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CHAPTER I

INTRODUCTION

LT GENERAL OVERVIEW :

Our uncertain cconomy is marked by mature markets, the globalization of
industry, high energy costs, potential energy and material shortages, high interest rates and
capital rationing , a low growth rate in productivity, and the threat of inflation. In this
context, maintaining corporate profitability growth and return on investment is becoming
mereasingly difficult. It has become necessary for management to explore new areas and
mvestigate new methods of generating revenue and reducing costs. Few areas offer the

potential for profit improvement that can be found in the logistics function. This is because

- . ; . |
logistics costs can exceed 25 percent of each sales dollar at the manufacturing level .

L2 LOGISTICS DEFINITION :
In the past. the trade and academic press has given logistics a variety of names some of
which are
Physical  Distribution;  Distribution Engineering; Business Logistics; Materials
Management: Supply Chain Management or Industrial Logistics.

.

At one time or another, all of these terms have referred to essentially the same thing : The

management of the flow of goods from point-of~origin to pomt-of-consumpticn. But

' Beroard 1. Lalonde. John B Grabuoer. “integrated Distribution Systems : A Management Perspective,”

International Journal of Physical Distribution. October 1970, p. 134




“Logistics Management” is the most widely accepted and used terminology to express the
logistics function and its management.
According to the Council of Logistics Management, logistics management can be defined
as follows :
“The process of planning, implementing and controlling the efficient, cost
effective flow and storage of raw materials, in-process inventory, finished goods,

and related information Jrom point-of-origin o point-gf-consumption for the
. - . n 2
pripose of conforming to customer requirement’”,

Some have argued that logistics is only important to manufacturing firms. However,
logistics is an important component of the operation of all companies, including retailers,

wholesalers, and other service providers.

1.3 COMPONENTS OF LOGISTICS MANAGEMENT ;

Efficient management of the fow of goods throughout the operation cycle requires
successfully planning, implementation, and control of multitude of logistics activities.
Included within the Jogistics management function are customer service, traffic and
transportation, warehousing and storage, plant and warehouse site selection, inventory
coutrol, order processing, distribution communications, procurement, material handling,
parts and service suppor, salvage and scrap disposal, packaging, return goods héndling,

and demand lorecasting. Figure 1 1 illustrates the components of logistics management .

-

Definition provided by the Council of Logistics Management. 1986.




Management Actions

Planning Implementation Control

F Inputs into Logistics

- Natural resources
(facilities & equipment)

- Human resources

- Financial resources

Suppliers Outputs of Logistics |
- Marketing
Raw In-process | Finished - Time & Place utility
materials| inventory | goods - Efficient Movement

to customer

- Information resources

S _

Vendors - Proprietary asset

Logistics Activities

1. Customer service

2. Order processing

4 lnventory control

5. Demand forecasting

3. Distribution communicati

6. Warehousing & Storage | I.Packaging

7. Plant & whse site selection 12 Salvage & Scrap disposal
8. Material Handling I3.Returned goods handling
9. Procurement

10.Parts & Service Support

]

FIGURE 1.

1 Components Of Logistics Management’

1.3.1 Customer Service : 1s defined as “a customer-oriented philosophy which

integrates and manages all of the elements of the customer interface within a

M : M : 11"1’
predetermined optimum cost-service mix

JDuugtzls M. Lambert . James R. Stock “Stratcgic Logislics Management” p. 5.

4 _ e : : oo
Bernurd J. Lalonde | Panl H. Zinsscr, * Customer Service Meaning and Measurement p. Iv.




Customer service acts as the binding and unifying force for all of the logistics management
activities. Customer satisfaction, of which customer service is an integral part, occurs if
the firm’s overall marketing efforts are successful. Thus customer service ipvolves
successful implementation of the integrated logistics management concept in order to
provide the necessary level of customer satisfaction at the lowest possible toti;l cost.

1.3.2. Order Processing : The components of the order processing activity can be
broken down into three major coniponents : (1) operational elements , such as order entry/
editing, scheduling, order shipping and invoicing. (2) communication elements, such as
order modification, order status inquiry and product information requests. (3) credit and
collection elements, including credit checking and accounts receivable processing /
collecting. The speed and accuracy of a firm’s order processing has a great deal to do with
the level of customer service the company provides and thus the level of customer
satisfaction.

1.3.3. Distribution communications : Success in today’s business environment
requires the management of a complex communications system. Effective communication
must take place between : (a) the firm, its customers, and its suppliers; (b) the major
functional components of the company - marketing, manufacturing, logistics and finance ;
(c) the various logistics activities such as customer service warehousing ... .
Communication is the vital link between the entire logistics process and the firm’s
customers. Accurate and timely communication is the cornerstone of successful logistics
inanagement.

1.3.4. Inventory control : The inventory control activity is critical because of the

financial necessity of maintaining  a sufficient supply of product to meet both customers’




needs and manufacturing requirements. Maintaining raw materials, parts and finished
goods inventory consumes both space and capital. Money tied up in inventory is not
available for use elsewhere. Successful inventory control involves determining the level of
inventory necessary to achieve the desired level of custbmer service while considering the
cost of performing other logistics activities,

1.3.5. Demand Jorecasting : Demand forecasting involves the determining the
amount of product and accompanying service that customers will require at some point in
the future. The need to know precisely how much product will be demanded IS important
to all facets of the firm’s operations - marketing , manufacturing, logistics and finance.
Marketing forecasts of future demand determine promotional strategies, allocation of sales
force eflorts, pricing strategies, and market research activities, Manufacturing forecasts
determine production schedules, purchasing and acquisition strategies, and in-plant
inventory decisions.

1.3.6. Warehousing & Storage : Are activities that manage the space needed to
hold or maintain inventories. Specific storage activities include decisions as to whether the
storage facility should be owned, leased or rented ; warehouse layout and design ; product
mix considerations ; safety and maintenance.

L.3.7. Plant & Warchouse site selection - The strategic placement of plants and
warchouses near the company’s markets can improve the firm’s customer service levels.
Proper facility location can alsp allow lower volume-related transportation rates in moving
products from plant to warehouses , plant to plant | or warehouse to customer.

1.3.8. Material Handling : is concerned with every aspect of the movement or

flow of raw materials, in-process inventory, and finished goods within a plant or




1.3.13. Return goods handling : The handling of return goods is often referred to
as “reverse logistics”. Buyers may return items to the seller due to product defects ,
overages, incorrect items received, or other reasons. Most logistics systems are ill-
equipped to handle product movement in the reverse channel. The cost of handling return

goods can be very high if not managed properly by the logistics function.

14 EFFECT OF TECHNOLOGY ON LOGISTICS MANAGEMENT
Technology has had an impact on all facets of business, but in the logistics area the impact
has truly been significant. The diffusion of technology is changing the way companies do
business and the way firms relate to customers and suppliers. Computers, Information
Systems, and communication systems are being increasingly used in transportation,
warehousing, order processing, materials management, purchasing, and procurement.
Literally, every area of logistics has been affected by the technological revolution and the
developments in computers and information and communication systems.

Traditional methods of managing logistics activities are proving inadequate in today’s fast-
paced economy, and executives have been forced to innovate. If firms do not respond
appropriately , they may face losses in market share, creating for themselves positions of
competitive dis-advantage. Fortunately, assistance is available due to recent innovations

and developments in technology.

- 10—




In a Council of Logistics Management study of senior executives in manufacturing,

merchandising, and logistics service organizations, “Logistics 957, several trends were

identified®. The top three trends were all directly related to the use of computers,

communication systems, and information systems

1. The rapid proliferation of data processing systems enables the distribution or
logistics organizations to handle and control information in ways that will
change the traditional methods of servicing customers and supplying products.

