


Module 8 Overview

Distribution

= Section A: Planning Distribution
= Section B: Replenishment
= Section C: Order Management, Trace/Track, and KPIs






Section A Overview

Section A Learning Objectives

= Distribution inventory planning objectives

= Network configurations

= Shipping costs and rates

= Distribution center locations and inventory levels

= Tradeoffs

= Network transformation process reflecting requirements, as-is, and to-be
= Size and number of DCs

= Order channels, order fulfilment channels, distribution networks, and order
fulfillment channels

‘ APICS



Distribution and Inventory Planning

Distribution and Related Terms

Distribution

Distribution Planning
Movement of

material from
manufacturer to
customer

Planning
transportation,
warehousing,
inventory levels,
handling, orders,
packaging,
communication

Determining
replenishment
process at branch
warehouses

: APICS



Distribution and Inventory Planning

Network Design Principles

Design principles affecting the organization’s
relationship to the physical environment
and society, including local communities,
the workforce, and sustainability

Design principles guiding collaborative
interactions with upstream and
downstream suppliers and customers

Design principles shaping the
internal activities of organizations

. APICS



Distribution and Inventory Planning

Design Considerations and Principles
Logistics principles Network design principles

= Physical proximity = Ensuring dependability of
iIntermediaries

= Transportation considerations and
modes = Establishing collaborative

relationships

= Tracking capabilities




Distribution and Inventory Planning

Distribution Inventory Planning System Objectives

Targeted level of

: Smoothest interaction
customer service at

with supply chain Targeted service at

each stockkeeping lowest cost
) partners
location

= Central supply may * Minimize scheduling » Minimize materials
hold all types of problems. handling (number of
inventory while = Communicate reasons times handled).
regional DCs vary what for larger or smaller = Maximize turnover,
they carry (demand orders. e.g., cross-docking.
patterns).

g APICS



Distribution and Inventory Planning

Distribution Planning Strategy

Direct/internal channel

BN

Exclusive and select channel Customer

Manufacturer

Distributor | Retailer

Complex channel
Manufacturer* Retailer

Distributor e

* Regional distribution centers owned by manufacturer



Network Configuration

Shipping Patterns

Consignor ¥ Line Haul/Main Carriage*

Terminal |——] [OSELEE

L—

Origin pickup | | | Last-mile delivery

* Line haul (domestic) or
main carriage (main or
international leg):

* Import customs clearance
* Inland transportation
(import)
» Warehousing
(DC storage)

10
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Network Configuration

Shipping Costs

Line haul or main » Costs for main portion of transportation journey
carriage *» [ncludes drivers’ wages and usage depreciation

Pickup and delivery
(origin pickup and last-
mile delivery)

» Charges for shipment pickup and weight
» Depends on weight and number of pickups

» Fees for materials handing, inspections, and customs
» Dependent on number of times shipment is handled

Terminal-handling

= Fixed administrative costs

Sl eine) eoleelng = Fewer shipments or pickups reduce costs

i APICS



Network Configuration

TL Versus LTL and Other Factors Influencing Rates

= Two basic rate structures

—Truckload (TL or FTL) or mode equivalent: lower rate
= Quantity discount but lot-size inventory

— Less-than-truckload (LTL) or equivalent: higher rate
= More terminal handling, materials handling, billing, trips

= Dangerous goods (hazmat), perishable, frozen, high value, fragile
(packaging mitigates), cumbersome

* Low density (max volume), very dense (max weight)

» Backhauling, expediting
: APICS



Network Configuration

Shipping Exercise City X

Data

Estimated annual shipped volume = 10,000 cwt
Cost of LTL shipments direct to customers = $80/cwt ~ LTL
Cost of TL shipments to DC = $40/cwt
Cost of carrying inventory at DC = $8/cwt
Cost of local delivery = $16/cwt

City Y

LTL

Estimated annual shipment volume = 10,000 cwt
Total annual cost of shipments direct to customers ($80/cwt) = $800,000
Cost of full-truckload shipments to DC ($40/cwt) = $400,000
Cost of carrying inventory at DC ($8/cwt) = $80,000
Cost of local delivery ($16/cwt) = $160,000
Total annual distribution costs to customers through DC = $640,000

13 APICS



Network Configuration

How Warehousing Can Reduce Transportation Costs

* Value-added role: break-bulk, freight consolidation.

