Supply Chain (Process ID: sP1)

— Planning overall supply chain targets. Plan Supply Chain drives
and coordinates P2, P3, P4 and P5 plans (Compare to “Revenue
plan”, or “Budget” in certain industries)

= Plan Source (Process ID: sP2)

— Planning of material ordering and receiving activities. Plan
Source calculates which materials need to be available when to
support the production plan (P3) and/or the delivery plan (P4).
(Compare to “Materials Requirements Plan”)

= Plan Make (Process ID: sP3)

— Planning of production and/or MRO activities. Plan Make
ensures the production resources (capacity) are in place as
needed and may generate production orders. (Compare to
“Production Plan”)
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Plan Configurations (2/2)

= Plan Deliver (Process ID: sP4)

— Planning of order management, material handling and
transportation activities. Plan Deliver ensures resources are in
place as needed and may generate or recalculate shipping dates
based on material availability. (Compare to “Shipment Plan”,
“Load Planning”)

= Plan Return (Process ID: sP5)

— Planning of the reverse logistics shipping and material handling
capacity. Note: This does not include the maintenance, repair or
overhaul activity planning as those are Make processes.
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Plan Level 2 and Level 3 Processes: Detail

sP1.2 Gather supply chain sP2.2 Gather material sP3.2 Gather production
resources resources resources

sP1.4 Establish and
communicate supply sP2.4 Establish sourcing plans
chain plans

sP3.4 Establish production
plans
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Plan Level 2 and Level 3 Processes: Detail

sP4.2 Gather delivery resources | sP5.2 Gather return resources

sP4.4 Establish delivery sP5.4 Establish and

plans communicate return
plans
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Example: Placing the planning process elements

European RM

Supplier

Key Other

RM Suppliers
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Plan Process Exercise

= A supply chain manager finds that different

organizations (the factory, the distribution center
and procurement) are not working off the same plan.
Procurement orders more materials than needed,
the factory is filled to capacity (but capacity is too
low) and so on. Answer the following questions:
— Which (1) level 3 process would you investigate?
— What are the key outputs of this process step?

— Where do these outputs go to?

— Which best practices would you recommend?
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Manufacturing Planning and Control

Master planning

Business planning

& r:
Resource
> BT e
= O
c 7 sP1 o
= e}
= Master scheduling RCCP <
Py sP2 -g)—,
I . 3
x Capacity S5
requirements «Q
lannin
_5 Input/output £<n
5 Production activity control B oo
O control < USE
§|<J Order g‘-
LU sequencing ‘ S .

Adapted from APICS CPIM
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Source (Process ID: sS)

e Objectives of this process:

e The ordering, delivery, receipt and transfer of raw material
items, subassemblies, product and/or services.

e Key processes comprehended:
e Schedule product deliveries
e Receive, inspect, and hold materials
e |ssue material to Make or Deliver processes
e Supplier/Vendor Agreements
e Vendor certification and feedback, sourcing quality
e Manage Raw Materials inventories
e Freight, import/export documentation

= Hint: Receiving processes? Probably Source in
SCOR
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Source Configurations

= Configurations:

e Source Stocked Product (Process ID: sS1)

e The ordering and receiving of existing products,
components and services from existing contracts, based on
requirement plans. To keep Inventory of materials

e Source Make-to-Order (Process ID: sS2)

e The ordering and receiving of existing products,
components and services for a unigue and identified
customer order.

e Source Engineer-to-Order (Process ID: sS3)

e The selection, ordering and receiving of specialized
products or services that are designed and/or built based on
the requirements or specifications of a particular customer
order or contract.
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Source Level 2 and Level 3 Processes: Detail

Visual * 64 © APICS Confidential and Proprietary m\s



Question: Source Process Flows

=  Which of the following flows is/are correct?

sS2.5

Visual ¢ 65
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$S2.1 $S2.2 $S2.3 sS2.4
Schedule Receive Verify Transfer Authorize

Product Product Product Product \ Supplier /
Deliveries ~] Payment

S T —————

sS2.1 sS2.5 s§S2.2 sS2.3 sS2.4
Schedule Authorize Receive Verify Transfer

Product Supplier / Product Product Product
Deliveries Payment |~

_________________ 1\

$S2.1 sS2.2 sS2.4 $52.5
Schedule Receive Transfer Authorize

Product Product Product Supplier
Deliveries Payment
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Source Process Exercise

= A supply chain manager finds that a high
percentage of finished goods need to be reworked
as a certain component that is ordered specifically
for customer orders is showing high failure rates
when installed in the product.

— Which (1) level 3 process should catch faulty
materials before they are used in production?

— Which metric indicates the yield of this process?
— Where do this process’ inputs come from?

— Which best practices could this manager consider if
he wants to reduce the time it takes to complete the
materials testing?
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Make (Process ID: sM)

= Objectives of this process:

— The process of adding value to products through mixing,
separating, forming, machining, and chemical processes.

= Key Processes Comprehended:

— Schedule production, request and receive material from
Source and/or Make processes

- Manufacture, assemble/disassemble and test product, f
package, hold/release product

— Managing product quality and engineering changes
— Managing facilities and equipment, production status |

workflow and capacity management / _ ‘
— Manage Work-In-Process (WIP) inventories
= Hint: tem number change”? Probably Make in SCOR
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Make Configurations

= Make-to-Stock (Process ID: sM1)

— The making of standard products and services. Planning
(Plan) processes determine what, how much and when to
make.

= Make-to-Order (Process ID: sM2)

— The making of standard or configurable products and services
for unique customer orders. Customer orders determine what,
how much and when to make. Customer orders can be traced
throughout the Make process.

= Engineer-to-Order (Process ID: sM3)

— The making of specialized products or services that are fully or
partially designed and made based on the unique
requirements and specifications of a particular customer order
or contract. Customer orders and specifications can be traced

throughout the Make process.
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Make Level 2 and Level 3 Processes: Detail

sM3.2 Schedule production
activities

sM1.4 Package sM2.4 Package sM3.4 Produce and test

sM1.6 Release product to sM2.6 Release finished sM3.6 Stage finished product
deliver product to deliver

sM3.8 Waste disposal
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Make: Level 2 Process Differentiation

Stocked product (sS1, sM1, sD1)

e Replenishment, inventory/plan driven
e Standard materials

e High fill-rate, inventory risk

Make-to-order (sS2, sM2, sD2)

e Customer order driven/tracing

e Allows configurable materials

e Longer lead times, lower inventory risk

Engineer-to-Order (sS3, sM3, sD3)
e Customer requirements driven/tracing
e Sourcing new materials

process

e Longest long lead-times, low fill rates, lowest inventory risk, expensive
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Exercise: Make-to-Order and SCOR

As a group, discuss the following:

1. Describe in your own words the process of manufacturing a
product of your choice. The deliverable of this step is a list of
9-10 activities.

2. Discuss and agree the level-2 classification for the process
you documented in step 1. Deliverable: sM1, sM2 or sM3.

3. Review each activity from step 1 and identify the SCOR
level-3 process step that matches the activity in your words.

Use the template in your text to complete the discussion.
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Exercise: Make-to-Order and SCOR

Activities Classification Matching level-3
(using your own words) (level-2 matching) SCOR process
1.
Q:
3.
4,
5. e
3 sM__
7.
8.
Q.
10.
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Activities Classification Matching level-3  Process element

(using your own words) (level-2 matching) SCOR process L3 description
1.Schedule mixing/cooking sM2.1 Schedule production
activities for ingredients activities
2.Select RM, move to the sM2.2 Sourced in product
cooking place
3.Mix, boil, cook sM2.3 Produce and test
4.Pour on dish; place on sM2.4 Package
trays
5.Allocate on a common e sM2.5 Stage finished
table before serving product
6.The “Chef” verifies and S M2 sM2.6 Release FP to
gives green light to go on Deliver
7. Guests arrange sM2.7 Waste/Surplus Mgmt
piles/waste/refusals for
disposal
8.Source Return Excess SSR3 (sR3.5) Return Excess
Product

8a.Deliver return Excess sDR3 (sDR3.3) Receive Excess

v Product




Question: Process Flows

= Which of the following flows is/are correct?

M1.1 M1.2 M1.3 M1.5 M1.6
Schedule Issue Produce Stage > Release
Production Product and Test Product Product to
Activities Deliver

M1.1 M1.2 M1.3 M1.5
Schedule Issue Produce Stage
Production Material and Test Product
Activities
M1.2 M1.3 M1.5 M1.6
Issue Produce Stage > Release
Material and Test Product Product to
Deliver
A+B
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Make Process Exercise

= A production manager finds that her engineer-to-
order shop is unable to meet the daily schedules;
down-time, change-over-times and misalignment

between sequence and materials seem to be the
key problems:

— Which (1) level 3 process should she investigate?

— Which metric or metrics should she monitor to
continuously track this problem?

— Where do relevant inputs come from?

— (Which best practices could this manager consj
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Deliver (Process ID: sD)

= Objectives of this process:

— Perform customer-facing order management and order fulfillment
activities including outbound logistics.

= Key processes comprehended:
— Product, service and price quotations
— Order entry and maintenance
— Qrder consolidation, picking, packing, labeling and shipping /]
— Import/export documentation
— Customer delivery and installation
— Logistics and Freight Management
— Manage Finished Goods inventories

i

‘ ‘,.

= Hint: Order taking or Shipping? Probably Deliver in
SCOR
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Deliver Configurations
= Deliver Stocked Product (Process ID: sD1)

— The delivery of standard products (and services) that are
maintained in a finished goods state prior to the receipt of a
customer order.

Deliver Make-to-Order Product (Process ID: sD2)

— The delivery of standard or configurable products and services
that are obtained (Source or Make) for a customer order.

= Deliver Engineer-to-Order Product (Process ID: sD3)

— The delivery of specialized products and services that have been
fully or partially designed in negotiation and based on
requirements from a customer order and customer provided
specifications

Deliver Retail Product (Process ID: sD4)

— The delivery of standards goods in a retail store
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Deliver Level 2 and Level 3 Processes: Detail

D2.2 Receive, figure, : :
sD1.2 Receive, enter and . - con'gue sD3.2 Negotiate and sD4.2 Receive product at
enter and validate

validate order receive contract store
order

sD1.4 Consolidate orders | sD2.4 Consolidate orders - _Schedul-e sD4.4 Stock shelf
installation

sD1.6 Route shipments sD2.6 Route shipments sD3.6 Route shipments [sD4.6 Checkout

" RFP = Request for Proposal, RFQ = Request for Quote K_\
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Deliver Level 2 and Level 3 Processes: Detail

sD1.11 Load product and create | sD2.11 Load product and sD3.11 Load product and
documentation create documentation create documentation

sD1.13 Receive and verify sD2.13 Receive and verify sD3.13 Receive and verify
product by customer product by customer product by customer

sD1.14 Install product sD2.14 Install product sD3.14 Install product

sD1.15 Invoice sD2.15 Invoice sD3.15 Invoice
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Deliver Process Elements

Visual * 80
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The Retail supply chain model
does not match up to the
Manufacturing supply chain
model, therefore processes
are quite different




Question

= Which direction does the order flow? And

materials?
sD1.7
Select Carrier
& Rate
Shipment
Mat. IN sD1.8 sD1.9
— Receive Pick Product
Product from
Source/Make
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sD1.15
Invoice
sD1.3 sD1.2 sD1.1
Reserve Inv. & Receive, Process
Determine Enter & Inquiry &
Delivery Date Validate Order Quote
sD1.10 sD1.11 sD1.12
Pack Product Load & Ship Product
Generate
Documents

Info OUT

—

Info IN

e

Mat. OUT

N
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Deliver Process Exercise

= A warehouse manager observes a large increase of

returns from customers. A quick study of the return
reasons shows the increase is primarily in the
category ‘Wrong Product'.