2. Advances in computer technology will allow electronic data interchange to be
pervasive. All phases of logistics will be involved, and communication
technology will create opportunities for large savings.

3. The major difference between the logistics operating environment of 1995 and
that of today will be the improvement in the timeliness and completeness of the
exchange of information between channel members.c)

The use of technology in logistics offers significant potential. A firm can create a
competitive advantage by adopting a strategicu perspective with respect to computers,

communication and information technology.

1.5 INTEGRATED LOGISTICS MANAGEMENT :
Many companies have not managed logistics as an integrated system; for them, successful
implementation of the integrated logistics management concept can lead to significant

improvements in profitability. The foundation of the integrated logistics management

-11 -




concépt is total cost analysis, which we is defined as minimizing the total co;t of
transportation , warehousing, inventory, order processing anc;i._infonnation systems, and lot
quantity cost, while achieving a desired customer service level.
During the past 30 vears, logistics has emerged as a separate and dynamic discipline. Many
major  corporations have acknowledged the importance of logistics by placing
responsibility for this function at the vice presidential level. Basically, the integrated
logistics management concept refers to administering the various activities as an integrated
system. In firms that have not adopted an integrated logistics approach, logistics is a
fragmented and often uncoordinated set of activities spread throughout various
organizational functions with each individual function having its own budget and set of
priorities and measurements. Many firms have found that total distribution costs can be
reduced by integrating such distribution-related activities as customer service,
transportation, warehousing, inventory management, order processing and information
systems, and production planning and purchasing. Without this integrated approach,
inventory tends to build up at the following critical business interfaces -

¢ Supplier-purchasing

¢ Purchasing-production

* Production-marketing

*  Marketing-distribution

* Distribution-intermediary (wholesaler / retailer)

¢ Intermediary-consumer

® Report of the “Logistics 95" meeting of the Council of Logistics Management in Chicago, p.38.




In addition to improving the flow of inventory, integration improves transport asset

utilization and warehouse asset utilization and eliminates the duplication of departmental

efforts.

1.6  PURPOSE & NEED OF THE STUDY :

This study was conducted in order to analyze the efficiency of the Logistics &
Manufacturing  activities at Societe Moderne Libanaise pour le Commerce S.AR.L.
(SMLC) . This study allowed the company to identify some weaknesses in the operation
while screening out new opportunities for improvement. The implementation of an
integrated Logistics Management System helped the company in optimizing the efficiency

of its operations and thus contributing effectively to the overall corporate profitability

improvement.

1.7 OUTLINE :
This study was based on three major techniques : (1) System design , with business
process re-engineering ; (2) Best practices applied in many international manufacturing
companies (bottling companies mainly) ; (3) Operation research techniques specially in
forecasting and transportation.
It is worth mentioning here that the research will follow the following outline :

Chapter 1I will deal with the gap analysis conducted at Societe Moderne Libanaise
pour fe Commerce, the Lebanese bottler of PEPSI COLA , which highlighted the

opportunities for the new system and screened out weaknesses of the old one. A

-13 -




comparative study will reflect the major changes in the operation process and the added

value of each change.

Chapter 11T will explain the methodology used in each of the modules composing
the Integrated Logistics System. This chapter will also deal with the operation research
techniques incorporated into the system.

Chapter IV will talk about the results of the study and the benefits of each module.
The results of the numerical comparative study will reveal the real value or contribution of
the system to the overall increase in corporate efficiency .

Chapter V , finally will summarize the major study findings and will suggest certain

recommendations concerning the issue of integrated logistics systers.

~14 -




CHAPTERII.

PROJECT EVALUATION
& IMPLEMENTATION APPROACH

2.1 PROBLEM SYMPTOMS :

With the growing product diversity and limited manufacturing facilities , Societe Moderne
Libanaise pour le Commerce (SMLC) faced a major problem in 1995, The problem was
the high occurrence of Out-Of-Stock (O0S) in all of its warehouses. Those 0OS caused
the company to lose not only in terms of sales revenues , but also in market share due to
the availability of its direct competitor , Coca Cola and its indirect competitors , Juices .
Recognizing this fact , the company’s top management with the collaboration of the
international company started a new project for re-designing the logistics system of the
company in order to minimize OOS and increase logistics efficiency and thus increase
overall corporate profitability.

In order to conduct this project , a team was nominated. This team was formed of people
belonging to different organizational functions : Sales , production, transportation, raw
material, warehousing, and MIS.

Some of the major symptoms that indicated to management that there was a problem in
the company’s current logistics functions were :

I. High occurrence of QUT-OF-STOCKS

2. un-balanced distribution of finished products.




3. High raw material inventory levels in certain items while shortage in others |

4. Double transportation and double handling of ﬁmsh:d goods

5. High transportation costs. (inter-warehouse transportation)

6. Inaccurate forecast

7. Un-efficient space utilization in warehousing

8. High flavor and size changeovers on the production lines
In order to identify all these problems , many techniques were used . Some of these
techniques include :

* Questionnaires

* On-The-Floor Supervision

* Year-Ago-Comparative study

* Analysis of sales vs inventory on-hand

* Analysis of production downtime, changeover time , and waste .

* Ratio analysis of the financial statements

* Weekly forecast accuracy calculation / per product / per location

* Analysis of the transportation activities

2.2  DAYS-SUPPLY EXERCISE - SYSTEM OVERVIEW
The days of supply exercise was a small system developed internally in order to measure
the effect of OOS and highlight responsibilities. The system components are the following:

2.2.1 Inputs: - Warehouse full good physical count

- Warehouse Empties physical count




- Transportation schedule / Actual transportation
- Hub / Plant fullgood & empties physic}:ll count

- Actual daily production
2.2.2  Calculations : - Days of supply per SKU %/ Location

- SKU System wide days supply
- Lost Sales opportunities
- Fair Share distribution of products
- Optimal inventory level (physical count)
2.2.3 Reports: - Days Supply for each SKU at one location (exercise 1)
- Days Supply for one SKU in all locations (exercise 2)

- Lost sales tracking for an SKU at a location (exercise 3)

The system was designed to :

1. Assist production manager in the daily production scheduling process
- Base production schedule of the day or period on the criticality of the SKU in
the whole network
- Prioritize according to loss effects due to SKU un—dvailability . That is , if
more than one sku are running out of stock, choose to produce the one with
the highest lost sales effect.

il. Assist transportation manager / fleet manager in the daily transportation schedule setup:

- Base the “WHAT” to transfer on the availability of the SKU in the hubs.

” SKU is Stock Keeping Unit and refers to each product type (i.e. Pepsi 250ml returnable)




- Use the Days Supply of each SKU at each location as a guide to “WHE ?
to transter. The Days Supply of one product ;ilould be balanced across the
network.
- Prioritize according to loss effects due to sku un-availability.

iii. Provide finance , production, sales and warehouse managers with operation

efficiency reports :

- Lost sales opportunities
- Inventory tracking
- Six weeks average sales by sku / by warehouse
- Actual transfers vs scheduled transfers (% completion)
- logistics activities tracking

iv. Highlight gaps in the logistics process and allocate responsibilities
- Period accumulated lost sales opportunities
- No fair share distribution across warehouses
- Average sales by sku / by warehouse
- Categoﬁze problems

v. Train all involved managers to use the DAYS-OF-SUPPLY concept :
Since the Integrated Logistics & Manufacturing system optimization technique
is based on the System Wide Days Supply calculation, explaining and exposing
functional managers to this concept , and consequently benefits of using it , will
facilitate change management process required to derive optimum proﬁtébility

contribution from using the system.

-18 -




Vi, P}epare coordination channels , data flow and information collection pre-work required
for the successful implementation of the new integrated Iogi.;'tics & Manufacturing system
(IL&M) . The success of TL&M lies in
- The degree of coordination and communication between inter-functional
managers.
- The information infrastructure based on which the system will operate
- Days of Supply Exercise intends to enhance communication channels and to

create coordination-intensive managerial environment.

