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What is PlanningWhat is Planning

Planning is the process of deciding how 
we will use all the kinds of resources 
that ultimately provide product to end y p p
customers.

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.2



What is Planning?What is Planning?
To make decisions that commit resources, and secondarily , y
to coordinate activities
Take all relevant information
No one best way to plan for all businesses and supply 
chains
Not plan when there is neither information nor decisions toNot plan when there is neither information nor decisions to 
make
Process supported by organization, data, and softwareProcess supported by organization, data, and software
Replanning is the norm
To control and minimize risk from future changes, but g
seldom eliminate it completely
Flexible planning is effective but no substitute for well-
d i d t t i f iliti d tidesinged strategies, facilities, and operating processes

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.3



DefinitionDefinition

Time horizon
Time bucket
Time intervalTime interval
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Vicious Cycle of Planning ProblemVicious Cycle of Planning Problem

Decision toDecision to 
prolong 

standard 
lead times

O de s a eDeli e Orders are 
released 
earlier

Delivery 
due dates 
not met

IncreasedIncreased 
number of 
orders in 

the factory

Actual lead 
time 

prolonged

Greater 
load on 

k
Longer 

work 
centers

queues
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Product Flow Planning 
DecisionsDecisions

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.6



Different Business 
EnvironmentsEnvironments

Product mix

Process pattern Few of each 
customer

Low volume; many 
products

High volume, several 
major products

Very high volume 
commodity

Job shop
(very jumbled 
flow)

Aerospace
Commerial printer

Industrial 
himachinery

Apparel
Batch flow
(less jumbled)

Machine tools

Drugs, specialty g p y
chemicals

Worker-paced 
line flow

Electrical and 
electronics

Automobile
Tireandrubber Tire and rubber
 Steel products

Major chemicals
Continuous,   Paper, oil, steel
automated, rigid    Brewers, forest products
flow
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Different Business 
EnvironmentsEnvironments

Characteristics Job Shop Line Flow/Batch Assembly Line Continuous Flow

Market Engineer/make to order Make to order/make to stock Make to stock/Assemble to order Make to stockMarket Engineer/make to order Make to order/make to stock Make to stock/Assemble to order Make to stock

Number of customers Many Many, but fewer Less Few
Number of products Many Fewer Fewer still Few

Product differentiation Customized (nonrepetitive) Less customized (infrequent 
repetition)

More standardized (frequent 
repetition)

Standardized (frequent repetition)

Process Flow No pattern A few dominant patterns Rigid flow pattern Clear and inflexible

Number of raw materials Often low Low High Low

Inventories

Raw Materials (RM) Small Moderate Varies, frequent deliveries Large, continuous deliveries

Work In Process (WIP) Large Moderate Small Very small
Finished Goods (FG) None Varies High Very high

Type of equipment General purpose Combination of specialized and 
general purpose

Specialized, low or high tech Specialized, high tech

Definition of capacity Fuzzy Varies Clear, in terms of output rates Clear, expressed in physical termsDefinition of capacity Fuzzy Varies Clear, in terms of output rates Clear, expressed in physical terms
Bottlenecks Shifting frequently Shifting often, but predictable Generally known and stationary Known and stationary
Speed (units/day) Slow Moderate Fast Very fast
Scheduling Uncertain, frequent changes Frequent expediting Process design around schedule Inflexible, sequence dictated by 

technology
Operations challenges Increasing labor and machine Balancing stages, desiging Rebalancing line, productivity Avoiding down time, timing 

utilization, fast response, breaking 
bottlenecks

procedures responding to diverse 
needs

improvement, adjusting staffing 
levels

expansions, cost minimization

Process changes required by new 
products

Incremental Often incremental Incremental or radical Always radical

QC responsibility Direct labor Varies QC specialists Process control8



Supply Chain DesignSupply Chain Design

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.9



Planning PhilosophiesPlanning Philosophies

Lean: Planning for flow
MRP and ERP: Driving by 
manufacturing ordersmanufacturing orders
Theory of Constraints: Managing 

t i tconstraints 
Fully Scheduled: OR-BasedFully Scheduled: OR Based
Project Management: One time 

ti itiactivities
Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.10



Supply Chain Design &
Planning PhilosophiesPlanning Philosophies

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.11



Integrated Planning SystemIntegrated Planning System
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Planning SystemPlanning System