He wonders whether the “order it today, we ship it
today” approach is impacting the quality of his
operation.

— Which level 3 processes should he investigate?

— Which of these would he look at first if ‘wrong
product ordered’ is ~90% of the increase?

— Which electronic solutions could this manager
consider to prevent these errors from reoccurrj
increasing?
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Enable Level 2 and Level 3 Processes: Detail

sE2.2 Analyze reports sE3.2 Determine/scope work

sE1.4 Communicate business bt s _
sE2.4 Prioritize root causes sE3.4 Maintain access rights

sE2.6 Approve, prioritize, and

sE1.6 Retire business rule
launch

sE3.6 Verify information
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Enable Level 2 and Level 3 Processes: Detail

sE4.2 Identify available skills/ SE5.2 Take Asset Offline sE6.2 Enter and distribute
resources contract

sE4.4 Determine hirin sE6.4 Review contractual
! ring/ sE5.4 Install and configure
redeployment performance
sE4.6 Approve, prioritize and sE5.6 Decommission and sE6.6 Identify resolutions/
launch Dispose improvements

sE5.8 Reinstate asset
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Enable Level 2 and Level 3 Processes: Detail

sE8.6 Publish remediation

SE7.8 Approve, prioritize, and
launch change
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Enable Level 2 and Level 3 Processes: Detail

SE7102 Pre.procurement/Make
test and Market

sE11.2 Identify Technology

solutions alternatives
Engagement

sE10.4 Supplier selection to
participate

sE10.6 Bid tender Evaluation sE11.6 Maintain and Improve
and Validation Technology solution

sE10.7 Contract Award and

: Sel1.7 Retire technology
Implementation

solution
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Reverse Processes

Supplier processes
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e Processes: Return (Source Return, Deliver Return)
e Objective: reverse material flows
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Return (Process ID: sSR - sDR)

= Objective of this process:

— Moving material from customer back through supply chain to
address defects in product, ordering, or manufacturing, or to
perform upkeep activities.

= Key Processes Comprehended
— Identification of the need to return a product or asset
— Requesting and issuing return authorization
— Inspection and disposition decision-making
— Transfer/Disposition of product or asset
— Managing return transportation capacity
— Managing returned material inventories

= Hint: Reverse material flow? Probably Return in SCOR

Visual » 88 © APICS Confidential and Proprietary ms



Return Configurations

= Return Defective Products (Process IDs: sSR1 and sDR1)

— The return of products because the product is defective, the wrong
product was ordered or shipped.

= Return Maintenance, Repair & Overhaul (IDs: sSR2 and
sDR2)

— The return of products or assets to perform preventative
maintenance, (end-of-life) overhaul or repairs due to
breakage/aging with use

= Return Excess Products (Process IDs sSR3 and sDR3)

— The return of excess inventories and inventories of product which
will be retired (end-of-life excess). The product is new and in
original packaging.

= SSR = Source Return, sDR = Deliver Return P
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Return Configurations

= Positioning Source Return and Deliver Return
— Consider the flow of goods; Notice the positions of Source and Deliver

SupplieF‘I I’ i My Company \‘I ! Customer
| | | |
Deliver [ Source I:::# Deliver [ Source
| | |
. .:: | IE:
________ / N e e M L L N e e e e o

— Now, notice the positions of Source Return and Deliver Return

________________ evaluate decide
Supplier | | My Company \ | Customer
| | | |
Deliver h Source * Deliver h Source
Return P Return Return Lo Return
11 I
________ / \_________________/ N e e e e e o
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Source Return Process Elements

sSR1.2 Disposition defective sSR2.2 Disposition MRO product | sSR3.2 Disposition excess
product product

sSR1.4 Schedule defective sSR2.4 Schedule MRO shipment | sSR3.4 Schedule excess
roduct shipment product shipment
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Deliver Return Process Elements

sDR1.2 Schedule defective sDR2.2 Schedule MRO product | sDR3.2 Schedule excess
product receipt receipt product receipt

sDR1.4 Transfer defective sDR2.4 Transfer MRO product sDR3.4 Transfer excess product
product
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Exercise

= Provide examples for each of the 3 different types(,
of Returns processes for a dinner party.

= Deliver Return
— Return Defective Product
— Return Excess Product
— Return Maintenance, Repair Overhaul

= Source Return
— Return Defective Product
— Return Excess Product
— Return Maintenance, Repair Overhaul

= Hint: think material condition and assets
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Example on lev.2 Processes selection

Balance demand/supply SC

Define Operations Strategy Prod.A

- long suppliers Leadtime Source S1

- Flexible Mfg operations, short CT Make M2

- Spare capacity available

- Reduced capacity local DC Deliver D2

- E-commerce returns high rate Return SR1/DR1
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SCOR Framework

Review of SCOR
Performance
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Objectives of SCOR Performance at

Performance (SCOR section 1) helps companies:

Visual

Translate business strategy to supply chain strategy: How
closely is the supply chain strategy meeting business plan
objectives?

Measure supply chain performance: How are we doing,
how are we trending?

Understand relative performance compared to
competitors: How are we doing compared to our supply
chain strategy

Identify and monitor processes that most likely cause the
performance gaps: What improvement targets should we
pursue?
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Supply Chain Performance: Definitions at

= Definitions:

— Performance attribute: a characteristic used to describe a
strategy. Performance attributes serve as classification for
metrics and formulate strategic direction

- Key performance indicator (KPI): a metric to measure the
overall performance or state-of-affairs. SCOR level 1 metrics are
considered KPIs

— Metric: a standard for measurement
- Measurement: an observation that reduces the amount of

uncertainty about the value of a quantified metric

» SCOR metrics = diagnostic metrics
— Monitor and diagnose overall supply chain health.
— Diagnostic relationships (hierarchy) enables gap analysis.
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SCOR Performance Attributes

Reliability Consistently getting the orders right, product
« | (RL) meets quality requirements
()
S Responsiveness (RS) | The consistent speed of providing products/
2 services to customers
@)
Agility The ability to respond to changes in the market
(AG) (external influences)
_ | Cost The cost associated with managing and
g (CO) operating the supply chain
)
© |Assets The effectiveness in managing the supply
(AM) chain’s assets in support of fulfillment
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SCOR Performance Attributes: Level 1
Attribute Level 1 Strategic Metrics

Reliability RL.1.1 Perfect order fulfilment
Responsiveness RS.1.1 Order fulfillment cycle time

AG.1.1 Upside supply chain adaptability

AG.1.2 Downside supply chain
adaptability

AG.1.3 Overall value at risk (VAR)

Cost CO.1.1 Total supply chain management
costs (TSCMC)

C0O.1.2 Cost of goods sold
AM.1.1 Cash-to-cash cycle time

Customer

Agility

Internal

Asset management | AM.1.2 Return on supply chain fixed
efficiency assets

AM.1.3 Return on working capital
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SCOR Performance Metrics: Levels

Level | Description Schematic Comments
Per_formance Reliability Ability to perform a process
attribute (RL) as expected

Level 1
diagnostic
metrics

Percentage of orders
meeting delivery
performance

RL.1.1 Perfect order
fulfillment

Level 2 \

. . RL.2.1 % of orders
diagnostic RL.2.1 RL.:2.2)RL.2.3 'RL.2.4

delivered in full

3l aks

metrics
Level 3 SURERE BRI | Delivery item and delivery
d |ag nostic Deliver Item Deliver quantity i
: accuracy accuracy accuracy metrics
metrics
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Strategic Reliability Metric

Metric:

RL.1.1 Perfect Order Fulfillment

Definition: The percentage of orders meeting delivery performance with

complete and accurate documentation and no delivery damage
(In Full + Commit Date + Docum.Acc. + Perfect Condition)

Calculation: [Total Perfect Orders] / [Total Number of Orders] x 100

Diagnostic + RL.2.1 % Orders Delivered in Full

Metrics:

« RL.2.4 Perfect Condition

(examples) <« RL.3.19 % Orders Received Defect Free

Notes:
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 RL.3.24 % Orders Received Damage Free

An order is perfect only if all L2/L3 metrics are perfect; An |
i order must be: on-time AND in-full AND right condition AND
. nght documentation

...............................................................................................
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Reference Sections

BP.021
BP.027
BP.028
BP.035
BEP.040
BP.117
BP.119
BP.120
BP.121
BP.153
BP.165

Sales and Operations Planning
Pull-Based Inventory Replenishment
Inventory Optimization

Business Rule Review

MTO Order Fulfillment Strategy

Embed Specialized Services
Generation of Dynamic Bills of Materials
3D Print / Rapid Protoyping

Digital Packaging on Demand

Bar coding/RFID

Convergence of SCOR with Lean and Six Sigma

Hierarchy

RL.2.1 % of Orders Delivered In Full
RL2.2 Delivery Performance to Customer Commit Date
RL.2.3 Documentation Accuracy

RL.2.4 Perfect Condition

Processes

SCOR Supply Chain

s32 Source Make-to-Order Product
53 Source Engineer-to-Order Product
sM2 Make-to-Order

sM3 Engineer-to-Order

sD1 Deliver Stocked Product

sD2 Deliver Make-to-Order Product
sD3 Deliver Engineer-to-Order Product
Practices

BP.159 Electronic Data Interchange (EDI)
BP.O14 Demand Planning & Forecasting
BP.O19 Demand Planning

BP.020 Demand Management

(example still with SCOR 11.0)
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Reliability Level 2 Metric: Table Detail

Metric: RL.2.1 Percent of Orders Delivered in Full

Definition: Percentage of orders in which all of the items are received by
the customer in the quantities committed.

Calculation: [Total number of orders delivered in full] / [total number of
orders delivered] x 100%

Data Data driven from SCOR order delivery (deliver), inventory

Collection: availability (make), and shipment and customer receiving

processes (source)
Order quantities are based on item/quantity original

Discussion: commitments agreed to by the customer.
Diagnostic . :
Level 3 « RL.3.33 Delivery item accuracy

] « RL.3.35 Delivery quantity accuracy
Metrics:
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Reference Sections - RL.2.1

Visual « 104

Hierarchy

RL.3.33 Delivery Item Accuracy

RL.3.35 Delivery Quantity Accuracy

Processes

sD1.3 Reserve Inventory and Determine Delivery Date
sD1.12 Ship Product

sD1.13 Receive and verify Product by Customer

sD2.3 Reserve Inventory and Determine Delivery Date
sD2.12 Ship Product

sD3.3 Enter Order, Commit Resources & Launch Program
sD3.12 Ship Product

sD3.13 Receive and verify Product by Customer
Practices

BP.O17 Distribution Planning

BP.019 Demand Planning

BP.022 MRP |

BP.144 Purchase Order Management

BP.145 Vendor Collaboration

© APICS Confidential and Proprietary
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Reliability Level 3 Metric: Table Detail (example)

Visual ¢ 105

RL.3.33

RL.3.34

Delivery Item Accuracy

Percentage of orders in which all items ordered are
the items actually provided, and no extra items are

provided

Delivery Location Accuracy

Percentage of orders which is delivered to the
correct location and customer entity

sD1.2 Receive, Enter, and
Validate Crder

sD1.4 Consolidate Orders
sD1.11 Load Vehicle and
Generate Shipping
Documents

sD1.12 Ship Product
sD1.13 Receive and verify
Product by Customer
sD2.2 Receive, Configure,
Enter and Validate Order
sD2.4 Consolidate Orders
sD2.11 Load Product &
Generate Shipping Docs
sD2.12 Ship Product
sD2.13 Receive and verify
Product by Customer
sD3.3 Enter Order, Commit
Resources & Launch
Program

sD3.6 Route Shipments
sD3.11 Load Product &
Generate Shipping Docs
sD3.12 Ship Product
sD3.13 Receive and verify
Product by Customer
sD1.2 Receive, Enter, and
Validate Crder

sD1.4 Consolidate Orders
sD1.11 Load Vehicle and
Generate Shipping

© APICS Confidential and Proprietary
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Strategic Responsiveness Metric

Metric: RS.1.1 Order Fulfiliment Cycle Time

Definition: The average actual cycle time consistently achieved to fulfill
customer orders. For each individual order, this cycle time
starts from the receipt and ends with the customer
acceptance of the order (delivery). The unit of measure is
days.