2.3 EVALUATION OF THE PROBLEM :

In order to justify the needed investment of implementing a new computerized integrated
logistics system, we had to evaluate the losses due to the current logistics process.

In order to do so, a computerized system was developed to analyze sales, inventory,

transportation and production performance while suggesting some optimal solutions.

2.3.1 Gap Analysis Findings :

Listed below, are some of the major numerical findings derived from the days-of-supply
exercise system. Those numbers where used in estimating the potential contribution of
implementing an integrated logistics system. The problems causing the OOS were

categorized and the percentage contribution of each was calculated. (see Table 2.1 for

overall estimation of Q08.)

-19 —




There are several types of reports : (1) QOS estimation by product by location
(Table 2.2)
(2) Identified categories of problems
(3) percentage contribution to total losses;
(4) Financial impact of Inaccurate Forecast

(Fig. 2.1)

2.3.2  Implementation Guidelines - Project Plan Kit :

Listed below are exhibits about project planning and implementation approach used during

our implementation at SMLC.




TABLE 2.1 Consolidated Out-Of-Stock Report

PEPS) COLA
SKU UN-AVAILABILITY OPPORTUNITY LOST
-3 e
_ SUMMARY
i p PERIOD : 21/08/1995 TO 21/09/1995 !
. ) L ary [Ty Qry qary aQry Qry ary ary ary ary ary Qrr AMOUNTSLL. AMOUNTS §
- - | sHu cope DESCRIPTION CHOUBFAT| HAZmMEH | BERUT SAIDA TRIPOLE | ZAHLEH ALEY AAKBIEH | BIBLOS | DEHWENEH AKHAR TOTALS PRICES TOTALS TOTALS
302 IMIRINDA RETURNABLE 100 CL| 15465 | 5837 | 1493 420 9916 | 11,228 | 580 2053 | 1570 645 8,042 44,359 7,000 | 310,513,000 192,268
202 |7UP RETURNABLE {00 CL. 4,224 619 5739 217 4408 | 2428 676 642 35 529 1,957 17,633 9,600 | 169,276,800 104,815
. {207 |7UPDIET ONE WAY 0 4,510 | 8403 940 2,246 644 505 0 1,119 | 3363 17 16,743 12,000 | 200,916,600 124 406
301 MIRINDA RETURNABLE 25CL.| 5257 | 1818 0 0 1,642 | 4,837 431 0 3,144 0 530 13 594 12,000 | 163,128,000 101,008
112 {PEPSI MAX ONE WAY 1.019 | 4322 1 2280 749 2818 | 1215 438 470 5620 | 4545 374 12,333 9,600 | 118,876,800 73,608
208 |7UP DIET CAN 242 215 2197 210 3,582 540 3,345 784 1,848 | 2880 205 6,995 7.500 | 52462500 32,485
111 [PEPSIMAX CAN 84 2,447 0 12 25816 743 1,114 197 2115 |7 2,638 497 6,102 12,500 | 76,275,000 47,279
303 {MIRINDA ONE WAY 34 1,254 852 63 393 1277 2M 3 207 1,757 328 3,683 13,000 | 27,879,000 29,646
110 |PEPSIFETO5L. 173 1,467 | 1504 0 453 63 8 33 110 147 7 3,660 18,500 | 60,390,000 37393
108 |PEPSIDIET ONE WAY 51 1,416 | 1083 0 383 277 175 104 1,251 714 0 3210 12,500 | 40,125,000 24,845
308 {MIRINDA PET 1.5L. 45 401 161 ) 162 884 241 170 306 0 0 1,653 7.000 11,571,000 7,165
204 |7UP CAN 75 0 0 0 1,386 0 0 0 0 0 0 1,461 10,800 | 15,778,800 8,770
206 |TUPPET15L, 57 0 488 0 473 296 172 38 320 131 47 1,314 13,000 | 17,082,000 10577
304 [MIRINDA CAN 0 285 389 0 56 451 0 0 0 0 0 1,181 12,000 | 14,172,000 8,775
105 |PEPSICAN 0 0 0 0 896 212 Q 0 0 0 0 1,108 10,800 | 11,966,400 7,410
103 |PEPSIPET 151, 155 0 ] 0 0 541 76 194 355 1,115 0 696 12,500 8,700,000 5,387
109 |PEPSIDIET CAN 0 154 192 0 05 51 45 52 214 ] 0 502 12,000 | 6,024,000 3,730
104 {PEPS| ONE WAY 42 0 85 i 50 281 i} 180 0 137 65 458 7,000 3,206,000 1,985
307 {MIRINDAPETOS5L. 7 84 0 0 91 167 0 0 27 4D 0 349 10,800 3,769,200 2,334
107 __}PEPSI DIET RETURNABLE 25 0 273 ] 0 47 10 0 i 49 61 0 330 12500 | 4,125,000 2554
_ 209 I7UPPETOSL, 0 89 0 0 162 1 0 4 0 39 0 252 16,500 | 4,158,000 2575
201 |7UP RETURNABLE 25 CL. 0 0 0 0 0 154 B9 0 0 0 237 154 12,000 1,848,000 1,144
102 [PEPSI RETLIRNABLE 100 CL 0 0 0 0 0 109 1 0 0 0 0 109 9,600 1,046,400 648
203 [7UP ONE WAY 0 0 0 0 0 106 36 0 o 0 0 108 12,000 4,272,000 788
101 |PEPSI RETURNABLE 25 CL 0 0 0 D 0 0 0 0 0 il 0 0 186,500 0 0
TOTALS 26,970 | 25.191 | 24,656 | 2,611 | 32,075 | 26,592 | 8.233 5222 | 18,390 | 18,739 12,308 138,035 1,344,560,500] 932,535
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SUCIETE MODERNE LIBANAISE pour e COMMERCE

FEPSI COLA
EXERCISE 1
SKU -AVAILABILITY

& SALES OPPORTITIES
EXERCISE

SATDA

PERIOD ¢ 21/08/1935  Ta ¢ 24/09/1995

RO TAYS = 27

FRRRSLIENLRAERNR Y

SELL | PERIOP {SIX WEEKS| 10 DATE i ’ ! HURATED] L85 7 |1 pavs ouT LREHENT 10110
@ (00 U IESRIPION [ 0415 | SXES |us. saLes| uvacnr|oavs SPRLY] oIFF, lspit thsee. [aer. raevee. Lot SALES [OF SALES| OF STOCK [OPRORT. LOST | Loe

00 | POPSIRRAMBE S | 27| (2008 445 1741 ; .‘Mf 1214 I 12499 [ 0w l 0 ! 3 ‘
e JresiEmmemEwoc | 2| mwr e |z s s e 250 [ 2 ' w | f )

Lwa PEPST PET 1.5 L, | ual oz 150 12 T 5016 ! l ¥ J ' l 0 |
1ot | Fepst GE By 7 w0 I s B0t ‘ 1040 0| o ) 0 u
s | reest o 7| s am I x| 2080 £9450 0| o 5 0 !
107 | FEPSI DIET REMRWRE 25 | 77 7 i m s 22 15 w0 o m ) b 0
108 | FEPSI DIET (e sy 7 155 5 07} 1 101 g4 0 o| w o 0 0
199 | PEPST DIET can 7 e i wo| 2 3 1769 1750 i o ' ' 0
ne | eest e 05 L 7 13 5 TR T 0 0 0w ? 0 0
it | pepst mar % 7 2 W % 7l 1506 1920 | 1 0 12
12 FEPST 1 GIE HAY 1 [213 L] 3l 3 221 [ [/ 444 63X 11 308 . Mg
W | AP RETIRVMEE 25 QL 7| sm| 2 tss2f 7 el ame 1400 of o 0 0 !
22 | AP PETENBLE 100 @ 7| w8 1w @l 3 ™ xw 8 w| = 2 15 a7
03| P O Wy N T Y s & m|  sme 554 0| o 0 0 ;
266 P PET 1.5 L. 7 £57 H 8] 2 o9 krdl 524 0 0z 1] ¢ [}
207 P DIET GIE kY 12 Joa s 0 [ -23 420 22 403 1337 13 537 HH
W8 [ AP DIET e 2 78 9 19 1 0 0 490 150 | 4az B 60 2:3’
209 TP PET 0.5 L, 7 :n] 3 u 3 IL 0 0 0 )4 0 [ 1]