= Warehouses cost money.
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—’ _____
il Full -~ _

B
truckload Break-bulk

(TL)
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Customer

Customer

Customer

Customer

Customer

Customer

Annual Volume (Tons)

LTL Direct per Ton
Total Cost LTL Direct

TL to DC Line Haul per Ton
Pickup and Delivery per Ton
DC Carrying Cost per Ton
Total Cost TL with DC

Difference

40,000

$100

$4,000,000

$100

$50
$10
$12

$4,000,000

$2,000,000
$400,000
$480,000

$72

$2,880,000

$28

$1,120,000

APICS




Design or Redesign a Logistics Network

Design Process

15

Q Create rationale and urgency for supply chain transformation.

Q/Prepare for supply chain transformation.

\ Form project team and set scope, milestones, and budget.

Scan the market and identify drivers for change.

Audit as-is network. Rev_iew the supply
Assess network alternatives. chain transformation.

Plan facilities.

Finalize to-be state.

Q/Execute the supply chain transformation.

\ Decompose supply chain value streams and
create detailed to-be process maps.

Conduct pilot projects.
Develop and implement plan as series of projects.

Disband project team(s).
A\PICS



Design or Redesign a Logistics Network

Common Drivers of Change

Consumer Supply
demographics market
New or evolving Manufacturing
customer process
Mergers,
Cost acquisitions,
\ ) divestitures

( )

Drivers of

Competitive

advantage Change Sustainability

16 APICS



Design or Redesign a Logistics Network

As-Is Audit Steps

Gather data and business information.
Map current system (e.g., nodes and links).
Describe key activities and functions.
Measure against benchmarks.

List gaps between actual and strategy.

Generate tactical plans for closing gaps.

& APICS



Design or Redesign a Logistics Network

As-Is and To-Be Maps @ wareouse

Supplier
fdl [dl|
12 % ? North Distribution Center 5 1 N North Distribution Center 7 D fi t
S-Mart (DC2)[82, F2] S-Mart A (DC2) [S2, F2] v ays 0. iInventory
[S2] [S2] : at location
Corrugated Corrugated
[O, F] [O, F]
18 Auto Bros 2 Auto Bros /
[S2] [S2]
\\ Costking Packit of Costking\ 2 Packit <
[S2] 14 [O.FI{ Y,/ [S2] 14 [C.F1| .7
X ! \ )
! 4
! e I
- > -
’ ’
18 . 13 .
Central Distribution Center - Central Distribution Center -
(DC1) [S2, T1, 02, O3, F2, F3] | - (DC1) [S2, T1, 02, O3, F2, F3]| s
: L Chemco : L [ Chemco
[O, F] [O, F]
b ‘, . ‘;
Oilco International Carfix IN15, Oilco International Carfix \2
[0, F] [S2] [C. F] (2]
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Evaluate Network and Transportation Requirements

Design Supply Chain Strategy with End in Mind

L ¢ Cost: superior; assets and reliability: advantage;
DUt parity for rest

OV I ETA g Mgl le] g We ST ETg oM Agility: superior; responsiveness and reliability:
variability advantage; efficiency areas: parity

Reliability: superior; agility and responsiveness:
advantage; efficiency areas: parity

Project-driven customers

O eI ETECTR o] olIETMeTa[e BT a M  Profit: superior; reliability and (for example)
partnership sustainability: advantage; parity for rest

O I EICHEE el [aloRlala[e)Z=11\/=8 Agility: superior; responsiveness and assets:
or emergency capacity advantage; parity for rest
© AXPICS




Evaluate Network and Transportation Requirements

Determine Servicing Expectations

Why is information on customers’ acceptable lead times or network
servicing frequency so important to network design?

Answer:

Dictates number of distribution centers (DCs) that
will be needed.