Calculation: [Sum Actual Cycle Times For All Orders Delivered] / [Total
Number Of Orders Delivered]

Diagnostic e RS.2.1 Source Cycle Time

Metrics: e RS.2.2 Make Cycle Time

(examples) e RS.2.3 Deliver Cycle Time (RS.2.4-Retail; RS.2.5-Return)
e RS.3.96 Pick Product Cycle Time

Notes: Order Fulfillment Cycle Time includes dwell time. Dwell time
is the time no value add activities are performed on the order

or product, imposed by customer requirements.
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Strategic Agility Metrics

Metric: AG.1.1 Upside Supply Chain Adaptability

Definition: The maximum sustainable percentage increase in quantity
delivered that can be achieved in 30 days

Calculation: SC Flexibility is the minimum time required to achieve the
unplanned sustainable increase when considering Source,
Make and Deliver components and Return.

Diagnostic e AG.2.1 Upside Source Adaptability
Metrics: e AG.2.2 Upside Make Adaptability
e AG.2.3 Upside Deliver Adaptability
e AG.2.4 / AG.2.5 Upside Source/Deliver Return Adaptability

Notes: This metric may have more than one Source, Make and
Deliver Flexibility component depending on the complexity of
the supply chain.
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Strategic Agility Metrics
Metric: AG.1.2 Downside Supply Chain Adaptability
Definition:  The reduction in quantities ordered sustainable at 30 days

prior to delivery with no inventory or cost penalties.
Adaptability is expressed as a percentage of current run-rate.

Calculation: Downside: Percentage sustainable reduction (sS, sM, sD, sR)

Diagnostic e AG.2.6 Downside Source Adaptability

Metrics: e AG.2.7 Downside Make Adaptability

(examples) o AG.2.8 Downside Deliver Adaptability

Notes: The calculation of Supply Chain Adaptability requires the

calculation to be the least quantity sustainable when
considering Source, Make, Deliver and Return components.
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Strategic Agility Metrics
Metric: AG.1.3 Overall Value @ Risk (VAR)

Definition:  SC VAR is the sum of the probability of risk events times the
monetary impact of the events which can impact any core supply
chain functions (e.g. Plan, Source, Make, deliver and Return)

VaR = Probability of Risk Event (P) x Monetized Impact of Risk
Event (I)

Diagnostic e AG.2.9 Supplier's/Customer’s/Products’ Risk Rating
Metrics: e AG.2.10 Value at Risk (Plan)

e AG.2.11 Value at Risk (Source)

e AG.2.12 Value at Risk (Make)

e AG.2.13 Value at Risk (Deliver)

e AG.2.14 Value at Risk (Return)

e AG.2.15 Time to Recovery

Notes: The effort of measuring VaR on periodic basis can provide

organizations with an ability to mitigate or respond effgi;tweg' to
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Strategic Cost Metrics

Metric: CO.1.1 Total SCM Cost

Definition: The sum of the costs associated with the SCOR Level 2 processes to
Plan, Source, Deliver, and Return. Cost of Raw Material and Make
=  Costs are generally accounted for in COGS. It is recognized that

= .. there is likely to be overlap / redundancy between supply chain

‘% management costs and COGS

€4 {g /
Calculaé)n: TSCM is calculated as the sum of:
« CO0.2.1 Planning Cost / CO.2.2 Sourcing Cost
CO.2.3 Make Cost / CO.2.4 Deliver Cost
CO.2.5 Return Cost / C0.2.6 Mitigation Cost (related to special
cause «variation» not predictable)

Diagnostic e All of the above in calculation

Metrics: e (O0.2.6 Mitigation Cost: The sum of the costs associated with
managing non-systemic risks that arise from special cause
variations within the supply chain

Notes: TSCM Cost can be measured per event and at aggregated SC level.
At transactional level requires ABC Activity based costing
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COGS (now is a lev.2 metrics)

Metric:

Definition:

Diagnostic
Metrics:

Notes:

CO0.1.2 Cost of Goods Sold

The cost associated with buying raw materials and producing finished
goods. This cost includes direct costs (labor, materials) and indirect
costs (overhead).

[Cost of Goods Sold is calculated as the sum of:

COGS = direct material costs CO.2.7 + direct labor costs CO.2.8 +
indirect costs related to making product CO.2.9

Lev.2:

CO.2.7 Direct Labor Cost

CO.2.8 Direct Matl Cost

CO.2.9 Indirect Cost related to Production

Cost of Raw Material and Make Costs are generally accounted for in

COGS. It is recognized that there is likely to be overlap/ redundancy
between Total Supply Chain Management Cost and COGS.
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Strategic Asset Metrics

Metric: AM.1.1 Cash-to-Cash Cycle Time

Definition: The time it takes for an investment made to flow back into
the company after it has been spent in RMs. For services,

ur* from the payment of resources to the point the company
receives payment from the customer.

Calculation:  [Inventory Days of Supply] + [Days Sales Outstanding] —
[Days Payable Outstanding]

Diagnostic e AM.2.1 Days Sales Outstanding (DSO)
Metrics: e AM.2.2 Inventory Days of Supply (IDOS)
e AM.2.3 Days Payable Outstanding (DPO)

Notes: For services, the time between paying the resources assigned
to a service and receiving payment for the service delivery.
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Strategic Asset Metrics
Metric: AM.1.2 Return on Supply Chain Fixed Assets

Definition: The return an organization receives on its invested capital in

supply chain fixed assets. This includes the fixed assets used
. | to Plan, Source, Make, Deliver and Return. Examples of fixed
r& assets include land, buildings, machinery, trucks

Calculation:  ([Supply Chain Revenue AM.2.4 ] — [TCTS* ]/ [Supply Chain
Fixed Assets AM.2.5 ]

Diagnostic e AM.3.11 Deliver Fixed Assets Value
Metrics: e AM.3.18 Make Fixed Assets Value
e AM.3.20 Plan Fixed Asset Value
e AM.3.27 Source Fixed Assets Value
e AM.3.24 Return Fixed Asset Value

Notes: Supply-Chain Revenue is the operating revenue generated
from a supply chain. This does not include non-operating
revenue, such as investments, etc. which go in the “Net
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Strategic Asset Metrics
Metric: AM.1.3 Return on Working Capital

Definition: Return on working capital assesses the magnitude of
investment relative to a company’s working capital position
s | versus the revenue generated from a supply chain.
H’ﬁ Components include accounts receivable, accounts payable,
inventory, SC revenue and supply chain management costs.

Calculation: ([Supply Chain Revenue] — [TCTS]* ) / [Working Capital]
i.e (WC=IDO+IRO-IPO)

Diagnostic e AM.2.6 Payables Outstanding
Metrics: e AM.2.7 Sales Outstanding
e AM.2.8 Inventory

Notes: Supply-Chain Revenue is the operating revenue generated
from a supply chain. This does not include non-operating
revenue, such as investments, etc..
* TCTS j.e, TSCMC CO.1.1 + COGS CO.1.2 XPICS
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What is Benchmarking:

= Qualitative Benchmarking

— Comparing best practices among organizations
- Maturity Assessments

= Quantitative Benchmarking

— Comparing levels of measured performance
- Assessment of Performance Gaps

= Competitive Benchmarking

— Quantitative Benchmarking between companies
—> ldentifies superior relative performance

= Process Benchmarking

— Based on business processes
—> |ldentifies the BIC (Best In Class)
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Exercise: Benchmarking

= Create a benchmark for the strategic Cash-to-Cash
Cycle Time metric and its three diagnostic metrics
(DSO, DPO, IDOS):
— Use the template provided on the next three slides

— Your SCOR reference book contains the definitions and
calculations. (See Section 1)

— The provided financial data (from Yahoo Financial)
companies. Make assumptions as needed.

= Notes:
— Data provided by Yahoo is not at supply chain level. Supply
chain benchmarking should take place at the supply chain
level and not at the corporate level. The data does not make
this exercise less useful.

— The exercise simply shows that this type of information is
available, as it happens often in real business.
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Exercise: Benchmark (1/3)

= Step 1, Calculate metrics for each company and complete the table

DSO = Days Sales Outstanding, DPO = Days Payables Outstanding, IDOS =

Inventory Days

of Supply, C2C = Cash to Cash Cycle time
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Exercise: Benchmark (2/3)

Step 2, Copy and sort (for each metric) the results from the previous slide

DSO = Days Sales Outstanding, DPO = Days Payables Outstanding, IDOS = Inventory Days

of Supply, C2C = Cash to Cash Cycle time
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Exercise: Benchmark (3/3)

= Step 3, Copy the results from the previous table

= Your objective will be to identify the Gap to reach an Advantage Market
position

% _ .
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Exercise solution: Benchmark (1/3)

= Step 1, Calculate metrics for each company and complete the table

DSO = Days Sales Outstanding, DPO = Days Payables Outstanding, IDOS = Inventory Days

of Supply, C2C = Cash to Cash Cycle time _
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Exercise solution: Benchmark (2/3)

Step 2, Copy and sort (for each metric) the results from the previous slide

DSO = Days Sales Outstanding, DPO = Days Payables Outstanding, IDOS = Inventory Days

of Supply, C2C = Cash to Cash Cycle time _
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Exercise: Benchmark (3/3)

= Step 3, Copy the results from the previous table. Start with Superior, the
Parity and then Advantage is in between S and P.

_____ GAP to Fill: 83 -12 = 71 days

1
: The data P, A, S are available from the Benchmark study resources
I
J
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Exercises: The Dinner Party

= How do you measure the success for a dinner
party (on site kitchen)? For each performance
attribute describe 1 or 2 metrics that are
measurable and considered key performance
indicators. (Use your own words)
— Reliability
— Responsiveness
- Agility
— Cost
- Asset Management

= What would you consider good performance;_—ior

each? .
= XBics
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SCOR Framework

Review of SCOR Practices
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Introduction to SCOR Practices: Definition

The Practices section of the SCOR reference
manual provides a collection of industry-neutral
practices companies have recognized for their
value. A practice is a unique way to configure a
process or set of processes.
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Four Types of SCOR Practices: Definitions at

* Emerging practice: a practice that introduces new technology,
knowledge, or radically different ways of organizing processes

* Best practices: practices that are current, structured, and
repeatable and have a proven and positive impact on supply
chain performance

* Standard: practices that have been used by a wide range of
businesses over a long period of time and that produce
acceptable, positive results

* Declining: practices that have been used for long periods of
time but have become obsolete and even harmful to business
and supply chain performance
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Four Types of SCOR Practices: Definitions
TOTAL OF ABOUT 200 PRACTICES

PRACTICES must be:

current — not emerging not obsolete

structured — feature a clear goal,scope

proven — demonstrated in a working environment
repeatable — proven in multiple org.s and industries

EMERGING (high risk / high result) - BP.176 Omni-channel, BP.177
Additive Manufacturing, BP.178 Block Chain, BP.179 Demand
Driven MRP, BP.180 Demand Driven S&OP, BP.181 Digital Supply
Chain, BP.182 Internet of Things

BEST (moder.risk / moder.result); BP.173 Supply Chain Risk
Monitoring, BP.174 Supply Chain Risk Assessment, BP.187 Supply
Chain Finance

STANDARD (low risk / low result); BP.018 ABC Inv.classification
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Classification of Practices

Practices by classifications:

= business process
analysis/improvement

= customer support
= distribution management

= Information/data
management

= inventory management

= material handling

= new product introduction
= order engineering (ETO)

= order management
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people management
(training)

planning and forecasting

product lifecycle
management

Production execution
Purchasing/procurement
reverse logistics
risk/security management

sustainable supply chain
management

transportation management

warehousing

APICS



Levels of SCOR Practices

Emerging Best Standard
practices practices practices

SCOR practices repository

SCOR l ~vs~1 D | I e )
practices pProcesses Processes
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Best Practice Selection

Are all best practices equally important for you?
— SCOR contains more than 170 practices today: do you need all?