LJUI [ NRIDA RTRWBEZS 0L | 27|  se0| 278 B mz om0 | g o] w 0 0 )
02 l HIRDIDA RETURMABLE 100 [+ %6 5152 198 M9 § 551 £330 £300 33 14 [ 2 10 120
0 I RIRUDA O 3y 5| - s 2 M0 15 8 1780 720 56 102 [ 3 7 i<
4 l MIRDIM Cod 7 63935 237 854 k] 427 00 225 ¢ 114 1 0 0
206 l MIRIDA PET 1.5 L. 2| m| @ T % 7% 1518 | w ! 0 1
W | wiRnms pT 03 L 7 & 2 - T 7 ’ g 0| m 0 0 0

EJ?N. fralt] HES 17691 5 1422 109383 1053579 1652 %1

TABLE 2.2 : Saida Warehouse O0OS Report
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GURE 2.1 : Economic Impact of Inaccurate Forecast
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If promotional occurs schedule is shipped in from
activity increases N disrupted to another location
produce needed
product
'
\ '
A W V 4 !
*No cost * Holding cost °Loss of margin = *Nocost  +Lost Sales *Changeover cost * Transportation
- Cost of capital - Economic cost - Labor cost
- Spoilage of an OOS - Scrap *Expediting cost

- Breakage

* Expediting cost
- Warehouse space




EXHIBIT 2.1

1. EXECUTIVE OVERVIEW

The purpose of the Logistics & I\'lanagenient (L&M) Standard Project Plan Kit is to help

ensure that L&M is successfully implemented in an area of logistics and manufacturing

operations. The contents of the Plamt Kit are based upon learnings from the

implementation in other international markets like Spain . Hungary or Jaddah in the Saudi

kingdom tailored to fit our own environment

A successtul L&M implementation project requires -

Proper_Expectations ; setting quantifiable objectives at the very beginning of the

project , to be able to realize the benefits of PL&M, committing to upgrading

the business processes as needed

- A clear viable approach : having an executabie game plan to fit the company’s

situation while assuring that standards and best practices are developed and

met.

Realistic Time frames . ambitious enough to allow commitment and focus, but

achievable to maintain momentum

. Proficiency : knowing what needs to be done and having the skills to execute

the tasks

- Adequate resources : defined roles, responsibilities and authorizations for the

logistics, manufacturing, finance and MIS staff on the implementation team, and

adequate funding to execute the project as planned

. Sponsorship, Ownership and Leadership ; to make sure that the project gets

done the right way , the sponsor should provide top management support while




the owner insures dedicativ.. and commitment of the operational staff and the

leader follows on the details and makes sure plan if fully executed.

This L&M Project Plan Kit provides the 100 to support the foregoing requirements for

successful L&M project implementation
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FXHIBIT 2.2

2. SETTING PROJECT OBuy.. 'TIVES:
Logistics and Manufacturing Processes

GOAL STATEMENT

[ - . ) . , . . . .
 The primary goal of a PLEM implementanon project is to produce an operational information System that suppor
Logistics (Demand Forecast, Transport & {nvemtory Management) and Manufacturing (Production Scheduling
U.-.H'cnmn' Management. Materials Requiremen:s Planning; efficientiy, accurately and in a timeiy manner.

High-quality customer service depends upon the ability 1o process transactions quickly, correctly and cost-effectively
and the ability to provide decision-makers with information about the market. In additton both local statuton
T

requiremnents and PCI reparting requirements must be met

GENERAL PL&M REQUIREMENTS
Generally, an Area operation has three requirements of a PL&M system:
I that transactions be processed ggickl‘;', cormrectlv and cost-effectively

2 that local market conditions can be analvzed in a timelv manner
3 that reparts meet tocal management and statutory requirements

and PCT reportine requirements in a timelv

and accurate manner

process an adequate volume of transactions during the normal
ent, innacurrare or redundant procedures and data entry must
r soon after by analyzing the way things are currently done and
making the changes necessary to adopt the best business practices for keeping warchouses stocked, schedulin g
transport, and scheduling production, all based upon a sound demand forecast.  The system must have built-in
controls for dara integrity. The system should be implemented in such a way that data is captured once, checked, and
awomatically recalculated, posted, summarized and consolidated for reporting.

Requirement #1 means that the system must be able 1o
working hours _wuh a normal.amount' of staff. In:ejj‘fcz
be eliminared, if possibie, during the implementation o

Requirement #2. timeliness, means the ability to act with speed. That is, adequate system resources must be available
Juring peak production times, and modules and procedures must be correctly integrated during implementation to
capture information and report quickly, and operating environments must be made compatible and stable, to allow
deadlines 1w be met. The system Teports must provide useful information for market analysis, as defined by local

management,

Regquirement #3 means that the implementation must be customized to local requirements, such as proper tax
accounting for inventory movements, or the physical configuration of the local distribution network. At the same
time. the system must be able to produce information for other applications that fulfiil the PCI reporting fequirerments,

such as PF&A and PS&D, and ultimately be integrated with these systems. ) .




EXAMPLES OF OBJECTIVES
Objectives are set forth in a "Project Overview" document Produced by the Project Owner and Leader. The "Project

Overview” objectives are presented to the team at the Kick-Off meeting for the project. Using the general PL&A

system requirements shown above, the following tvpes of objectives should be ser carly in the planning phase or the

project:
“The Objectives of the PL&M Implemeniation Project in Area X are to-

I provide management with days of supptv and KPI feports. that support day to day decision makine: provide
inventory level information for the Standard Operating Review on g monthly basis

2 reduce costs in transport by avoiding double shipping and minimizing subcontractor feey

¥ implement a sales-driven demand farecasting process 1o reduce days supply in each warehouse 1o seven, and
reduce line changeovers by 30%

4+ allow automatic inventory reconciliation, o reduce the number of physical counts cach month 10 one

5 improve customer service by decreasing our-of-stocks by 30% -
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3. SELECTING THE PROJECT APPROACH:

EXHIBIT 2.3

Implementation Project Scope Options

PURPOSE

The purpose of selecting an approach to PL&M implementation is to make key decisions about how the profjecr will b
done. The approach is selected early in the planning phase. and determines the scope of the Area-specific PL&R
’ Implementation Project Plan. Laying out the Area's approach addresses how the business processes will work at the

| same time as implemenring the supporting computer svstem.

KEY DECISIONS

There are key decisions to be made in order to custo

mize the project to the local situation. The answers to these key

questions determine the number and length of tasks on the project schedule.

[
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To what extent will business processes be changed during the PL&M implementation? Will new sales and
inventory processes be implemenied? Wil the system be centralized or decentralized?

How well does the Jatest version of PL&M fit the current business environment? How does PL&M map to

the existing logistics and manutacturing system?

Which PL&M modules will be implemented during this project? Which modules will be implemented on

later releases? Which legacy systems should be kept?

Of the modules chosen, have all been ptloted? Will we be the first to use a particelar module? Will we be
the first to use a particular module in a2 new way (e.g., multi-location inventory)?
"‘———'_"-_——‘———-_____‘

[s it_necessarv to bring_over 10 PL&M histarical transactions at cutover? Or can opening balances be
computed and entered into the system? How will sales history be captured?