20 APICS



Evaluate Network and Transportation Requirements

Economic Cost Map

21 PICS



Evaluate Network and Transportation Requirements

Sensitivity Analysis

Order Cycle Durations More
Reliable with More DCs

160% .- Safety Stock
150% T e Order Cycle 1 Day
-
140% - -~ = == = Order Cycle 2 Days
-
130% - -~ Order Cycle 3 Days
0, . -~
120% _ L~ Order Cycle 4 Days
110% F
0 ‘/ -
100% -

90%
80% T _Ll.eee=="

70% -
3 DCs 4 DCs 5DCs 6 DCs 7DCs

— -
- —— T eememas==-
— -

22

Maister’s Square Root Rule

= New Aggregate Safety Stock

_ | Future Total DCs % Exist
_N Existing DCs XISHNG

Aggregate Safety Stock

: From3to4DCs=\/7% x 100% =
115%

APICS



Evaluate Network and Transportation Requirements

Transportation Requirements Analysis

* Product family demand forecast
= Sales and marketing commitments

= Requirements per mode with average rates

= Estimated proportion of full and partial loads

= Primary transportation and local delivery segments
= Lane volumes



Evaluate Network and Transportation Requirements

Tradeoff Analysis

$1,400,000
1,200,000

Information systems costs

- Local delivery costs

1,000,000 _ _
Primary transportation costs
800,000
- Inventory holding costs
600,000
- DC costs
400,000
200,000
$0

Current New
: APICS



Evaluate Network and Transportation Requirements

Tradeoffs
I\
_ ‘\ Total
g \ cecee Primary
&) \ ...........---""" transportation
\ oo® evet® costs
N\ Lo’
o'.&
.o.. - - - -
o* TS e e e e o . LOcCal delivery
costs

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Number of DCs
25 PICS



Evaluate Network and Transportation Requirements

Impact of DC Locations on Inventory Levels

* Adding locations doesn’t impact cycle stock.

= Safety stock rises, but rate slows.

—Shorter outbound order cycle time, less variability, less need for safety
stock.

= Less in-transit inventory.
* Increased inbound order cycle time and in-transit time.

= Average Aggregate Inventory =
sn Order Quantity;
=1

2

+ Safety Stock; + In—Transit Inventory;

26 APICS



Evaluate Facility Requirements

Types of Distribution Strategies, Distribution Networks, and Order Fulfillment
Channels

= Distribution strategy: General goals
= Distribution network: Implementation
= Order fulfilment channel: Specific routes

27 PICS



Evaluate Facility Requirements

Geographical Considerations and Factors

» Capital expense

Strategy * Location: mission, vision, and
organizational strategy

» Rates and skill availability

Labor rates * Plus long-distance transport cost

» Quality may be cultural imperative

Quality « Higher labor costs typical

» Taxes, proximity, incentives, strategic or

Nation/region incentives cultural factors

” XPICS



Make Facility Number and Type Decisions

Deployment Considerations

Specialty Types Viable Alternatives

* Weight « Dangerous  E.g., cross-
e Fuel goods (hazmat) docking versus
» Average lead - Reverse logistics fulfillment,
time e Cold chain consolidation, or
break-bulk

 Demographics o
« Communications

robust enough to
cross dock?

APICS



Make Facility Number and Type Decisions

Site-Specific Considerations

Operational costs related
to infrastructure

Site-specific resources,

AUTERE] EonsEEE el infrastructure, incentives

( ) ( ) ( )
i - F rint an rd large
Who are actual customers Size: economies of scale, engatgph a;[cacec'jsg ?odmgdges
(e.g., retailers) equipment utilization environment
\ J \ J \ J
( ) ( ) ( )
Waste disposal, incentives, Costs: Facility age, rent, Brownfield redevelopment,
zoning, access property values tax credits for jobs
\ J \ J \ J

0 APICS



Understand Different Network Modeling Approaches

Modeling Basics and Prerequisites

What is a model? Prerequisites

= Data validation: automate
= Data integrity:
— ALCOA (attributable, legible,
contemporaneous, original,

Inputs: Variables

%
90000 Processes 0000 .. accurate)
® - GIGO
560666 6 = Complexity and assumptions
reviews

- Static or dynamic decision .



Understand Different Network Modeling Approaches

Analytics and Heuristics

Analytics

Prescriptive
analytics

J \\

Predictive
analytics

J \\

Descriptive

analytics

32

Heuristics

Problem solving

Results or rules from experience or
intuition (not optimization)
Experiment to approximate
Decision rules and math
Examples:

— Forecasting

— Inventory levels

— Staffing

Al is disrupting use of heuristics

APICS



Understand Different Network Modeling Approaches

Cost-Volume Analysis

= Total Cost = Fixed Cost + (Variable Cost x Volume)

What is the crossover point?