— Implement a best practice IF it makes sense for your specific
processes, business, or industry.

e Assign each best practice a pin.
e Determine risk, investment.
e Determine return.

e Push the pin in the resulting
quadrant.

e Some pins may not make the
table at all if they are not
appropriate for your supply
chain, business or industry.
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SCOR Framework

Review of SCOR People
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Introduction to SCOR People: Definition

The People section of the SCOR reference
manual introduces standards for managing
talent in the supply chain. This skills
management framework within SCOR
compliments process reference, metrics
reference, and practice reference components
with an integrated view of supply chain skills.
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Key Elements of the People Section at

= Skill: Capacity to deliver pre-determined results with
minimal input of time and energy

= Experience: The knowledge or skill acquired by
observation or active participation

= Training: A particular skill or type of behavior learned through
instruction over a period of time

= Competency level: The state or quality of being qualified,
having the ability, to perform a specific role
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Defining Skills

= Each skill is defined by

Perform- its description
ance

(metric) = And by association to:
experiences, training

= EXxperiences, training,
Process Experience are not directly
connected to any other

Practice framework element.

(best
practice)

Training
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Skills:
example

HS:0010

Working knowdedge and ability to effectively interpret and comrounicats genersf finsncisl socounting
practices and principl=s which maintzhn company 2nd regulstony camcliance.

Easic Finance

Proceszas

=P13 Balance Product Resources with Praduct Requirements
231 Id=ntify Sources of Suzgly

=512 Eelect Final Supplier and Nagatiats

=513 Schedulz Produc: Celiveriss

sE2 Manage Perormancs

Expensnoes

HE.Ca0 Advanced Financial Aczounting Principles

HE L0110 Basic Finance

HE.C047 CoatFrice Analysis

HE.L101 Financial Callaberation

HE.L102 Financial Planning

HE.L2320 Eales and Operations Planning (S&0F)

HE G283 Utilizing Finanee Syst=ms

Trainings

HT.0H2 Basiz |=gal process [2mbarga, Elack list)
HTCO14 Basi Supply ChainFinance

HT.COHE Business Ethics/Conductiraining

HT O35 Credit Mansgerrent

HT 0055 Exception Maragerent

HTOI02 Megcdiztion Skils
HToM02 Fraduct SpesificTraining

Practices

BF.131 Ali=mative SupplierBenchmarking

BF.13Z lest= InvEstion to Tendzr(Quota)

BF.134 Supplier Evsiuatian using Robus: Evalation Taool
BF.144 Furchaz= Crder Managerment

BF.148 ey Delivaryissitication

B APICS 2017, Al rights reserved. 4111 ECORVersion 12.0
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SCOR FRAMEWORK

Review of SustainableSCOR




Introduction to SustainableSCOR: Definition

The SustainableSCOR section, within Special Applications,
of the SCOR reference manual introduces a set of strategic
environmental metrics that effectively allow the SCOR
model to be used as a framework for environmental
accounting.

GRI Standards are free to use and are available at www.qglobalreporting.orqg/standards.

..oop
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GRI — Global Reporting Initiative

Using the GRI Standards for sustainability reporting

Starting point

Foundation

GRI

101

Choose an option for

reporting in accordance

with the Standards
Section 3, GRI 101

‘ Core

‘ Comprehensive |

Visual ¢ 138

Apply the Reporting
Principles throughout the

reporting process = 77

Section 1, GRI 101

Report contextual
information about your
organization and its reporting
practices, using GRI 102

General
Disclosures

GRI

102

Comply with all reporting
requirements for a selected
number of disclosures,

as per Table 1 in GRI 101

Comply with all reporting
requirements

© APICS Confidential and Proprietary

....................................... >

Report the management
approach for every
material topic identified,
using GRI 103

Management
Approach

GRI &eonen >

103

Comply with all reporting
requirements in GRI 103,
for each material topic

Comply with all reporting
requirements in GRI 103,
for each material topic

Identify your material topics
Section 2, GRI 101

Report on each material
topic identified, using the
corresponding topic-specific
Standard

—
For each topic Standard: comply with all reporting
requirements in the ‘Management approach disclosures’
section, and all reporting requirements for ot least

one topic-spedific disclosure

For each topic Standard: comply with all reporting
requirements in the "Management approach disclosures
section, and all reporting requirements for all
topic-specific disclosures
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Concepts around sustainable SCOR / GRI

Reduce
Reuse
Recycle

» Materials used

* Non renewable matls used

* Renewable matls

* % of recycled Input matls

* % reclaimed Prods & Pkg Matls

» Total SC Energy consumed

» Total SC Non renewable Energy consumed (from Qil, natural Gas, etc)
» Renewable SC energy (solar, hydro, biomass, geo)

« Water withdrawn (oceans, seas, lakes, rivcers, rain, etc)

» Water used/recycled

» GHG emissions (CO2, gas) Direct/Indirect
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Sustainable SCOR: GRI

Most of the data are relevant to the Environmental

management — GRI 300 Stds

/GRI 301 — Materials A

GRI 302 — Energy

KGRI 303 — Water / Effluents y \
... . SCOR
GRI 304 — Biodiversity /
GRI 305 — Emissions
GRI 306 — Effluents / Waste

GRI 307 — Environmental compliance

GRI 308 - Supplier environmental assessment
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Sustainable SCOR: example

~

Disclosure 305-1
Direct (Scope 1) GHG emissions

The reporting organization shall report the following information:

a. Gross direct (Scope 1) GHG emissions in metric tons of CO: equivalent.

Gases included in the calculation; whether COs, CH., N:O, HFCs, PFCs, SFs, NF;, or all.
Biogenic CO: emissions in metric tons of CO: equivalent.

Base year for the calculation, if applicable, including:
i. the rationale for choosing it;
li. emissions in the base year;

iii. the context for any significant changes in emissions that triggered recaiculations of base
year emissions.

Source of the emission factors and the global warming potential (GWF) rates used,
or a reference to the GWP source.

Consolidation approach for emissions; whether equity share, financial control,
or operational control.
Standards, methodologies, assumptions, and/or calculation tools used.

b.
d.
Disclosure
305-1%
f.
£
2.1

When compiling the information specified in Disclosure 305-1, the reporting organization shall:
111  exclude any GHG trades from the calculation of gross direct (Scope 1) GHG emissions;

212 report biogenic emissions of COx from the combustion or biodegradation of biomass
separately from the gross direct (S5cope 1) GHG emissions. Exclude biogenic emissions
of other types of GHG (such as CHs and N10O), and biogenic emissions of CO» that occur
in the life cycle of biomass other than from combustion or biodegradation (such as GHG
emissions from processing or transporting biomass).
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Example of scorecard - Saint Gobain

Indicator

ENVIRONMENTAL MANAGEMENT

Total environmental expenditure, of which*: 1271M€ 127.4 M€ 1226 M€ EN3I \
# Salaries and other payroll expenses for environmental officers 261 M€ 270 M€ 251 M€
# |SO 14001 and EMAS environmental certification and renewal costs 35 ME 26 ME 29 M€
# Environmental taxes 6.9 ME 58 M€ 89 ME
¢ Insurance and warranties 84 M€ 6.1 M€ 43ME
# Environmental fines 0.3 ME 01ME€ 01ME EN29
# Cost of environmental incidents 39ME 03ME 09 ME
# Cost of technical measures 6.7 M€ 6.0 ME 71ME
# Environmental R&D budget 59.7M€ 61.8 M€ 59.0 M€

# Soil decontamination, site remediation and other clean-up costs 184 M€ 17.7 M€ 151M€ )
\Qagital exgenditure on environmental Erotection measures ?Eﬁ M€ 6;3 M€ 21 ME

RAW MATERIALS AND PRODUCTION WASTE

Quantity of non-recovered production waste from the concerned sites* 0.482 Mt 0.469 Mt 0490 Mt EN23
Quantity of non-recovered hazardous production waste from the concerned sites* 0.029 Mt 0.033 Mt 0.036 Mt EN23
Consumption of primary raw materials in glass furnaces, concerned sites® 6.50 Mt 6.50 Mt 6.47 Mt
. ) — 172 Mt of internal  1.69 Mt of internal  1.64 Mt of internal
The ma; el the oo enerarec an sevesc I the some industrial ste,  CUIEL AT MEof  culet100 Mtof  culetand 099 Mt EN2
g ’ external cullet external cullet  of external cullet
Percentage of ton of finished product from primary melt of cast iron produced,
concerned sites* 82.1% 83.2% 777%  EN2
Percentage of recycled material in each ton of finished product of cast iron
produced, concerned sites* 45% 42% 44%  EN2
Percentage of recycled material in each ton of finished product of gypsum
produced, concerned sites® 34% 36% 36% EN2
ENERGY
Total energy consumption of concerned sites* 147,543 TJ 147,026 TJ 148732TJ EN3
Total energy consumption of entire Group at actual scope of reporting** 161,588 TJ 156,308 TJ 202,840T) EN3
N—— : ' 5280TJ (46,532) TJ (10,006) TJ
Annual variation in energy consumption of entire Group at scope** EN6
e e Broup at scop (+3.4%) (-22.9%) -4.7%)
Total indirect energy consumption of entire Group at actual scope** 35177 Td 33289 TJ 39,826 TJ EN3
Annual variation in indirect energy consumption 1,888 TJ (6,537) TJ (3,662) TJ ENG
of entire Group at actual scope** (+5.7%) (-16.4%) (-8.4%)
Electricity consumption of entire Group at actual scope** 34,370 TJ 32,501 TJ 38,767 TJ EN3
Steam and hot water consumption of entire Group at actual scope** 794 TJ 789 TJ 1,060 TJ EN3
Direct total energy consumption of entire Group at actual scope™ 126,412 TJ 123,019 7J 163,014 TJ  EN3
ati i i i " 3393TJ (39,995) TJ (6,444) TJ
Annual variation in direct total energy consumption of entire Group at actual scope (+3%) (-25%) (-4%)
Coal and coke consumption of entire Group at actual scope™* 20,066 TJ 21,485TJ 27550TJ EN3
Natural gas consumption of entire Group at actual scope** 88,889 TJ 87322 1) N4,783TJ EN3

Petroleum products consumption of entire Group at actual scope** 12,641 TJ 12,037 TJ 20,454 TJ EN3
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SUSTAINABILITY MODEL