1998 Advanced Manufacturing Research.13



Planning SystemPlanning System
Demand Supply 
Planning

y
Planning

Inventory 
Planning

S&OP
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Planning SystemPlanning System

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.15



An Example of Planning 
Process: Consumer ProductProcess: Consumer Product

Forecast  Demand by Brand, Size, Item (Customer)

Forecast Demand by Region serviced by shipping location

y ( )

Plan Inventory at shipping location to meet service needs

Plan Transportation required to deploy

Plan Deployment to shipping location to meet targets

Plan Production required to deploy

Plan Transportation required to deploy

Plan RM purchases

Plan RM transport

Charles C. Poirier (2004).Using models  to improve the supply chain.16



Improving Product Flow 
PlanningPlanning

Program definition and value
D fi l d bj i• Define general scope and objectives

• Develop assumptions about business strategy
• Review and document demand/supply strategies and current planning strategies
• Do root cause analysis on perceived issues
• Set general quantitative targetsSet general quantitative targets

Create planning structure
• Define planning sphere
• Analyze opportunities

F l h• Formulate approach

Develop a prioritized, multi-release program
• Develop more detailed estimates of opportunities and costs
• Design releases/prioritieses g e eases/p o es
• Develop budget for each release and ROI
• Gain approval to proceed

Design and implement each of the releases
Design including software selection if required• Design, including software selection if required

• Build, beginning with pilot
• Deploy

Operate and evolve
• Review of effectiveness
• Identification of problems
• Identification of critical changes and return to strategy re-think

Jefferey H. Schutt (2004). Directing the flow of product: A guide to improving supply chain planning.17



Needs for Capacity PlanningNeeds for Capacity Planning

Start ? Start 

Capacity

January January
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What is S&OPWhat is S&OP

American Production and Inventory Control Society (APICS) defines 
S&OP as the "function of setting the overall level of manufacturing g g
output (production plan) and other activities to best satisfy the current 
planned levels of sales (sales plan and/or forecasts), while meeting 
general business objectives of profitability, productivity, competitive 
customer lead times, etc., as expressed in the overall business plan. 
One of its primary purposes is to establish production rates that will 
achieve management’s objective of maintaining, raising, or lowering 
i t i b kl hil ll tt ti t k th kfinventories or backlogs, while usually attempting to keep the workforce 
relatively stable. It must extend through a planning horizon sufficient to 
plan the labor, equipment, facilities, material, and finances required to 

li h th d ti l A thi l ff taccomplish the production plan. As this plan affects many company 
functions, it is normally prepared with information from marketing, 
manufacturing, engineering, finance, materials, etc.

19



Sales and Operations Planning 
(SOP)(SOP)

It provides a common plan for the entire 
company.
It translates business plan into the language p g g
of production.
It connects strategy and operationIt connects strategy and operation.
It balances demand and supply at the volume 
level at the product group (family) level (~6 12level at the product group (family) level (~6-12 
groups).
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Sales and Operations Planning 
(SOP)(SOP)

Marketing

Strategic 
Planning

Operation Financial

SOP

Personnel Others

Master 
Production 
SchedulingScheduling
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Sales and Operations Planning (SOP)Sales and Operations Planning (SOP)
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SOP MeetingSOP Meeting

Typically held monthly
Provides an opportunity to control the 
business and maximize the company’sbusiness and maximize the company s 
chances for achieving the objectives by

Anticipate and preparing for the futureAnticipate and preparing for the future 
with contingency plans
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SOP MeetingSOP Meeting