Fixed Variable Maximum Total Cost at
City Costs Costs Units Maximum Units
Denver $2.000,000 $615 26,000 $17.990,000
Seattle $4,000,000 $385 26,000 $14,010,000
Los Angeles $8,000,000 $115 26,000 $10,990,000

v APICS



Understand Different Network Modeling Approaches

Cost-Volume Analysis Scenario

B Fixed Cost, — Fixed Cost,
~ (Variable Cost,; — Variable Cost,)

X

$4,000,000 - $2,000,000 _ $2,000,000
($615/Unit - $385/Unit)  $230/Unit

Denver—Seattle Crossover Point = = 8,696 Units

$8,000,000 - $4,000,000 _ $4,000,000
($385/Unit - $115/Unit)  $270/Unit

= 14,815 Units

Seattle-Los Angeles Crossover Point =

Semver—L os Andeles Cr by - $8:000,000 - $2,000,000 _ $6,000.000 _
SNVEr=LOS ANJEISS LIOSSOVer FOIt = ~8615/Unit = $115/Unit) _ $500/Unit - S

4 APICS




Understand Different Network Modeling Approaches

Cost-Volume Analysis Graph

$26 Denver lowest cost i Los Angeles lowest cost
24 - (if Seattle is eliminated) ! (if Seattle is eliminated)

4
|

Total cost at
Los Angeles 26,000 units

lowest cost
$17,990,000

22 -
20 —
18
16
14
12 4
10

Seattle
lowest cost

Denver
lowest cost

$14,010,000

h
- e mm mm omm mm o Em Em oEm o Em o o o oo

$10,990,000

US$ Millions

Los Angeles

\ ~— 14,815 units

\ 112,000 units

8,696 units

$0 r.r1 1 1 1T T T 1T T T T T 1
0O 2 4 6 8 10 12 14 16 18 20 22 24 26

Units Sold (in Thousands)
35 PICS




Understand Different Network Modeling Approaches

Other Modeling Methods

Weighted factor rating Regression analysis

4 A

Qualitative and quantitative

Priority based
on weight

Independent variables predict dependent
variable

Weight x rating

Find finalists and use other tools

” APICS



Understand Different Network Modeling Approaches

Center-of-Gravity Map

c B 12,8 London 8,000
= - Warsaw 16 9 9,000
S E Madrid 3 | ¢ 4,000
> E Hamburg 12 10 11,000
4 Rome 13 3 6,000
3 o 0
5 Center of 12 8 38,000
it
. gravity o
01 2325 6!78|9l1011]12/13]14/15/16/17]1 X: Sum of each (x Sum of

coordinate X volume) volumes
+ sum of volumes

X Coordinates

Y: Repeat for y coordinates
, P 4 SEics



Understand Different Network Modeling Approaches

Optimization

= Seeks optimum result.

= Changing any variable yields different answer.

= Significant improvement over heuiristics.

* Number of DCs, location, own or lease, make-or-buy, postponement.
= Can use worksheet tools for simple problems.

 ERP systems have network optimization modules.

s APICS



Understand Different Network Modeling Approaches

Simulation

Sensitivity analysis

-

One change

~N

39

Scenario analysis

4 )

“What-if”

Monte Carlo
simulation
N
Min-max
Y,

APICS



Distribution Plans

Order Channels and Distribution Strategies

Customer
Insourced Outsourced .
exg%n;?ecst{ callcenter @ call center ©" Website |« Customer . .
I Basic functions of any
Local delivery . . .
Distribution Distribution or pickup distribution network:
Strategy center type 1
. Parcels — .
Integrated Cufrrent"Re;cjall DC " SOrtatIOn
or all orders TL, LTL to retailers — _
Dedicated L, = Accumulation
Dedicated fulfillment center .
Dedicated : = Allocation
e TL, LTL to retailers —
distribution center
S | = Assortment
Outsourced Party DC TL, LTL to Retailers —
assembly

Direct store Supplier/ Direct LTL
delivery manufacturer DC delivery to retailer

Retailer picks order,

St
ore packs if parcel

Retail DC picks TL, LTL, parcels
and packs order to retailer

Flow-through

40 PICS



Distribution Plans

Integrated Fulfillment

» Leverage existing retail DC to add internet parcel
fulfillment without large capital expenses

Manufacturer Integrated
DC Retailer DC

Manufacturer

TL, LTL

Parcels
v APICS



Distribution Plans

Dedicated Fulfillment

Retail distribution center

Retailer —! Customer
_ DC LT

Retailer —| Customer

Order fulfillment center

—| Customer

N
@Z Parcels

—»| Customer

42



Distribution Plans

Outsourced Fulfillment (e.g., Pool Fulfillment)