How will various elements be coded: Area codes or CDV's? Which new codes will be implemented?

Which location(s) will be rolled out first? How will subsequent locations be rolled out?

Which_departments will perform which functions during implementation? Which departments  will

ultimately own which tunctions?

How does the implementarion fit around peak activity? ' :

What functional and MIS resources can be -assigned to the project? What percent of their,gime can they

dedicate 10 the project? Are exira resources needed?




SAMPLE APPROACH

In the "Project Qverview" document, the Project swher and Leader should make the following type of Approach
statement: -

kT

"The approach to be followed in Area X PL&M i, mentation js:

1

t2

ek

L]

Processes to be upgraded during implementation include;
Transport Planning
Full-Goods In ventory Reconciliatipn
Production Scheduling
New processes to be implemented include:
Sales Forecasting
Processes out-of-scope for this implementation include:
Raw Materjals Inventary Management
Bilt of Materijals
Purchasing
Producrion Cost Tracking
Allother processes are 10 be implemented as in the current business environmeny,

A detailed Gap Analysis wil] be performed, comparing
existing transport scheduling process to recommended process
existing production planning to recommended production planning
existing salas forecasting Process to recommended process
existing inventory contro| process to recommended process
existing S&D system functions to PL&M system functions
existing S&D data to PL&M data requirements

The following PL&M version 1.X.X modues will be implemented during this project:
Demand Forecast
Transport Management
Production Scheduling
Inventory
Inventory interface to PS&D

The following PL&M version 1.X.X moduies wi]] be implemented during the next projec::
Plant Production Tracking
Logistics Tracking System
MRP
Bulk Delivery

This project will include a pilot of the Inventory module in multi-location mode.

The following information will be brought over from the existing L&M system:
all inventory transactions from 1993, op cutover day
all sales volume history, consolidated by sku, from 1994 ap¢ 1993, on cutover day
ail bills of lading from 1993, on cutgver day

The following Area codes will be used:
Product codes (item)
Line number
Bill of Lading Number

The following PL&M standards and CDV's wil] be used:
Location codes

Truck Type
The approach will be 1o data enter the base Set-up data from the prework docu{nems_

— T -
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The centra} manu'facturing/warehouse focation will be dgope first on a UNIX server, Locations of less than
1000 cases per week (single PL&M user) will be run 00 a DOS platform. The entire Area will be rolled out
during a four-week period in February to avoid peak season.

During the initia] implementation, the Logistics Operations départment will be responsible for setting up
inventory control modujes, After the initial implementation, the local warehouses/manufacturing locations




EXHIBIT 2.4

4, ESTIMATING TIME LINES:

ESTIMATING METHOD

PL&EM implementation Project timelines mus; be aligned to Areq daily operations schedules. Lengihy paratie:
operaiions are not feasible dye to the difficulry of reconciling two svstems and g costly duplicatipn of resources. The
| standard plan, presented in the next Section, is a guideline 1p estumaring the amounr of time the Areg's project wifl
tuxe.  The actual timeline depends upon resouree availabiliry, readiness une state of the orswmuzyunon SIGrt-up,
established or acquisition), in addition 1o the Scope selected in Chaprer 3, |

ESTIMATING STEPS

An overall timefine for the implementation project, consisting of a Start Date and a Cutover Date, an ke estimated as

I Complete the Operations Schedule Chart in Appendix B, marking the report deadlines and peai workloyd
dates, e.g. peak logistics months,

2 Estimate the existing backloes of transactions, .2 | week of inventory movements. 6 manths or saley

history.

Designate existing transactions that can be archived from the existing system and thar do not need o be
transterred to the new system,

Lea

cutover date. If it is not feasible 1o do an automated barch transfer, the transactions must be re-entered or-
updated in the new system. Design the data enrrv function for converting transactions. Estimuce the

Choose an sixteen 1o 1wentv week period that does not end in the middle of peak workload., and thy ralls
arter a close for inventory). The last day of the chosen period is the Cutover Dare for PL&M che first Jav s

the Project Start Date.

'

6 If vour Area has no experience with an &M Sysiem, increase the time!ina by 20% 10 atlow for rive i2arning

curve,

TIME LINE DEPENDENCIES
The duration of the Eroject will essentially depend on the following facrors:

I Scope of the project: The wider the scope the longer the time required.

vel of fit of PL&M: The extend and criticality of the gaps will detzrmine whether the curren PL&M
version is implementable or not and the level of effort required to implemeny it

ta

3 Development effort: The extent of |gcal development required for conversion, reports. modules and
intertaces is critical, (This is the number of mandays for programming in yvour locaj database tanguage,

PROGRESS and perhaps IMPROMPTL)

4 Availability of functional and MIS resources: Resources MUST allocare sutficient time for the appropriate
tasks in order to keep the Project an pianned time, Dedicated resources altow the overlapping of tasks and

thus enable earfjer completion,




EXHIBIT 2.5

3. ESTIMATING TASKS:
Custemizing the Standard Project Plan for the Ares

PURPO&ZOFTHESTANDARDPLAN

imeasurable milestones and designates the critical path for the project. The Standard Plap g only a guideline:

The Standard FLEM Implementation Project Plan §roups numercus deraifed tasks into eipht phases marked by
the
st be customized to the Area’s situarion!

'Lﬂ:ma! Area Implemeniation Plan my

Tasks and phases may need to be adjusted according 1o specific Areq requirements and/or depending whether the Areq

is implementing a certified release or a pilot release of PL&M.

The Standard Gantt Chart includes task dependencies that make up the critical path for the project. Phases apd tasks

are overfapped where possible to minimize the length of time for the project.

le. When all deliverables from a phase are compiete, a milestone is achieved,

Each task normally results in a deliverab
Project progress is measured by percentage of milestones achieved. (See PCI EE/CA Project Management Guide),

NOTE: the following pages describe the eight standard phases of a PL&M Implementation Project. The phases are
NOT 10 be scheduled sequentially! Phases run concurrently, with many tasks overlapping time frames. The time
frames presented represent elapsed time, not leve| of effort. (See Chapter 6 for help in estimating levei of effort.)
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PHASE DESCRIPTIONS

. PHASE NaE

I-2WEEKRS

| 6-8 WEEKS

- Installation Setup

C Conversion &
- Lonversion &
- Development
oot

12-14 WEEKS

| 4-6 WEEKS

 PLEN Projec Sore iy ' Management defines the shaps o the

implementation projectas it will be done ip

TASKS

i their Area, Objectives, Benchmarks.

; Beneris, Approach, Seope and Success/Risk
¢ Factors are set before the team. Based on

Y Area needs, alj lecessary tasks are entered on

the Guntt Chayr,

Resources are assizned o

! the project.
i The project js officially starred,

- Three Gap Analyses are conducrad -

! The physical environment is ser i place. The

functionat, process and data; the best wav of
converting the existing information 1o PL&M

is decided; the best way of getting information

in/ out of PL&M, and Necessary interfaces,
are specitied. Prework is done: codes, forms,
procedures and language that wil} pe used 1o
setup PL&M (see Appendix C.) New and
upgraded business Processes are developed,
teady for implementation. The minimum
required PL&M application changes are
prioritized and requested.

techrical base is established, the system js
secured, the final prework is completed. set-

. Up data is entered, conversion and inrertace

programming, and dara conversion js

- completed and unit tested. ang additional dara

is entered.
Development of |ocal Teports, analysis
extracts and modules js carried out,

COnversion process are simulated and re.
worked according o test plans. The rest
plans set forth the criteria for end-user
acceptance of the new systemn, The criteria
include performance, carrect results of

i processing, ability to recover, and ease of yse,

The Implemeniation Leader, Key End Users
and Analysts decide whether Or not the rest
results meet the criteria, and authorize the

various system modules for Use in the Area.