KPIl's example
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emisSSions

Indicator

ig?u{ﬁgteirt\?rlzsg;su gf grf:éugg:zzr%aeze:igg:_rchases of electricity, steam, hot water) 3.2 Mt eq.CO; 3.3 Mt eq.CO; 35MteqCO, ENIG
;r;criu{:gteirtr:rn:sgrr;z gfagtraegtnur;?t;séz g:.s.es (purchases of electricity, steam, hot water) 3.6 Mt eq.CO, 35Mt eq.CO, 42 Mteq.CO, ENI6
Annual variation of indirect emissions of greenhouse gases (purchases of electricity, 01MteqCO, (0.7)MteqCO, (0.6)Mteqa.CO; ENI9
steam, hot water) for the entire Group at actual scope"* (+3%) (-17%) (-13%)
fv‘ng;“ﬁazcél%T g;";’fgagg‘j'e‘)“m°"e' 034kgCO/€  033kgCO/€  040kgCO/€ ENIB
OTHER AIR EMISSIONS

SO, emissions from the concerned sites in the Pipe and Glass Activities® 1187t 13150 t 15230t EN21
NO, emissions from the concerned sites in the Pipe and Glass Activities® 17824 t 18,679t 19972t EN21
Dust emissions from the concerned sites of the Pipe and Glass Activities® 3140t 5201t 7810t EN21
WATER

Water withdrawal from the concerned sites® 509 Mof m* 640 Mof m? 639Mofm® ENS
Total water withdrawal for the entire Group at actual scope** 536 Mof m* 66.9 M of m* 69.7Mof m* ENS8
Rainwater withdrawal for the entire Group at actual scope** 0.7 M of m* 0.7 M of m* 0.7Mof m* EN8
Municipal water withdrawal for the entire Group at actual scope** 15.4 M of m* 14.3Mof m? 159Mofm* ENS
Surface water withdrawals for the entire Group at actual scope** 156 M of m* 296Mof m* 28 9Mofm* ENS8
Ground water withdrawal for the entire Group at actual scope** 203Mof m* 198 M of m* 227Mofm* ENS8
Total water discharge from concerned sites" 2 379Mof m? 392Mof m* EN22
Total water discharge for the entire Group at actual scope** 29.4 M of m’l 391 M of m? 428Mof m* EN22
5\;o'::fglé’:eer-Eﬂischarges into the surrounding environment for the entire Group at actual 19.3 M of m* 29.5M of m? 221Mof m* EN22
Water discharges into the municipal waste water collection system for the entire 9.5M of m* 88M of m* 102Mof m* EN22

Group at actual scope**
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SUSTAINABILITY MODEL

KPI's
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2016 2015 2014
RAW MATERIALS AND PRODUCTION WASTE
Quantity of non-recovered production waste from the concerned sites® 0.482 Mt 0.469 Mt 0.490 Mt EN23
Quantity of non-recovered hazardous production waste from the concerned sites* 0.029 Mt 0.033 Mt 0.036 Mt EN23
Consumption of primary raw materials in glass furnaces, concerned sites* 6.50 Mt 6.50 Mt 6.47 Mt
. : . 1.72 Mt of internal  1.69 Mt of internal  1.64 Mt of internal
Consumption of cullet in glass furnaces, concerned sites*
: : : : ey cullet, and 1.17 Mt of cullet .09 Mt of culletand 099 Mt  EN2
The internal cullet is the cullet generated and reused in the same industrial site. external cullet external cullet of external cullet
gg:iieerr‘rtwae%escijtfe ;c.m of finished product from primary melt of cast iron produced, 821% 83.9% 777% EN2
Percentage of recycled material in each ton of finished product of cast iron
produced, concerned sites* 45% 42% 44% EN2
Percentage of recycled material in each ton of finished product of gypsum
_produced, concerned sites® 34% 36% 36% EN2
ENERGY
Total energy consumption of concerned sites® 147543 7] 147,026 TJ 148,732 TJ EN3
Total energy consumption of entire Group at actual scope of reporting** 161,588 TJ 156,308 TJ 202840TJ EN3
P . : 5.280 1J (46,532) TJ (10,006) TJ
A | f .. "
nnual variation in energy consumption of entire Group at scope (+3.4%) (-22.9%) -4.7%) ENG
Total indirect energy consumption of entire Group at actual scope** 35177 TJ 33289 TJ 39826 TJ EN3
Annual variation in indirect energy consumption 1888 TJ 6537 T1J (3662) TJ ENG
of entire Group at actual scope** + (-16.4%) (-8.4%)
Electricity consumption of entire Group at actual scope** 34370 TJ 32501 TJ 38767 TJ EN3
Steam and hot water consumption of entire Group at actual scope** 794 TJ 789 TJ 1060 TJ EN3
Direct total energy consumption of entire Group at actual scope** \ 1264127T) 123,019 TJ 163014 T) EN3
tan in ol : : .- 3393 7TJ (39,995) TJ (6,444) TJ
Annual variation in direct total energy consumption of entire Group at actual scope (+3%) (-25%) (-4%)
Coal and coke consumption of entire Group at actual scope** [ 20066 TJ ) 21,485TJ 27550 TJ EN3
Natural gas consumption of entire Group at actual scope** 88,889 TJ 87,322 TJ 14,783 TJ EN3
Petroleum products consumption of entire Group at actual scope** 12,641 TJ 12,037 T7J 20,454 T) EN3
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SCOR Professional Training

SCOR Improvement
Program: Concepts and
Practices
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Applying the SCOR Framework

How do project teams use the SCOR Reference
Model framework to create and continuously
apply a program capable of achieving
sustainable supply chain improvement?
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SCOR Improvement Program Racetrack

.4

Definition
Phase

Inclustry
Comparison
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Preparation
Phase

Rellout
Approval

Stakeholder
Support

Pre-SCOR
Program Steps

g

SCOR Create SCORE

tdueation
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Identify
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Idervelfy
Cirganization

ure18o1g 3XaN

Strateglc
Business
Summary

Document
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Chain

Inktlal
Data

e SUPPLY CHAIN OPERATIONS REFERENCE MODEL

Confirm

Program

Scope

SCORmark
Benchmarking

Matric Data
Selaction  Selaction

Cornpetithee
Requirements

Program
Kichoff

rl Configure the

N Ll
] T TR —

Thraad

Diagram

Metric Competitive
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SCOR Improvement Program Workshop "~
Objectives

' Learn how to organize a SCOR supply chain improvement
program.

Learn how to use the SCOR Model Reference framework to
develop an effective supply chain improvement program.

D Develop an understanding of the typical steps of a SCOR
improvement program.

b Develop an understanding of how to use the SCOR supply
chain improvement program racetrack.

D Develop knowledge and skills to complete key
implementation program deliverables.

b Explore a case study illustrating the application of the SCOR
program racetrack and the SCOR framework.
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SCOR Professional Training

Pre-SCOR Improvement
Program Steps
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Pre-SCOR Program Steps: Overview

Objective: Prepare the organization for the mission critical SCOR
improvement program.

Key Tasks
* |dentify improvement motivation

|dentify internal SCOR program champion
ldentify SCOR team executive sponsor
|ldentify SCOR executive team

Select the SCOR improvement program team
» Conduct SCOR training

SCOR Stakeholder Identify
Workshop Support Motivation

Pre-SCOR
Program Steps

identify Identify SCOR

el e it « Gain organizational approval

Deliverables

* |dentify motivation

« SCOR program organization

« SCOR-professional training course
» Plan for phase 2—S: Set the Scope
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Exercise: What are the Motivations of the Team?

Motivation SCOR Level 1 Attribute
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SCOR Improvement Program Organization

Program stakeholders
Executive team

Channel

Executive -

sponsor

Operations Technology
management Program team
champion

Other Program team Financial

team
stakeholders Team Other teams

leader
Functional Improvement Supply chain
managers team team

Detail Project

Subprojects -
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SCOR Program Organization Deliverable

Formal definition of the composition, duties, and

Objective: |
structure of the SCOR improvement program
organization.

Detail role  FOr each role:

definition: ¢ Role definition: Definition of each of the major roles in the

program

* |dentification of roles: Assignment of company individuals
to various program roles

* Meeting schedule: Generic description of the activities
normally performed by team members during the course
of the SCOR improvement program

* Responsibilities: Detail statement of the responsibilities of
each SCOR team member for each of the remaining four
project phases
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SCOR Professional Training

Pre-SCOR Case Study
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Case Study: Sample Inc. Phase 1 =20

Business Summary:

Distributor, repackager, and private label producer of high

mpany:. i '
LY end petroleum and chemical products for retail

Products: * Antifreeze and coolants
Brake fluid

Cleaners

Oils and lubricants

* Transmission fluids

Suppliers: Bulk purchasing from committed suppliers

Competition: Strong competition in generics, limited for private label

Organization: Highly skilled and knowledgeable global staff

. Critical supply chain asset management performance
Project: problem centered on SCOR cash-to-cash cycle time

metric K‘\
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Case Study: Sample Inc. Phase 1 =2NE

SAMPLE INC

Sample Inc.: Global Organization

Corporate

Americas

Planning
Operations

o0
£
D
©
c
o
i =
o
L .
Q
=

Americas= North, Middle and South America, EMEA = Europe, Middle East & Africa, APAC = Asia and Pacific
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Case Study: Sample Inc. Phase 1 =N

SAMPLE INC

Sample Inc.: Global Network
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SCOR Professional Training

S: Set the Scope
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S: Set the Scope Overview

Objective: Understand the business environment and define the
scope of the supply chain for a SCOR improvement program

Program Phase Activities |

* 169

Business
Context
Summary

Supply Chain
Definition
Matrix

Set the

Scope

Industry
Comparison

Geographic
Map

Improvement
Program

Charter

Key Tasks

Deliverables -

© APICS Confidential and Proprietary

Perform a business context
summary

Document current supply chain
Collect performance data
Define the scope of supply
chain involvement

Draft an improvement program
charter

Business Context Summary

Supply Chain Definition Matrix

Industry Comparison
Geographic Map

Improvement Program Charter

Plan for Phase 3
AXPICS



Business Context Summary Deliverable

Component Description

Business
description

High level description of the company’s products, customer
base, internal organizational structure, and supply chains

Challenges and
opportunities

A summary of company competitive strengths and
weaknesses, opportunities, and threats from competitors

Value
proposition

How the business and supply chain are providing competitive
value to each major customer or customer segment

Critical issues

The performance gaps in reliability, responsiveness,
agility, costs, and asset management

Risks Key organizational and supply chain risks
Financial Current state of company income, assets, liabilities, and
performance profitability expectations

Internal profile

Internal business structure, functions, and performance

External profile

Supply chain and business partners and the customer
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Geographical Mapping of the Supply Chain

Steps to create the Geographic Map:
1. Create geographic context
2. Draw and name your customers on the map
a. ldentify the level-2 processes
I : b. List the level-2 processes in the customer node
0 T %&:@ W o 3. Starting with your customers, repeat for each node:
s s a. Identify all supplying nodes
b. Draw and name these supplying nodes
c. ldentify the level-2 processes

o]

dt = T d. List the level-2 processes in each node
e — e. Draw the material flows (connecting arrows)
9 Suppler 9MPS .9 Cusoe Repeat until you have included all your suppliers
3b3 Flash, Inc. __ 3b2

oge | Holoh & s -—-\/Battery Ltd [sP1,sD1] Components
X o p T . [sP1, sD1] Y B [sP1, sD1]
Warehouse : m O