Everyone must understand the mechanics of 
th SOPthe SOP process.
Each department must do its premeeting 
“homework”.
The company must commit the necessary p y y
time and resources.
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Monthly SOP ProcessMonthly SOP Process
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SOP Monthly MeetingSOP Monthly Meeting
Run sales report
Demand planning
Supply planning
Pre-SOP meeting

Th b l f d d d lThe balance of demand and supply
Resolve problems where differences exist
Identify areas that cannot be resolved
Develop alternative courses of actionDevelop alternative courses of action
Set agenda for the Executive SOP meeting

Executive SOP meeting
Make decisions on the sales and operations plans for each product p p p
family
Authorize spending for changes in production/procurement rate 
changes
Relate the SOP plans to the overall business planRelate the SOP plans to the overall business plan
Resolve the problems in the areas where consensus cannot be reached 
in the Pre-SOP meeting
Review customer service and business performance
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SOP Meeting KitSOP Meeting Kit

All of the premeeting plans developed 
by various departments
Analysis of the plan’s assumptions andAnalysis of the plan s assumptions and 
vulnerabilities
Pl i l dPlanning calendar
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Sales & Operations Planning Calendar

Monday Tuesday Wednesday Thursday Friday

1 21 2

12:00 PM-Sales Closing 
Compete
12:00 PM-Scheduled Trials Due 
to Master Scheduler

12:00 PM-Send On Time 
Shipments Reports (Email)

Demand Management
Production Planning
Inventory Management
SO 12:00 PM-Inventory Reports 

Due to Demand Mgr from Plants

5 6 7 8 9

12:00 PM-Production Plan to 
O

2:00 PM-On Time Shipments 2:00 PM-Supply Planning 
M ti

9:00 AM-Final Forecast Due to 
O  A l i

12:00 PM-Send On Time 
Shi t  R t  (E il)

SOP Meetings

Ops Meeting Ops Analysis Shipments Reports (Email)

12 13 14 15 16

2:00 PM-On Time Shipments 2:00 PM-Capacity Call 12:00 PM-Send SOP Agenda / 
Spreadsheets (Email)

12:00 PM-Send On Time 
Shipments Reports (Email)

19 20 21 22 23

1:00 PM-Op & Eng Meeting
2:00 PM-On Time Shipments
5:00 PM-Forecast Feedback to 
Sales

8:00 AM-Op & Eng Meeting
1:00 PM-SOP Meeting

12:00 PM-Send On Time 
Shipments Reports (Email)
4:00 PM-Send SOP Meeting 
Notes (Email)Sales Notes (Email)

26 27 28 29 30

9:00 AM-Sales Forecast Due to 
Demand Mgr.
5:00 PM-Sales Forecast Due to 

2:00 PM-On Time Shipments 1:00 PM-Final Forecast Due to 
Demand Mgr from BUD’s
2:00 PM-Capacity Call

8:30 AM-Production Planning
1:00 PM-Forecast Due to 
Master Scheduler

12:00 PM-Send On Time 
Shipments Reports (Email)

5:00 PM Sales Forecast Due to 
BUD’s

2:00 PM Capacity Call Master Scheduler

F. R. Jacobs.  Aggregate Operations Planning.
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Sales & Operation Planningp g
Day Sales Logistics Production Purchases

-10
Data Requirement

Meeting

-7
Sales Plan Build Prelim. Plan Capacity Update Materials Update

-3
Review Review Review Review

0
SOP Meeting

Distribute 
Finalized Plan

4
Receive 

Finalized Plan
Receive 

Finalized Plan
Receive 

Finalized Plan
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Hierarchical S&OP PlanningHierarchical S&OP Planning

Charles C. Poirier (2004).Using models  to improve the supply chain.30



S&OP Maturity ModelS&OP Maturity Model
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How to Make It WorkHow to Make It Work
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S&OP PracticesS&OP Practices
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