! As needed, change requests for fixes and
| enhancements are specified (o send 1o the
developers for implementation in later

| releases of PL&M, or immediate

- implementarion in a pilot situation,

! Project Overview Documen;:

| Objectives, Approach, Scope,
i Gantt Chart
Staffing Plan: Dates, Tasks,
Resources
i Kick-Off Meetine

DACR-UIT Meeting

! Preparation Checklists
Setup Matrices
ltems
Locations
! Customers
{ Transactions
. Business Processes. Codes,
i Forms, Procedures
{ Change Requests
i Technical requirements and
platforms
Software version order 1o STC

Hardware

¢ Operating system

! Database setup

| Final Checklists _
Complete/correct set-up tables
User access setup

| Backup/Recovry procedures
Conversion programs

! Test results .

| Acceptance Document
: Issues Log

Change Requests R




PHASE DESCRIPTIONS

CONTINUED
ERABLES
.5 " Documentation & i Standard PL&M (raining and user manuafs  ; Local language mamuals and :
LT e .- . ) : SHS
, + Trapsiation are transfated and additiona) documentation screens
i 1s prepared for Jocal development ang : Projec: documentation
i5 WEEKS i business processes. Screens are translated s

! required.

G Tramine i Key end users are trained in preparation for ! Training database seiup
' ! the Gup Analysis. Staff are trained og PLEM | Training manuals
; in preparation for the Cutover Dage, Trainers Trained trainers
i are trained to teach end users how (o wark ¢ Trained end users
| with PL&M. Eng users from each ¢ Trained MIS support staff
i department Jearn by using the training
system, and are tested for proficiency. MIS
{ SUppOTIt staff learns the technical base of the
! PL&M software 1o be able to support the
! system, create ad hoc reports and support
locally developed modules. A training
; ! program and training database are prepared
{15 WEEKS { that can be used to train staff in the furure,

¢ Conversion & Cutover { PL&M is rolled out into logistics, i Controi reports
: H . . : . -
? ! manufacturing, sales and accounting i Project files

! operations on-site. Live data is entered or ; Live PL&M system
! Ioaded into the System and setups reviewed. |
i Conversion Control reports from the existing
i and the new system are compared for cono!
: | purposes. A formal handover is conducted
© 34 WEEKS from lemporary project team members to
| Permanent Area staff

..................................................................... ,

¥ Project Monitoring ! This phase runs throughout the entire project. | Bi-weekiy progress reparts or
' ! Regular brogress reporting and meetings i Milestone meetings.  _ .
: allow risks to be addressed in o tlimely Weekly project tedrm meetings
! manner before there is a material impact on i Updated issues log -
the project schedule, Issues Logs are Approved/rejected’change
| maintained to support decisions ahout { requests
! schedule changes. The project is formally Updazed Ganit chart
wrapped up with g ineasurement of objectives : Project Deljvered
16 - 20 WEEKS achieved and 4 Post-implementation review, i
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EXHIBIT 2.6

6. STAFFING THE PROJECT:
Roles, Responsibilities, Skills and Time Required

STAFFING GOAL

In order to meet projecr deadlines, a PL&M Impiementation team should include adequate numbers of managemen:
{ogistics, manufacturing, sales, finance and MIS resources capable of successfully executing planned tasks in a

Vdgpendency on the svsiem.,

timely manner. Meeting project deadlines is critical in a PL&M implementation, because af the operational

A successtui staffing plan for an Area’s PL&M implemezntation project is made up by assigning personnel who fit the
descriptions given below. Roles marked as Kev Resources are minimum staffing required to fulfill an averave 16-20-
wezk project plan. Note that additional Key Resources will not necessanly allow the project to be done faster!

RESOURCE DESCRIPTIONS

CTEAM ROLE

| . Division Project

Area Project

© Sponsocs

ta

I
&
<.

..... MIS Stesring

. Commiueg

ess Owners

]
Q)
)

|
i

4P

Division MIS
. Director, Project
i Manager

Lo ]

i —Set bonus abjectives
¢ —Recognize milesiones

! —Endorse kick-off & wrap-

up

i —Set bonus objectives
{ - Ensure resources
! —Recognize milestones

—Endorse kick-off & wrap-

up

! PoOSITION/

©  SKILL LEVELS

TIME COMMITMENT

1,8

i —Designate Process Owrners :

—Sets bonus objectives
i policy
{ —Monitors progress

¢ —Mainiains commitment

—Approve Project Plans

i —Quantify objectives
—Review decisions &
i deliverables

. —Measure results

i —Build project team

Al

i —Designate Implementation ;

Leader

strateg
— Ensure and monitor
project funding
i — Monitor progress
— Resdlve issues

— Align objectives with PCI All

| DIV, PRESIDENT
| DIV. TECH OPS VP

| AVP, TECHNICAL
| DIRECTOR, AFD

| AREA AVP'S |
{ DIV. TECH OPS VP |
| DIV. CFO i

i PRODUCT
AVAILABILITY
. MANAGER(S)

: DIVISION MIS
: DIRECTOR,

{ PROJECT

| MANAGER

4 hours per Area

implementation project

{ 8-20 hours over 16 - 20
| weeks :

2-4 hoars over 16 - 20

weeks

2-8 hours per week for
16 - 20 weeks

2-4 hours per week for
16 - 20 weeks

+ 8 hours for each
phase




RESOURCE DESCRIPTIONS

-.CONTINUED
............. mmmmwmnow Posrr{()w
TmM ROLE i RESPONSIBILITIES Phase Suu LEVELS : TIME COMMITMENT
O \AIS ~Ylanager —Assists with Project i Al ARE A MIS 2 hours per week for
' i Planning, Mom[orm" and M ANAGER 16 - 20 weeks
¢ Setting of Objectives : + 8 hours for each
-—Assures technical ' Phase

; 7 I’mp “mcnmn_on -
: I Leader

38 Ld M Operations
© . Systems Apalyst

i environrent
i —Designates MIS Anajvst

P e e e v - 3

~Plans Project Tasks
Leads PI‘G)EC! Tasks
—-Coordmatcs Tcam &

i —Analyzes curren business

processes

“~Designs PL&M busjness

processes

| —Gathers information for

pre-work and sets up
SVstem parameters

i —Creates ana| ysis

documents (mc!udmo
Funetional and Process

Gap Analysis, and Change

Request Specifi lcations)

—Leads transiation effor:
i —Executes test plans

{ —Trains

—Runs Control Reporrs

~Maintains project files

! — Assists conversion

2,34,
567

+; FUNCTIONAL
'LEADER FROM -
{ LOGISTICS OR

ARE—\ LOGISTICS,

: PRODUCTION OR
! SYSTEMS
 ANALYST:
! Qualified
! operations/systems
analyst/manager

i + 24 hours in Phase 7

AREA 100% of Umc durmrz
intensiie phases of the
16 - 20 weeks

P+ 2 weeks pre-project

qualified S
log:sucs/prod uction"
managcr w:th

0% of time for
{16 - 20 weeks
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RESOURCE DESCRIPTIONS

-CONTINUED

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

0 Technical Support;

| Analyst

1 FUNCTIONAL
. OWNERS:

| Warehouse

. Managers

: Jales Managers
¢ Produgtiog

. Schedulers

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

| - Represent the Process : :
| Owners in projectteam i 5,6,7.8 i
| — Provide input to analysis |
i — Review proposed solutions
! - Participate in testing ;
! — Review translations