Manufacturer

Manufacturer
DC

TL, LTL Retailer pool (milk run)

TL* LTL /',_T,_
3 Party Sron et LTL [ —
siomer
Mixing DC — rop distance etarter _’
Stem \ ¢
distance LTL

TL* = Full TL shipments of multiple LTL orders
43 MC\S

Retailer DC

e




Distribution Plans

Store Fulfillment and Flow-Through Fulfillment

Store Fulfillment Manul:i;accturer Re[t)egler Customer | Shop in store
Retailer fp Customer | Pick up online order
TL TL, LTL ~

Customer | Parcels

Flow-Through

Fulfillment Manufacturer  Retailer Customer | Shop in store
DC DC o
TL TL, LTL ~
Customer | Parcels
Parcels

a4 PICS



Distribution Plans

Distribution Networks:
Manufacturer to DC to
Retaller

Northemn region

Retailer —| Customer

Traditional suppl DC
chain e / C{ Retailer —| Customer
w Y

Southern region

\ . Retailer —| Customer
<|::c

Retailer —| Customer

4 PICS



Distribution Plans

Distribution Networks:
Independent Distributor Omni-
Channel

Retailer ! Customer

One-stop shop for
retailers, local
distributors,
wholesalers

Independent
distributor

Local
distributor

Direct sales with delivery »| Customer

Retailer ! Customer




Distribution Plans

Distribution Networks:
Independent Aggregator E-
Business Network

= Amazon
= Alibaba
Manufacturer NQU R am—
 Manufacturer g RS |
EﬁVe
Local o
Slow-moving *\_distributor Drop ship ’

N APICS




Distribution Plans

Order Fulfillment Channels (Specific Network Route)

Manufacturer Storage with Manufacturer Storage with
Drop Ship Direct Delivery

/Order
i Direct deliver /

” APICS






Section B Overview

Section B Learning Objectives

* Pull and push systems
 How DRP monitors inventory levels by location

= Warehouse replenishment systems: reorder point/EOQ, base stock,
DRP’s TPOP, DDMRP

= SKU replenishment parameters
= Location-specific forecast
» Linkages between DRP, S&OP, and master scheduling

50 APICS



Replenishment Planning

Push versus Pull

Key Attributes Pull Systems Push Systems

Replenishment initiation
Inventory planning
Customer service

Reorder point

Systemwide safety stock

Organizational
implications

51

Decentralized (warehouse)
At warehouse level
Measured at DC level

Order point, min/max, periodic review;
at signal—pull item, kanban signal

High: safety stock carried at each
location and level

Downstream inventory requirements
not visible

Centralized (central supply planners)
For total system inventory
Measured systemwide

When projected available balance for
future given period is negative or below
safety stock level

Lower: consolidated at one location

Central planners responsible; forecasting
training; need accurate demand/supply
data

APICS



Replenishment Planning

Distribution Requirements Planning (DRP)

» Determines need to replenish at distribution centers

= Time-phased order point (TPOP)

— Logic very similar to MRP

— Gross requirements from forecast, not explosion

— Allows for lumpy withdrawals rather than average demand
= Has push and pull features

— Distribution centers place orders

— Advance notice for central supply order size suggestions

APICS
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Replenishment Planning

Improving Performance of Distribution Network

= Quick responses to = Material supply and
market changes can be demand are closely
made by relocating matched.
products to areas where

they are in demand. = Inventory can be

located and deployed
* The systems assist from specific locations
management in to best meet customer
planning for future Robust DRP systems service requirements.
requirements in the
field.

53 APICS




Replenishment Planning

Basic DRP Concepts

= Coordinates materials flow through physical distribution system
= Addresses when, where, and how much inventory is needed

« Shapes what resources are needed to ensure that replenishment
iInventory can be delivered, handled, and stored per replenishment plans