Japan gata

[SP4; SS1, SD1] Latvié 3 ‘Moscow Q‘L t outh Korea Nza:ﬂ::%,k“mma
: 391 China oBusan 90¥8 BRloky

thl.luanlq_ . 53
nga"oh Vilo: i Gwang 4 FUK?O?Q : Osaka hizucka
Customers GB YD . coancpy  Fumamoos 22
[sP1, sS1] ¥ -~ <% Poland Chengdu Wanan Cgh; e SKagoshima
sF1, 5 Sgpodie . : A : A2 china Ses
3 Cilonging
, -~ Customers GE Khackiy =
 [sP1,sS1] T Factory Ny, &
~Aug £ \ = Taiwan
N Al 4

Sea
o uf
'y, O_ 2
Customers SEU 2= o - [sP3, sS1, sM1, sD1]
Wilan & 208700 Romania (/. Od¢sa ’ ’ ) .
2 Croatia——— ouria = Macau ?
[sP1,sS1]__ . A o
italy - Suchatest Bfack Sea ¥ > India
z B 1 o ~ e sDis Yangor
p Ron / Bulgaria Georgia _ “2007 " thailand out g
; Nses South ;
Portugal Hegnd Nacies istanbul Ankara  Azerbaijai Bangkok - Vietnam: 72528 M3 utandianes
Lisbon”  Spain Greece | Turk Ny St Ielard
2 ? m u eAy ‘ 1 P Cambodia Philippines : = 0 TR
I ota s Tunis Athens. Map data £2012 Basarsaft, Google, ORION-M e e O G Panay Map data £2012 Google, MapIT, 5K M&C, Tele Atlas, ZEN

Q Supplier @ MP3Inc. @ Customer

ex y
Q Supplier @ MP3Inc. @ Customer
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Geographical Mapping: example
SUPPLIERS iﬂi\j

MANUFACTURING

7
& I'g

A S
CENTRAL DC m
> )

S2;D2 . \ 6
A POS - > '
LOCAL DC

S2;D2
w'-’

N

i LI PN '

' P
POINT OF SALE I. : e

RETAIL 5o D ' =

D1 %
A .
A ; .’,m\ﬂ_‘ 3 )
AT [DgL

) . &
THE PRODUCT IS SOLD GLOBALLY, BUT WE LOOK AT THE EURO BUSINESS SHARE
© APICS Confidential and Proprietary

POINT OF SALE

DISTRIB.
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Authorization and Plan for the Next Phase

Objective:

Execute a “go, no go decision” on moving to phase

3—C: Configure the Supply Chain.

Activities:

The improvement program executive team should

make a “go, no go decision” as to the following:

The tasks, documentation, budgets, and decisions
made in phase 2 of the improvement program

Review and adjustment of the improvement program
charter objectives for Phase 3—-C: Configure the Supply
Chain

The activities to be performed in phase 3

The activities schedule to be followed in phase 3

The resource requirements needed to execute phase 3
The budget required to execute phase 3

Permission to initiate phase 3 of the improvement
program
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SCOR Professional Training

S: Set the Scope
Case Study
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Case Study: Sample Inc. Phase 2 =20

Business Context Summary:

= Sample Inc.—markets and delivers high margin automotive and
marine oil, lubrication, and cleaning products that it sources from
local suppliers and repackages in its central warehouses. For its
West Coast operations, there are four customers (S-Mart, Auto
Bros, Costking, and Carfix). These customers buy branded and
private label oil products from Sample, Inc. on behalf of the retail
stores in the area

= Sample Inc. management has identified cash-to-cash cycle time as
a significantly underperforming metric. The goal is set at 0 days.
The West Coast currently averages at 52 days.

= Because of delivery problems with the local supplier in the past,
Sample Inc. has agreed with its customers that it will maintain
inventory onsite with its customers.
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Business Context Summary Deliverable (improved)

Component Description

Business
description

OK markets and delivers high margin automotive and marine
oil, lubrication, and cleaning products that it sources from
local suppliers and repackages in its central warehouses
etc...

Challenges and
opportunities

OK Because of delivery problems with the local supplier in the
past, Sample Inc. has agreed with its customers that it will
maintain inventory onsite with its customers.

Value
proposition

NOK The value of products is in the marketplace...quality...

Critical issues

OK C2C high inventory

Risks

NOK

Financial
performance

NOK not fully available in the case study description

Internal profile

NOK Organisation set up; Operations, Whse i/o HO etc...

External profile

NOK. Competition/Suppliers, Retailers, National, Regional etc

Visual ¢ 178
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Case Study: Sample Inc. Phase 2 =2ME

Document the supply chain

Suppliers Sample, Inc. Customers
* Qilco  Central Warehouse (W1) » S-Mart
Supplier of motor Sample, Inc warehouse repackages oil and One of the largest global
oil products and lubrication products for the western region retailers — branded and
lubricants rivate label customer
_ * North Warehouse (W3) P
* Packit Sample, Inc warehouse in the northern part * Auto Bros
Supp“er Of plaStIC Of the Western region Serving Customers in A Iarge international Cha|n Of
containers and labels the northern part of the western region automotive retailers —
. Corrugated branded and private label
Supplier of » CarFix
cardboard boxes, National chain of auto
fillers and displays supply stores — branded only
 Costking

National membership only
warehouse club — private
label only
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Case Study: Sample Inc. Phase 2 =N

SAMPLE INC

Supply Chain Geographic Map

North Warehouse
S-Mart [sS1, sD1]

Packit
[sD]

Corrugated
[sD]

Auto Bros
[sS1]

CostKing
[sS1]

o 1 oc @»

Central Warehouse (W?)
[sS1, sM1, sD1]

F:Sff]'x o:l “'["Qilco International

Clelo)ele I—I—|2°°km 5 [SD]
L )_‘(JJ. - T 100 mi Map data €2013 Good
Type ¢ Warehouse € Customer Q Supplier
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Case Study: Sample Inc. Phase 2

=NE

SAMPLE INC

Define scope and approve Improvement Program Charter

Improvement Program Charter

TABLE OF CONTENTS
IMPROVEMENT PROGRAM CHARTER PURPOSE
P rog ram defl n |t| on IMPROVEMENT PROGRAM EXECUTIVE OVERVIEW
IMPROVEMENT PROGRAM OVERVIEW
P rog ram key contents IMPROVEMENT PROGRAM SCOPE

. Goals and Objectives

Scope - In l o Ut Departmental Statements of Work (SOW)
Improvement Program Deliverables
Deliverables Out of Scope

De I ivera b I es Improvement Program Estimated Costs and Duration

H H IMPROVEMENT PROGRAM CONDITIONS
0 rg an Izatl on Improvement Program Assumptions
M i Iestones Improvement Program Issues
. . Improvement Program Risks
S uccess Cl'lte ria Improvement Program Constraints

IMPROVEMENT PROGRAM STRUCTURE APPROACH
IMPROVEMENT PROGRAM TEAM ORGANIZATION PLANS
IMPROVEMENT PROGRAM REFERENCES
APPROVALS
APPENDICES

Document Guidelines

Improvement Program Charter Document Sections Omitted

Confidential Page 2 of 36
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SCOR Professional Training

C: Configure the Supply
Chain
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C: Configure the Supply Chain Overview

Objective: Determine the performance metrics and processes of the

SCOR improvement program

Key * Program Kickoff Deliverables « Metric Definition
Tasks * Select SCOR metrics « Competitive Requirements
» Metric data collection » Final SCORcard
» Perform competitive analysis « Thread Diagram
« Benchmark the supply chain - Staple Yourself
 Perform gap analysis * Level 3 Process Diagrams

* Plan for Phase 4

l I
, Program Phase |
ik Program  Metric Data Competitive ~ SCORmark Gap
| ACtI Vltl eS Kickoff Selection  Selection Requirements Benchmarking Analysis |
l I
l I
| Configure the |
| Supply Chain I
I Metric Competitive SCORcard  Thread Staple Level 3 Process I
| Definition  Requirements Diagram  Yourself Diagram |
e e g J
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SCOR Improvement Program Kickoff

Create enthusiasm and provide a general understanding
Objective: of the SCOR improvement program to the organization
and supply chain.

* Executive team

* Executive sponsor

* Project champion

* Design team and team leader
* All necessary stakeholders

Participants:

* Detail reason for the SCOR improvement program.

* Show top management commitment to the program.

* Detail the structure of the SCOR program team.

* Provide a high level overview of the SCOR framework.

* Summary of main sections of the improvement
program charter.

* Describe next steps.
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SCOR Level 1 Performance Metric Selection

Attribute Level 1 Strategic Metrics

Reliability RL.1.1 Perfect order fulfilment
Responsiveness RS.1.1 Order fulfillment cycle time
AG.1.1 Upside supply chain adaptability

AG.1.2 Downside supply chain
adaptability

AG.1.3 Overall value at risk (VAR)

Cost CO.1.1 Total supply chain management
costs (TSCMC)

C0O.1.2 Cost of goods sold
AM.1.1 Cash-to-cash cycle time

Customer

Agility

Internal

Asset management | AM.1.2 Return on supply chain fixed
efficiency assets

AM.1.3 Return on working capital
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Benchmarking: Overview at

= Definitions

— Benchmarking: Comparing an organization’s performance with
those of other organizations that operate in the same or comparable
industry

— Parity: Being equal in performance; no real advantage over others

— Advantage: Being in a favorable position; in a stronger position than
parity, but not yet achieving superior performance

— Superior: Being of high rank or quality; leaders not outlier

= Usage: Why benchmark?

— Establish realistic goals. Know where you are relative to others
(competitors or peers), and state where you're going.

— Monitor Performance. Track relative progress you and others
(your competitors or peers) make.
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SCOR Benchmarking Requirements -

Goal: Compare the performance of similar supply chain

environments.

W) Use standard metrics:
A numerical comparison of the performance of two companies
in the same industry may not have value when the metric is
different.

. Measure the same process/business model:
Avoid comparing the performance of a make-to-stock process
to an engineer-to-order process. The purpose of these
processes is different; measure them accordingly.

B Understand the demographics:
Make sure you understand the other organizations in the
benchmark. Regional differences, and differences in product or
services may influence results.
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03
SCORmark Level 1 Scorecard

AR
Gap

Target . :
Attribute Metrics Performa I)c:;r FEDUST | REREIIE | S fr)| 1

nce

(50%) |ge (70%) | (90%) |[Targe
t

Reliability Perfect Order Fulfillment Advantage69.2% | 77.5% 85.6% 93.7% 16.4%

Total Order Fulfillment

Responsiv Cycle Time, Configured- .
eness to-Order Products Parity 7.1 6.5 3.9 -

(Days)

Agility igzg'tgglri‘t?'?%) Ad‘éz”ta 10.0% | 30.5% 72.0% | 41.3%
Total Supply Chain
Cost Management Cost Superior | 8.1% 8.7% 5.6% @ -5.7%

(% of Revenue)

Asset
Cash to Cash Cycle . @
Mgmt. Time (Days) Parity 60.5 ‘ 30.5 5.5 -5.1

Efficiency

s
O New target
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Assembling the Improvement Program s pecisions
SCORca rd 1 2 Benchmark 4 Gap +

Company Data Projects

Attribute SAP  Metric (level 1) Comp. Parity Adv  Superior Gap

Reliability S Perfect order fulfillment 65% 98%

R A Qrder fulfillment cycle 10 6 days
time days

. Upside supply chain 55 80

Flexibility = st days  days

Cost p | Supply chain mgmt 15.2%  10.8%
cost

Assets A (?ash-to-cash cycle 45 45 30 20 days 15
time days days days days

» Used to choose target performance
« Critical to understanding performance in a particular supply chain
« Aligns strategy, performance, and performance goals
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Benchmarking: Competitive Requirements  +*

The objective for this deliverable is to prioritize supply
chain performance attributes for each customer or market
channel.