~ Train

{ — Review test results

: ~ Perform user acceptance

P Supervise data entrv

processes

- —Designs PL&M business

processes

i —Gathers information for

pre-work and sets up
System parameters

i —Creates analysis

documenis (mc.ludmc

Functional and Proc.ess ;
Gap Analysis, and Change |
Request Specifications) |

i —Leads transiation effort
| —~Executes test plans

{ —Trains

i —Runs Control Reports

—Maintains project files

i ~—Assists conversion

= Conduct and document
Data Gap analysis, and
assist with Change
Request specification

~ Installs/tunes PL&M

database and application

| = Assists with system set up |
~ Develops and documents

local reports & interfaces

- Develops/madifies

conversion programs

! ~ Testing & identification of ;

bugs

! - Develops and documents

local modujes

| — Assists with technical

documentation & training |

tests for sign-off

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

! POSITION/
{ SKILL LEVELS

OPERATIONS

| ANALYST OR

: SYSTEMS

| ANALYST:

{ Qualified sales
operitions/svstems
i analystmanager

! AREA SYSTEMS
{ ANALYST/

i PROGRAMMER:
Qualified systems
! analysi-Progress :
i database programmer

. Note: vendor suppon
. may be required for

| conversion from
packaged systems

. DEPARTMENT
| SUPERVISORS

TIME COMMITMENT

SOZZ:Bfumefor
16 - 20 weeks

80% of time for
i 16 - 20 weeks

{ 160 hours in Phase 2
{ +40 hours in Phase 3
{ +40 hours in Phase 4
{ +40 hours in Phase 6
{ + 8 hours in Phase 7
! +24 hours in Phase 8

hY
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RESOURCE DESCRIPTIONS
...CONTINUED

Y

13

. IMPLEMENTATION !

! TEAM ROLE

¢ Functional
P Advisors

© Suppart Staff

e ettt vt e et

—Functional Leadership 2,34,
{ —Conduct initial {56

walkthroughs

! —Facilitate solutions and

best practices

i —Consult on benefits and

implementation plan

. —Liaison with STC,

Somers, Division

| —Assist with prioritization

of change requests

f—PackageﬂnszaH software 2,34,
i —Install environment L5.6,7
~Tune database :
—Assist with preparations

: —Provide documentation

| —Provide training

—Translate application

{ POSITION/
{ SKILL LEVELS

| DIVISION

: TECHNICAL

| DIRECTOR

i and

{ SOMERS STAFF

{ AREA MIS

! and/or

! STC STAFF

! and/or

i CONTRACTORS:
e.g. Progress or

| UNIX spectalists, .

TiME COMMITMENT

! as needed

! as needed




THE BUSINESS PROCESS AND PL&M: GAP ANALYSIS

Purpose of the Gap Anaiysis:

s [dentify the best practices surrounding PLE&EM

Define the local requirements not covered in the current version of PL&M

Allow an obvective, detailed assessment of wherher the system is implemeniable or not

* Document the requirements and gaps, develop interim pracrices, and raise the necessary change requests Jor ihe

next version

y impact the PCI systems development effort to ensure thay

In this way you will ensure that you positively and activel
r business in the future, while allowing vour Area 1o swar

you receive the gold standard systems required to run you
recetving benefits of implementation in the short run.

ge gained you will assess the effort required to implement the svstem and plan for

Based on the analysis and knowied
ssful within acceptable time frames,

the necessary resources to be succe

The GAP CHARTS compare existing systems and processes 1o PL&M’s latast version, describing how the two systams
differ in terms of functionality, process and data. They also summarize and prioritize the gaps that wil] form the basjs

of creating the detailed change requests,

There are 1wo levels of Gap Analysis:

1. High Level Analysis:

Top level review of the system functionality and impact on existing business processes

* Does the current version fit or do we wait for the next version?

e If the gaps appear to be too big, or we wan: to proceed to gain some benefits, what are the next steps to enhance
MIS capabilities, i.e. options until we get something that fits and covers our requirements?

* How do we ensure that we get a good system that fits the requirements within an acceptable time frame?

9

- Detailed Analysis:
Whether the system will be implemented immediately or not this Step is again necessary in order to:
* Ensure that the key users understand the system’s functionality in detail and map this against the focal business

requirements and current processes,
* Enable Management to make an assessment whether the system does or will address their stratezi=s and

requirements e.g.. centralized vs. distributed processing and conirol, operations Improvement informaiion..
profitability information, etc.

* Enable MIS to define the technical requirements and plan for the implementation.,

* Define data gaps and SErp requirements, E

* Define functionality gaps. .
* Document gaps and raise change requests, '
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2.3.3  Resources, Roles & Responsibilities Guidelines :
Listed on the following pages are tables showing the resources needed for the
implementation and their responsibilities during the project. Those tables can be used as

guidelines to defining the needs for a Logistics and Manufacturing implementation.




TABLE 2.3 : Implementation Phases & Resource Allocation

Description of Work

Division

Local Sponsor

Key User

IT Manager

Users

[T Analyst

IT Technician

Fune. Sponsor -

[T Director

ISTC Contact

Commenis

Project Planning Initlate EfTort

define high-lovel expected benefits; scope
identily team members

Klek-off Project

devetop preliminary work-plan

orienl key team members

conduct "level-lwo” lraining

cstablish benchmarks; initia! snopshot
define ongoing slatus communication

Assess L&NM Fit

ideniify trensiation requirements

teview Business Process Assumptions
identify lack of fit jssues

ideniify business process change needed
identily work arounds

idenitfy local reponing requirements
adjust scope for uncesolved issucs

Pre-work

install sysiem

collect and tood parameters

identify externol dala requirements
build extemo! interfaces; locai reports
translate; send transiations 1o STC

Initial Runs

conduct "level 3" troining

update with STC transinted version

test external L&M interfoces

run L&M in parallel with current methods
‘resolve issues

Coavert System

load historical ddta
begin use; monitor use
copiure benelity vs. benchmark
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input from HQ; other L&M sites.

I day session
e.g. pre-L&M KPI's of expected benefity
e.g. bi-weekly status rpt; monthly status mig.

run < ) SKU; < 3 location simulation

ifnot feasible, collect pre-work manually
typically 4 - 6 weeks

il opproprinte
if nppropriate

2-1 days; with hands-on activity

2-3 weeks; key points per module

Leader steps
Involved in steps
Optional involvement steps

Total:
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TABLE 2.4 : Roles & Responsibilitics

Technical Operations

i

Information Technology

Local
Implementation
Team

Local Sponsor - understands the
expected benefits / motivation for
implementing L&M; communicates
priority to Users

Key User - learns L&M concepts,
completes pre-work; leads / answers
questions for other users.

User(s} - learns mechanics of L&M
required for day-to-day use.

Manager - assists in the development of
impiementation plans; makes IT
resources available for effort,

Analyst - understands L&M concepls;
lielps with external data interfaces: first
level of support for local issucs

Technician - sets-up required hardware:
operatitig system and loads installation

tapes.

Division Team

Functional Sponsor - facilitates
Division implementation planning
and sharing leamnings across sites;
organizes ‘“‘user committee”
meetings; feeds back to HQ project
leader on divisional priorities for
enhancements; conducts training and
/ or trains the trainers.

Note: required in Divisions where
multiple, simultaneous
implementations are planned; in
some cases will be a HQ Tech Ops
resource.

Division IT Director - facilitates Division
implementation planning and sharing IT
learnings across sites

Support & Training Center - second
-level of support for local team issues:
feedback to HQ 1T Functional Leader
and ADC on issues; facilitates training
sessions.