= Goal is efficient, timely service with minimal inventory investment

” APICS



Replenishment Planning

Warehouse Replenishment Systems

| RoPEOQ Base Stock TPOP DDMRP

Time When actual When scheduled Projected on-hand  Daily reviews of buffer
DC inventory shipment date occurs balance offset by priorities for ordering (net flow
reaches reorder lead time position) and expediting (on
point hand versus projected)
Amount Lot size based  Actual usage in Economic shipment Dynamic based on average
on EOQ previous period quantity based on  daily usage and adjustment
projected time- factors
phased use
Decision DC Lot-for-lot with central Central location DC or central location
point location decisions if

there is supply
demand mismatch

Complexity Low Medium High Medium

B APICS



Replenishment Planning

Time-Phased Order Point (TPOP) Planning

| Perod

On-Hand 1 2 3 4 5
Forecast requirements 20 20 20 20 20
In-transit
E;‘I’;i‘;t:d available 32 12 37 17 42 22
Planned order receipts 45 45
Planned order releases 45 45

Safety stock: 10 Shipping quantity: 45 Lead time: 1

B APICS



Replenishment Planning

Advantages of TPOP Compared to Q, R

4 )

= TPOP provides planned shipment data; Q, R does not.
= TPOP does not assume or require constant consumption.

= TPOP can integrate actual order data, not just planned
shipment data.

& J

APICS



Replenishment Planning

Demand-Driven MRP (DDMRP) System

= For dependent and independent demand at any point in supply chain

= Strategic decoupling points or buffers to
— Reduce lead time, bullwhip effect, and overall inventory
— Increase customer service KPls

= Buffer size
— Item traits: average daily usage, decoupled lead time, order multiples
— Buffer profiles: part type, lead time, variability

= Buffer zones compare zone status to net flow position (on hand + on order - qualified
sales order demand — qualified dependent demand)
— Green: size and timing of replenishment orders (“order up to” level)
— Yellow: average amount of replenishment in transit
— Red: safety stock amount

” APICS



Distribution Requirements Planning

DRP Order Policies

Discrete/L4L
Fixed-period requirements
Discrete above standard lot size
Incremental above standard lot size
Multiples of standard lot size
Minimum/maximum order quantity

Lot costing models

v APICS



Distribution Requirements Planning

Bills of Distribution

Satellite DC | Satellite DC | Satellite DC | Satellite DC |
1 2 3 4

Flow of Regional DC Regional DC ' eiow of
demand A B goods

Central supply | /
warehouse l

DC = distribution center
60 pﬁC\S




Distribution Requirements Planning

DRP Safety Stock Calculation Options
= Set safety stock using preset number of days of inventory.

= Set safety stock based on usage and lead time.

Safety Stock = (Maximum Daily Usage x Maximum Lead Time in Days)
— (Average Daily Usage x Average Lead Time in Days)

= Estimate safety stock (SS) using square root law.
a2 )

Number of DCs in Future
Future SS = Current SS X

Number of DCs in Present
\_ Y,

i APICS




Distribution Requirements Planning

Distribution Safety Stock Exercise

1.

62

Safety stock for a product in the region is 500 units. Assuming equal sales from each warehouse, what
is the effect on safety stock requirements of increasing the number of satellite DCs to two and locating
safety stock in each DC?

Where:
SS for1 DC
SS for DC = J Numg;r % DCo SS = Safety stock in each warehouse
DC = Satellite distribution center
_ 500 500
Safety Stock for Each Satellite DC= —— = —— = 354
J 2 1.414

Why not just keep the total safety stock at 500 units by carrying 250 units of safety stock at each
location?

Under what circumstance would it be appropriate to maintain a total safety stock level of 500 units at a
regional DC to cover both satellite DCs?

APICS



Distribution Requirements Planning

DRP Inputs, Calculations, and Outputs

* Inputs - Calculations
— Planning horizon length and bucket size — DRP processor populates each planning
— ltem forecast grid bucket.
— Open customer orders — Bucket resupply is by item’s order policy
— Beginning on-hand quantities code.
— Open purchase, interbranch, postponement = Outputs
orders — Exception reporting
— Replenish/finish lead times — Planned orders
— Safety stock — Action messages
— Order policy code — Pegged requirements

— Supply sources based on BOD

Calculations for DRP

63 APICS




Distribution Requirements Planning

Distribution Requirements Planning (DRP) Grids

DCA
Week 1 2 3 4 5 6 7 8
Gross Requirements 300

Scheduled Receipts
Projected Available Balance 170 170 170 170 170 170 170 270 270

Net Requirements 200

Planned Order Receipts 400

Planned Order Releases 400
DCB
Week 1 2 3 4 5 6 7 8
Gross Requirements 500

Scheduled Receipts
Projected Available Balance | 200 200 200 200 200 200 200 200 200