The teams (steering and design) needs to determine where
the company needs to perform at superior (90th
percentile), advantage (average of superior and parity),
and parity (50th percentile) levels for each attribute for
each channel.

-

For each customer or market channel, the team is only )
allowed to set one performance attribute at the superior
level, two at the level of advantage, and the remaining
two set to parity. )

N
»

Visual « 192

Each unique combination of ratings defines your supply
chain strategy for the channel.
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Competitive Requirements Strategy Matrix

Supply chain matrix

Reliability Superior Parity Parity
©
aE> Responsiveness Advantage Parity Advantage
i

Flexibility Advantage Advantage Parity
c_g Cost Parity Advantage Advantage
@
£ | Assets Parity Superior Superior
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1. Process Modeling with SCOR

« Workflows/thread diagram/VSM

* Metrics decomposition Lev.2-3

Collect process info / staple to an order
* Interviews

* Analyse gap sources / gap details

2. Developing alternatives

- Develop alternative solutions

* Brainstorming

* |shikawa RCA (Root Cause Analysis)

« Swhy’s

« affinity diagrams, etc Kors
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Thread Diagram
1.CREATE COLUMS TO REPRESENT EACH CHANNEL
2.CREATE PROCESS REPRESENTATIONS FOR EACH

- PROCESS USING SCOR NOMENCLATURE

3.LINK THE PROCESSES TO REPRESENT MATERIAL
4.LINK THE VARIOUS CHANNELS/COLUMS TOGETHER

FLOWS

Configuring the Supply Chain

Retail Inc.
Customers

mp3 Inc
warehouse

mp3 Inc
factory

Drive supplier | [ mp3 Inc H(%J—I\
1 a |
A4

Suppliers

Battery
supplier

Information flows

— > Material flows

PICS

© APICS Confidential and Proprietary
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A family owned stand: THREAD DIAGRAM example

P2
suppliers D1 (D1.1; D1.15 - invoice) / Author.payment
Sched.prod.deliv.
inbound S1.1 S15 Releasgelﬁ\tod. To
P3
Receive Prod.from
Mixing/lab M1.1 M1.5 M1.6 M
Sched.Prod.activ. /
outbound D1.8 -
S14 |- M25 =~ D23
desk \ \
defective DR1 |€&——— SR1 Stage Prod. Receive Invent. +
Determ. Deliv.date
Transfer
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Staple Yourself to an Order (Discovery) "

Objective: Method to discover how orders flow through the
supply chain system

Outcomes: What order?
Source: Purchase order

Lists of processes in generic/company .
b language mapped (normalize) to SCOR Make: Production or

work order
processes
Deliver: Customer order
b List of individuals, functions, or or replenishment signal
departments by process Return: Return
authorization
b High level workflows of how processes Enable: Support or
connect maintenance tickets or
request log numbers
i Basis of interview plan Plan: Planning calendar
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Process Analysis: Metric Gaps Detail (example)

RL.1.1 Perfect Order Fulfillment: Gap Analysis
RL.1.1 Perfect Order Fulfillment Gap Analysis

Visual ¢ 205

SCOR Level 2 Metrics

RL.2.1 % of Orders Delivered in Full

#1 Product shortage 4.0%
#2 Damaged product 3.0%
#3 Incorrect packaging 1.0%
#4 Incorrect product shipped 3.0%

RL.2.2 Delivery Performance to Customer Commit Date 12.0%

#5 Order picking problems 3.0%
#6 Order packing problems 1.0%
#7 Customer on credit hold 0.5%
#8 Transportation scheduling 3.0%
#9 Pricing problem 0.5%
#10 Order lost 4.0%
RL.2.4 Perfect Condition
#11 Shipment documentation error 3.0%
#12 Damage to packaging 4.0%
#13 Damage to product during shipment 2.0%
#14 Wrong specification 1.0%
#15 Faulty installation 2.0%

Performance | 65.0%

© APICS Confidential and Proprietary
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1. Process Modeling with SCOR

« Workflows/thread diagram/VSM

* Metrics decomposition Lev.2-3

Collect process info / staple to an order
* Interviews

* Analyse gap sources / gap details

2. Developing alternatives

- Develop alternative solutions

* Brainstorming

* |shikawa RCA (Root Cause Analysis)

« Swhy’s

« affinity diagrams, etc Kors
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Develop alternatives example: improve Logistics Operations
Responsiveness (LOR) in CPG

sD1.2
| sD1.3 sD1.4 sD1.5 sD1.6
Receive/En Receive Consolidate Plan/Load Route
idate F—> — —> —>
ter/validate Invent./Det. orders shipments shipments
orders deliv.dates
|
SSDI1Z sD1.8 sD4.1 sD4.2
elec . —3|  Receive Generate Receive
carrlerg. an products stocking 3| product at
rate shipm.s schedule store

sD4.5
Fill shopping
cart

Objective: reduce leadtimes and costs for the customer (retail) - ECR

Result: 1. create multi product pallets (rainbow config.) 2. ship to Retail avoiding
picking and shelfing 3. sell at Retalil

Financial benefit: 1. sell more to the customer (retail) 2. reduce selling price and
increase sales to consumers (better share). 3. ROI > 55%
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Test and Approve Alternative Processes

Alternative solution must be

- Approved
- Tested

Solutions must be:

- Mutually exclusive
- Exhaustive of the problem solution (ideally)

Visual » 210 © APICS Confidential and Proprietary ms



SCOR - Professional Training

C: Configure the Supply
Chain Case Study
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Case Study: Sample Inc. Phase 3 =N

SAMPLE INC

West Oil & Lubricants: Thread Diagram
(AS IS — current state)

sS1

sS1

sS1

sS1

Qilco Packit | Corrug | W1 Central Warehouse | W3 North S-Mart Auto Cost Carfix
ated Warehouse Bros King

Supplier Sample Inc. Customers
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Case Study: Sample Inc. Phase 3 =N

SAMPLE INC
West Oil & Lubricants: Metrics Review
(AS IS — current state)

: Superior | Requirement
i fovenase | (oo gap

L1 | Cash-to-cash cycle time 52 d 40 d (’d -25d 52d
L2 | . Days payables outstanding 55d Industry common| 45—60 days small
L2 | Days sales outstanding 27d Industry common; 30—45 days none
L2 . Inventory days 80d Industry: wide range: 4-90 days large

.. Inventory days—FG (i 67 d ) No bencr;r:aaillf:ti)?;ormation large

. . Inventory days—WIP 1d No bencr;r\r/laaillf:ti?eformation none

. . Inventory days—RM 12d holeis sl iy very small

\ Y, available

= No benchmarking information was available for level 3 metrics
= Forlevel 2 metrics we looked at typical ranges in the industry
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Case Study: Sample Inc. Phase 3 =N

SAMPLE INC

West Oil & Lubricants: Decomposition
(AS IS — current state)

" A phanig
(¢ 5] [ss1] | ¥
- &
Auto Bros -

[+] | [sS1] -

North Warehouse

[sS1, sD1] 5

[sD]

Corrugated
[sD]

CostKing

- o
Central Warehouse (W1) | %

[sS1, sM1, sD1]

CarFix - ¥ _

A [sS1] % Qilco International
antc

Coogle == ¥ [sD]

) er 100 mi Map data ©2013 Go |

Type ©Q Warehouse @ Customer @ Supplier

AV
Jhe number represents inventory days of supply owned by Sample, Inc.
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Case Study: Sample Inc. Phase 3 =2
West Oil and Lubricants: Thread Diagram

FG
(AS IS — current state) 7 "
‘ ' ¢$”’ /llll
4 SPI _-3%7 // ! FG= 67
ORERNEN okt A7 12
> V o |- 290 S0 WIP= 1
P4 e / Tot.= 80

Oilco = Packit Corrug W1 Central W3 North S-Mart Auto Cost Carfix
ated Warehouse Warehouse Bros king

WThe number represents inventory days of supply owned by Sample, Inc.

APICS
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Case Study: Sample Inc. Phase 3 =2ME

Finding Alternative Network Configurations

B Root cause analysis—inventory buffers

. Inventory planning management alternatives
— Collaborative planning, forecasting, and replenishment (CPFR)
— Statistical analysis software
— Sales and operations planning (S&OP)

B New initiatives
— Private labeling in the North warehouse
— Ability to ship from any warehouse to the customer
— Offering emergency direct shipments to retailers
— Increase shipment frequency (2 or 3 times per day)
— Milk runs for increased frequency

. Raw material alternatives: eliminate and consignment
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Case Study: Sample Inc. Phase 3 =N

SAMPLE INC

Scenario Test Result Reason

S Ce n a ri O TeSti n g “CPAR seems to address lack of or delayed

CPFR High level walkthrough [of information regarding promotions, delay in

Pass

the scenario dempnd decrease / increase, buy-in to
plass.”
Statistical “Our numbers arenot complex. It simply
Forecast Review of software Fail takes too long before we find out what goes
Analysis benefits and capabilities on in the stores.”
Software
. .| “S&OP ] ish list but t
S&OP High level walkthrough Fail | D&/ remarnsonourwisi st but was o,?
limited in scope for the problems at hand.
Sttt rodcin
in North Financial modeling Fail quip ’ 9 v

materials, after several different financial
modeling sessions we gave up.”

Cross cation mismatches appear very often -
warehouse Simulation Pass | we have the product but it needs to be
N

warehouse

picking transported to the right warehouse first.”
Emergency “Ye already use this for extreme problems -
direct Financial analysis Fail |we do not want to implement this as a
shipments structural solution.”

"Dpdate pick scheduling to beginning of
Increased every shift (was one pick schedule daily).
shipment Financial analysis Pass | Giyen that we have multiple trucks going to
frequency egch customer daily, balancing these better

over the day will not add significant cost.”

“This would add more miles, fuller trailer

Milk runs Financial analysis Fail . ”
y loads is not a problem.
. “Sample, Inc. does not intend to outsource
. Tested against corporate ; I o

Outsourcing ) . .1 | one of its core activities, providing

. policy and strategic Fail ; P
packaging . . responsiveness and flexibility to our

direction . ”
customers is a core value.