Net Requirements 400
Planned Order Receipts 500
Planned Order Releases = 500

Central Supply

Week 1 2 3 4 5'6‘7/5
900

Gross Requirements

_—

Scheduled Receipts Lead Safety
Projected Available Balance 500 500 500 500 500 500 200 200 200 Lot Size Time Stock
Net Requirements - 600 (units) (weeks) (units)
Planned Order Receipts 600 DCA 200 1 70
Planned Order Releases (200 DCB 500 > 100

Master Schedule Grid * Central

Week 1 2 3 4 5 6 Supply 600 3 200

Gross Requirements 600 Master

Projected Available Balance 0O 0 200 200 200 200 Schedule

Master Production Schedule 800 Grid 800 N/A N/A

" APICS



Distribution Requirements Planning

DRP Problem Overview

WarohouseA | wok Wl aohousen | wex
IR T I N N N I N AN T T N A
30 30 30 30 30 35 35 35

Gross requirements Gross requirements

Scheduled receipts Scheduled receipts 50
Projected available balance 90 10 30 50 80 0 10 20 30 Projected available balance 30

Net requirements 70 50 20 90 80 70 Net requirements

Planned order receipts 100 100 100 100 100 100 Planned order receipts

Planned order releases 100 100 100 100 100 100 Planned order releases

waonovsoe | e W oty [ s
ETY T SN S RN EA RN [T N N E R E R

Gross requirements Gross requirements

Scheduled receipts 100 Scheduled receipts 300
Projected available balance 70 Projected available balance 250

Net requirements Net requirements

Planned order receipts Planned order receipts

Planned order releases Planned order releases

N APICS



Distribution Requirements Planning

DRP Warehouse B Exercise

WarchouseB | we
Lot 50, Load time: 2,55: 10| | 1 | 2 | 3 [ 4 | 5 | 6 [ 7 | &_
30 30 30 30 30 35 35 35

Gross requirements

Scheduled receipts 50

Projected available balance 30 50 20 40 10 30 45 10 25
Net requirements 20 30 15 35
Planned order receipts 50 50 50 50
Planned order releases 50 50 50 50

" APICS



Distribution Requirements Planning

DRP Warehouse C Exercise

Warchouse© | ek
Lot 100, Load tme 2,551 || 1 | 2 | 3 | 4 [ 5 | 6 | 7 | 6_
60 60 70 70 80 90 90 90

Gross requirements

Scheduled receipts 100

Projected available balance 70 110 50 80 110 30 40 50 60
Net requirements 35 3 75 65 S19)
Planned order receipts 100 100 100 100 100
Planned order releases 100 100 100 100 100

N APICS



Distribution Requirements Planning

DRP Central Supply Gross Requirements Exercise

WarohouseA | wok Wl aohousen | wex
IR T I N N N I N AN T T N A
30 30 30 30 30 35 35 35

Gross requirements Gross requirements

Scheduled receipts Scheduled receipts 50

Projected available balance 90 10 30 50 80 0 10 20 30 Projected available balance 30 50 20 40 10 30 45 10 25
Net requirements 70 50 20 90 80 70 Net requirements 20 30 15 35
Planned order receipts 100 100 100 100 100 100 Planned order receipts 50 50 50 50
Planned order releases 100 100 100 100 100 100 Planned order releases 50 50 50 50

T T
Lot: 100, Lead time:2,8S:15 | | 1 | 2 | 3 [ 4 |5 |6 [ 7 | 8
60 60 70 70 80 90 90 90

Gross requirements

Central Supply
Lot: 300, Lead time: 2, SS: 50

Gross requirements 250 200 150 150 200 250

Scheduled receipts 100 Scheduled receipts 300
Projected available balance 70 110 50 80 110 30 40 50 60 Projected available batance 250
Net requirements 35 5 75 65 55 Net requirewr

Planned order receipts 100 100 100 100 100
Planned order releases 100 100 100 100 100

ed order receipts

Planned order releases

N APICS




Distribution Requirements Planning

DRP Central Supply Exercise

CentralSupply | ~ Week
Lot: 300, Lead time: 2, SS: 50 -nn-nnn-n
Gross requirements 250 200 150 150 200 250 100
Scheduled receipts 300

Projected available balance 250 300 100 250 100 200 250 150 150
Net requirements 100 150 100

Planned order receipts 300 300 300

Planned order releases 300 300 300

N APICS



Distribution Requirements Planning

Linking DRP, S&OP, and Master Scheduling
DRP outputs

Product family level

channel demand l

S&OP

Logistics resource

requirements plan l

ltem-level channel
demand

Logistics capacity

plan >



Distribution Requirements Planning

Logistics Resource
Requirements Plan

Aggregate
channel inventory
replenishment
plan

Channel
replenishment

forecast

Product family Product family level

level S&OP planning
horizon

Monthly time
buckets

71

Inventory
investment report

Transportation
planning report

Warehouse
space report

Labor and
equipment report

Inventory costs
Shipping costs
Inventory balances
Cost projections

Quantity
Weight
Volume
Costs

Quantity
Weight
Volume
Pallets

Receive/put-away
Pick/pack
Forklifts

Picker vehicles

APICS






Section C Overview

Section C Learning Objectives

* Order management, including monitoring availability and lead time
= Order cycle stages

= Expediting

= Inventory tracking technology

* Methods of identifying and tracing inventory

* Product recall guidelines

= Distribution KPls

= Data collection methods for gathering feedback

73 APICS



Customer Order Management

Order Cycle Stages (B2B)

74

Stage 1: Order Transmittal

1. Customer requests information and price is quoted.
2. Customer places order.

Stage 2: Order Processing

3. Order is received and entered into system.

Reserve inventory and identify delivery date.
Consolidate orders for freight and warehouse picking.
Plan and build loads.

Route shipments.

Use routing guide to select carriers and rates.

© N oA

Stage 3: Order Picking and Packing

9. Pick reserved product(s) at depot/distribution centers.
10. Load vehicle and create shipping documents.

Stage 4: Order Delivery

11. Receive and verify product order at customer site.
12. Install product if required.
13. Invoice and receive payment.

APICS



Customer Order Management

Exceptions and Expediting

mmm  EXCeptions

* Problem during any portion of the delivery process
= Transporter not liable for external issues; is liable for negligence

sl Open Order Monitoring

» Pre-expediting process to ensure timely delivery

meel EXpediting supply or transportation

» Taking extraordinary action because of increase in relative priority
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Inventory Traceability and Tracking

Traceability Requirements

Inventory ID and documentation

* Products, cartons, pallets, etc.
* Class, batch/lot, instance

Transportation documentation

 Certificate of origin/manufacture
» Shipper’s export declaration

Adherence to traceability standards
« Examples: ISO and GS1 standards

Adherence to product recall guidelines
» Specific to jurisdiction

” APICS



Inventory Traceability and Tracking

Providing Order Visibility

Tracking in-transit inventory Advanced shipping notice
(ASN)
= Track by purchase orders, SKUs, etc. - Allows buyer time to
= Customize to need by specific role prepare for receipt and
- Access by buyers and suppliers via plan deployment of
batch process or blockchain contents

= Reduces uncertainty in
order replenishments

-

" APICS




Inventory Traceability and Tracking

Inventory Tracking: Barcodes and RFID

UPC Code

1|||23456 78910||||4

RFID tags on packages

Trucking packages
during transport

Monitoring packages
in storage

O+O+A (4
O+D+A—>C%
Work in process
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Communications
satellite

K
i
B

Cellular

Secure
systems

Blockchain

RFID reader

APICS



Distribution Performance KPIs

Performance Indicators

= Service

= Fast flow response

= Reduction of operating variance
= Minimum inventories

= Transportation reduction

= Quality management

= Product life cycle support
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Distribution Performance KPIs

Distribution System Performance Measures

Customer service Distribution efficiency

= % of orders satisfied from stock = % throughput

= % of units required filled from stock = % order filling

= % of units required delivered on time = % shipping accuracy

= % of units delivered by original = % inventory record accuracy
customer commit date = % storage utilization

= % of item stockouts

= % of stock cycles without shortages Inventory management

= % of months without stockout = Inventory turns

= Cash-to-cash cycle

w0 APICS



Distribution Performance KPIs

Data Collection Methods

] < 2

Email and Feedback Interviews/ : :




Distribution Performance KPIs

Improvements in Distribution Planning Process

= Fill rates
= Average length of time required to

satisfy backorders
O§)) = Percentage of order replenishment
cycles in which one or more units are

backordered
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