Consignment Assess feasibility and cost Fail “Suppliers pushed back hard, material cost
inventory impact would increase significantly.”
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Case Study: Sample Inc. Phase 3 NE

North Warehouse )/, rre——
[sS1, sD1]

Future-State Map

A S-Mart
< 2 [sS1] A
o B4
R \ Packit
HOJ [sD]
4 o\‘, 3
/ Auto Bros £ Corrugated
[sS1] - V4 [sD]
- 2 r
CostKing -~
[sS1] .
« FROM W1 CENTRAL WHSE TO S-MART ,.»;';"
AND AUTO BROS . &
¢« FROM W3 NORTH WHSE TO CARFIX /
¢ FULFILLING CARFIX FROM W3 SHOULD BE ,/
VERY LIMITED TO AVOID SHIPPING BACK
AND FORTH PROCESSES:
« ALLOCATE PROD.S AS CLOSE AS 1 3 - B~
POSSIBLE TO CUSTOMERS 4 Central Warehouse (W1) ~—
[sS1,sM1, sD1] e
CarFix 3 e . .
i % Oilco International
(_‘( ) ,-[‘, Imkm I [S ] anto [SD]
A )"'t};"' | 100 mi | NMap data 22013 Coodemmemer————er——

Type © Warehouse @ Customer @ Supplier

WThe number represents inventory days of supply owned by Sample, Inc.
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Case Study: Sample Inc. Phase 3 =N

SAMPLE INC

Future-State Thread Diagram (To Be)

Qilco Packit = Corrug W1 Central Warehouse | W3 North S-Mart Auto Cost Carfix
ated Warehouse Bros King

WThe number represents inventory days of supply owned by Sample, Inc.
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Case Study: Sample Inc. Phase 3

SAMPLE INC

Future-State Thread Diagram Fe one
| | FG FG=21
RM=5

357 WIP=1
Tot.=27

- CENTRAL WHSE FROM 18 TO 13
- NORTH WHSE FROM 5 TO 7
(INCREASE/SERVICE)

- CARFIXFROM 15 TO 2

- AUTOBROS FROM 16 TO 2

- S-MART FROM 12 TO 1

- COSTKING FROM 14 TO 2

Ollco | Packit = Corrug W1 Central Warehouse | W3 North ~ S-Mart | Aute Cost Carfix
ated Warehouse Bros King

WThe number represents inventory days of supply owned by Sample, Inc.
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Case Study: Sample Inc. Phase 3 =2NE

SAMPLE INC

West Oil & Lubricants: Metric Projection

Visual

Inventory days—RM 12d -7d

Inventory days—WIP 1d -- No change 1d
Inventory days—FG 67 d -- -50,+4d 21d
Inventory days 80 d -- -53d 27 d
Days payables outstanding 55d -- No change 55d
Days sales outstanding 27d -- No change 27d
Cash-to-cash cycle time 52d 0od -53d “1d

e 221

No changes to DPO and DSO

FG Inventory reduction from 67 to 21 days (includes adding 2
days in Sample’s warehouses)

RM Inventory reduction of 7 days

© APICS Confidential and Proprietary Pﬁa\s



AS IS TOBE
CUST. FG 57 I
WHSE FG 10 14
WHSE RM 12 5
WHSE WIP 1 1

TOTAL 80 27
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SCOR Professional Training

O: Optimize Projects
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3

O: Optimize Projects Overview

Objective: Establish the project portfolio including process scope,
priority, and anticipated benefits.

Key tasks

* |dentify a list of improvement projects.

* Calculate the impact of each project.

* |dentify SCOR level 3 processes.

* Link performance gaps to projects.

* Document expected benefits/
opportunities from each project.

* Prioritize projects.

Deliverables

* |nitial project portfolio
* Project portfolio
 Plan for phase 5.
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Create Preliminary Project Portfolio: Opening e
Steps

A successful project portfolio is founded on data (process
analysis deliverable), commitment, and processes (SCOR)

Opening steps:

1. Establish a list of process issues or defects using a matrix
team approach.

2. Group the performance issues into implementation projects
using combinations of SCOR processes.

3. Associate a benefit to be achieved with the successful
implementation of a project using SCOR metrics.
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Linking Performance Issues to Projects (example)

Project # Project Description SCOR Level 2 Metric
1 Improve sales order picking RL.2.1 % of Orders Delivered in Full
2 Reduce sales order packing errors |RL.2.1 % of Orders Delivered in Full
3 Reduce transportation errors RL.2.1 % of Orders Delivered in Full
4 Reduce inventory errors RL.2.1 % of Orders Delivered in Full
5 Reduce delivery lead times RS. 2.3 Deliver cycle time
6 Reduce production leadtimes RS.2.2 Make cycle time
7 Reduce production changeover AG.2.2 Upside make flexibility
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3
Opportunity Analysis: CRM Software ROI - example

Visual 228

2

Tangible Benefits Estimate Year Value Expected Improvement ROl Value
Reduced lead time $ 20,000,000 2.0%| $ 400,000
Reduced documentation $ 20,000,000 0.5%| $ 100,000
Reduced time to pick $ 20,000,000 1.5%| $ 300,000
Improved pricing $ 20,000,000 1.0%| $ 200,000
Improved customer credit chaeck $ 20,000,000 0.3%| $ 50,000
Inproved visibility to orders $ 20,000,000 25%| $ 500,000

§ 1,550,000
Intangible Benefits Estimate Current Percent Improvement
Average on-time delivery % 75.0% 8.0% 83.00%
Average financial close time (days) 15 35.0% 5.25
Order fulfillment time (days) 12 30.0% 3.6
Credit authorization (days) 8 10.0% 0.8
SCM Business System Cost Vendor #1 Vendor #2

Software license $ 62,500 | $ 95,000 | PAYBACK:
Project management $ 850,000 | $ 950,000 | 1412/1550=0,91
Technical project management costs | $ 300,000 | $ 325,000 ROL: _
Misceleaneous costs $ 200,000 | $ 210,000 (113585/34_111‘;129)/71;12 -
5 1a12500] 8 7,580,000 ek
Return on investment 9.73% -1.90%

Payback period in # of years 0.91 1.02
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SCOR Professional Training

O: Optimize Processes

Case Study
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Case Study: Sample Inc. Phase 4 =2ME
Organize Project Teams

Change Processes Related to Team

Implement CPFR® sP1, sP4 FG (67d) |Team 1
Cross warehouse allocation sD1c, sD1n FG (67d) | Team 2
Delivery frequency 2/day sD1c, sD1n FG (67d) | Team 2
Raw material inventory reduction sP2, sS1c RM (12d) | Team 3
Increase warehouse inventory sP4 FG (67d) | Team 1

Sub teams:

= A dedicated team for CPFR—Team 1
= A team that looks at order reservation and shipping—Team 2
= A team for the raw material reduction effort—Team 3

sD1c = Central Warehouse Deliver process
sD1n = North warehouse Deliver process
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Case Study: Sample Inc. Phase 4 =2NE

SAMPLE INC

RACI Chart

Process Accountable Responsible Consulted Informed
Accurate/on-time : - Product
test results Quality manager | Lab technician Engineer
Sampling procedure accuracy | Lab technician Tank operator
Test accuracy Lab technician
Lab technician mz:]cah;er;dlsmg
Internal Return approval General manager | Quality manager Product Production
engineer
manager
Sending sample and test Quality manager | Lab technician Merchandising
results to Oilco manager
Transfer to Return tank Sl ens Tank operator Lab technician
manager
Credit invoice accuracy Finance manager | Bookkeeper Lab technician
In-transit booking Finance manager | Bookkeeper Lab technician Operatlc?ns mer.
Production mgr.
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Case Study: Sample Inc. Phase 4 =N

SAMPLE INC

Root Cause
Diagram

Cause

l

- Forecast accuracy (28d) \ =
= i =
48 hour processing time(2d) % Bullwhip effect (0-3d) \
2
Lack of cross warehouse picking (2d) \%; Contractual agreements (14d) \ %
; )
Bullwhip effect (6d) \"3:. Aged inventory (10-15d) ’5
= [
)
6%
@
o
oy
<

Inventory DOS (80d)

&
§

g
g
&
Inspection cycle time (5d) é—’ -
Raw material quality issues (7d) /5"3
<

/ 3 Decomposition metric
Xo)

fﬂ; ) d"'fixj

Production inventery in test (.5d)
Backflushes daily i.o. by shift (.5d) / -

Key metric
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Case Study: Sample Inc. Phase 4

Develop Process Alternatives

Share .
sales out ai'(a’ssﬁy
data from b ;’ lan

retailers || accuracy

Improveq
Statistica|
mOdeling

Planners
insightin
retail
promos

pPlanners
insight in

inventory
clearance

Approval
process for
peak
demand
scheduling

lnventory
Cycle

Add Aging
Status Flag

Buffering for Bullwhip effect Inventory Contractual
forecast aging agreements
inaccuracy

Renegotiat
e terms

Product
roadmap
visibility in
group
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SCOR Professional Training

R: Ready for
Implementation
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R: Ready for Implementation: Overview

Objective: Implement projects in the portfolio and commence
benefits realization.

Key tasks Program phase activities !

I
I
* Initiate project kickoffs. |
 Discuss implementation project charter. |
« Establish project schedule. :
 Assemble to be SCOR level 3 and level 1
I
I
I
I
I
I

Rollout Project
Approval  Kickoffs

Ready for

5
.
2 Implementation
4 processes based on best practice. 3
« Complete and approve solution design. g
» Configure, test, pilot, and rollout §
solution.
* Begin next project. L

Initlate  Create SCORE Test, Pliot,

Projects Level 4 Processes Roll-Out

Deliverables
* Project kickoffs
* Rollout approvals
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Begin Next Improvement Project

Matrix

Set the
Scope

Inclustry
Comparison

Geographic

Visual ¢ 242

Pre-SCOR

Program Steps

Identify
Muotivation
Strategic
Business
Summary

Document
the Slipply
Chain

Inktlal
Data
Ry lewy

Confirm

Program

Scopa
Program
Kichaff

Metric
Definition

Ideptify
Csganizalion

Matric
Salactian

SCOR
Education

;
£

R

|nltiate
Projects

Rollout
Approval

Ready for

Implementation

Create S3CORE

Teat, Pilat,

Level £ Processes  Roll-Owit

SUPPLY CHAIN OPERATIONS REFERENCE MODEL

Data
Zelaction

Configure the
Supply Chain
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SCOR Professional Training

R: Ready for Implementation

Case Study
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Case Study: Sample Inc. Phase 5

Prioriti-
zation
and
Sched-
uling

Visual « 244
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- Improved rush testi
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/R S-hour testing

rain - Laboratory
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- Self-issued credlt invoice
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— Sample Inc West
_ CPFR
I S, Sales Out

Data (Retail) - SCIT[4(
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,Planning[20%]
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—
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SAMPLE INC
Month  June July August September October November Dece
Week 23|24 |25 26|27 28 29 30 31 32|33 34 |35 36 |37 38|39 40 41 42 43 |44 45 | 46 47 | 48 49
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Case Study: Sample Inc. Phase 5

Return on Investment: CPFR Projects

Initial

Factors
Year 1

2N

SAMPLE INC

Annual incremental

Year 1

Year 2

Year 3

CPFR Project 150 000

Software licensing 100 000 12 500 12 500 12 500
Total Cost 250 000 12 500 12 500 12 500
Inventory reduction 42 000 42 000 42 000
Reduction in expedited shipments 10 500 10 500 10 500
Lost revenue due to stock outs 48 750 48 750 48 750
Total opportunity 101 250 101 250 101 250
Net Value -161 250 -72 500 16 250
Return on Investment -61 % -26 % 6 %
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Case Study: Sample Inc. Phase 5 =N

SAMPLE INC

Return on Investment: CPFR Projects

Annual incremental

Factors
Year 1 Year 2 Year 3
CPFR Project 150 000
Software licensing 100 000 12 500 12 500 12 500
Total Cost (250000 [ 12500|] 12500 12500
Inventory reduction 42 000 42 000 42 000
Reduction in expedited shipments 10 500 10 500 10 500
Lost revenue due to stock outs 48 750 48 750 48 750
Total opportunity | 101250 101250 101 250
Net Value -164-230 -72 500 16 250
Return on Investment ( -61 0/9 -26 % 6 %
-250,000-
12,500=-262,500 Y1 Total Cost
-262,500+
101,250=-161,250 Y1 Total Value
-161,250 / 262,500 about -61% -

-161,250+101,250-12,500=-72,500

-72,500/(262,500+12,500)=-26% K_\
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Case Study: Sample Inc. Phase 5

Process
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Case Study: Sample Inc. Phase 5 =N

SAMPLE INC

Project Tracking

90

80 ——-—.V\

70

===Planned -

60

50

40

30

20

Inventory days of supply (days)

10| Inventory DOS - West coast

0

1 2 3 4 5 6 7 8 9 10 1

Projectl |
Project 2
Project 3

Planned (original projections)
= In periods 8-14 the inventory reduces due to completion of project 1
= |n period 12-17 inventory reduces due to deliverables of project 2
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