Headquarters
Team

Technical Director - high level
direction on L&M content; priorities

Project Leader - owns detailed L&M
content, including training materials
and documentation; prioritizes
enhancements based on division
feedback

Functional Leaders - third level of
support for functional questions: tracks
-isstes and enhancements; schedules new
releases

Asia
Development
Center

Temmn

not applicable

Application Project Leader - third level
of support for technical questions;
coordinates development / release
act’  ies
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TABLE 2.5 Business Process

General

Assumptions

Process Assumption

Impact if not valid

user takes ownership of understanding and accurate
initial setting and maintenance of L&M processing
paramelers

system results will be inaccurate or misleading

Demand Forecasting

Process Assumption

Impact if not valid

sales forecasting is performed at the SKUJ, week,
location level )

difficulty to transiate or map current forecasting
into terms required by L&M

a weekly process exists where the sajeos organization
takes responsibility for reviewing a sales forecast at
the L&M level of detail (SKU, week and location
level)

risk of system running unchecked, high forecast
€rTor, poor inventory management and planning,
time must be allowed for to put in this process

the sales organization publishes planned sales
promotions in advance

forecasts wil] be based only on historical demand
and error will be high during promation weeks
resulting in stock-outs.

promotions are defined according to same ferms as
Lé&M (see user aining manual for details)

promotions will need to be redefined in order 1o use
promotional forecasting functionality. not using the
promotion exception functionality will raise

forecasting error,

the selling / demand week will be from Sunday to
Saturday with from 4 to 7 consecutive selling days
in between

L&M is programmed to handle variations on this,
but additional testing is recommended before
implementing other set-ups

Transportation Management

Process Assumption

Impact if not vaiid

at a given warehouse, each SKU is supplied by one
primary (least cost) location, day-to-day exceptions
to this sourcing must be manually scheduled,

ability to automatically generate transfers to balance
days of inventory supply will not be useable -

ail primary transport activity will be scheduled
through the L&M bill editor

transfer scheduling algorithm will not properly
consider all supply and demand factors,

the status of ail primary transport activity will be
updated on 2 daily basis

the transfer scheduling algorithms wil] use
inaccurate, out-of-date information to recommend
transfers :
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Business Process Assumptions (continued)

Production Scheduling

Process Assumption Impact if not valid
L&M will only present information required to sub-optimat production schedules will be created
make production scheduling decisions. the system .
s not expected to make production scheduling
recommendations. the production scheduler knows

best scheduling practices :
the production schedule is set weekly, but reviewed | the production schedule will not react to unexpected

with greater frequency (e.g., daily) changes in inventory fevels and demand / orders
the batching tanks will be properly scheduled the L&M LINE production schedule may not be
outside of [.&M, based on the L&M LINE feasible if batching room constraints are not

production schedule ] considered.

I

Perpetual Inventory Control

Impact if not valid

Process Assumption
days of supply calculations will not be accurate

physical counts are collected and keyed in on a
daily basis

Material Requirements Planning

Process Assumption Impact if not valid

for planning purposes, there is one set of ingredients | multiple batch ingredients
that go inte producing a batch of fitl] goods

raw material inventory balances are entered into the
system (or new L&M perpetual inventory system is | against inventory balances.

being used)

only gross requirements will be reporied, not netted




TABLE 2.6 : Pre-work / Initial Set-up Data Collection

o

The L&M Configuration Menu contains all the pre-wi.:t. .iat needs to be collected and entered befare the
system can be used properly. The menus are organized by general pre-work and module-specific pre-work
module. Refer to the training module for more information on what information is required for each menti

item.

Area Pre-Work Required Comments

General Set-up

Flavors and Sizes

Units of Measure
SKUs/ Full Good ltems
L.ocations inctudes Hub-SKU and Warehouse-SKU
relationship tables (# of records to collect and enter
= # of SKU’s x # of plants & warehouses)

Raw Material Items

Demand
Forecasting
Bucket Structure select ! record from pre-loaded defaults
Control Parameters '
Seasonality Groups & Factors requires access to good historical case sales info
Weighted Moving Ave Factors
Split Factors requires access to good historical case sales info
Promo / Exception Groups need input from sales organization
Promo / Exception Defaults need input from sales organization
Order Demand Discounting optional - only for environments with significant
advanced order based demand.
Production
Scheduling
Shifts
Lines define lines with associated SKU’s; speeds, etc.
SKU Changeovers optional - can choose to use Group SKU
Changeovers instead
Group SKU Changeovers tf neither Changeover loaded; system assumes 0
Timeline Settings recommend to use pre-icaded data
Transportation '
Management ‘
Hub-Warehouse Parameters number of hubs x number of warehouses
Trucks and Pallets -
Shipment Status Codes recommend to use pre-loaded data
Carriers
MRP / Bill of
Materials
Product Formulas SKU-Concentrate relationships must be set-up for

Production Scheduling timeline. Detailed SKU-
component information is required if M
functionality is to be used. '
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TABLE 2.7 : Day to Day External Data Requirements

Module

Information
Required

PL&M Standaione

Interfaced with S&I and
F&A
(or local system)

Demand
Forecasting

Actual Demand
History

- by whse location*
- by demand type
(routine or order
based)

Key in actual demand, derive
order-based Jemand from
order shipments in
transportation management
module

import using eeneric import
program

{requires common SKU and
location numbering)

Demand
Forecasting

Demand Forecast
(if L&M forecast
generation not used)
- by whse location*
- by demand type
(routine or order
based)

Manually enter Forecasted

Demand or use PL&M version

1.3 forecasting generation
capability, when ready.

import using peneric impart
program

(requires common SK.U and
location numbering)

[nvenrory
Management

Daily Physical
Counts

- by SKU

- by whse location

Manually key in physical
counts from faxes or import
from an Excel spreadsheet or
other formatted ASCII file.

import using generic import
program

(requires common SKU and
location numbering)

Transportation
Management

Direct Bulk QOrders /
Shipments
- non-transfers

Manually enter orders as non-
transfer bills,

no import exists ( future
integration point with S&D
order sysiem)

Transportation
Management

Updates to bill-of-
lading / shipment
status

Manually update based on
input from shipping and
recetving warehouse {for
transfers)

no import exists (future
integration point with
perpetal Inventory module)
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2.3.4 SMLC Logistics & manufacturing System Implementation Plan :

Following is the implementation plan developed for the implementation of the Logistics &
Manufacturing system at Societe Moderne Libanaise pour le Commerce. This Project plan
was very accurate specially on the time frame level | because buffer zones were introduced

ta account for any special exceptional event while remaining efficient and reasonable.
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CHAPTER III

SYSTEM DESIGN & METHODOLOGY

I DEMAND FORECASTING :

L

o

;.1 _Components of Demand Forecast :

{. Jivighted Moving Average : The WMA predicts future demand based on recent actual

ision . Only weeks having the similar demand structure are used in the calculation of the

iciceast. Weights are applied to past weekly demand data to derive future demand.
~ormally, the most recent week will be assigned a higher weighting factor while previous
weehs will be assigned a lower weighting factor in a declining manner. This factor { aipha)}
iso called the smoothing constant is predetermined by the forecasters. The aipha is

"l
aiso

applied to consecutive demand weeks from the most recent to the oldest using the

following formula - aplha( 1-aplha)*(n-1) for n=1 to ...

2 fread Analysis : Attempts to determine whether demand for a product is growing over
tine , independent of seasonal factors. The trend correlation coefficient , whichisa
measure of how strongly related the data points are with each other , 1s determined by

calculation and compared against a threshold. The threshold value is a predetermined

value set by forecasters to recognize significant trend phenomenon.
Promo or Exception : Determines the promo / exception component of the demand

<
e

equation. Promo/ exception component will categorize past and future weeks of demand
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history into separate historical buckets. This will allow future demand to be predicted on

similar demand history (demand for Christmas can be bas.g;d on the deménd of previous
Christmases). Six different calculation methods are available in the system. The forecasters
have to specify which calculation method to use . The methods are :

* P1: Prior data weighted average method : Average of same past promotions demand.

* P2 . Volume increment method : User specified quantity above normal forecast.

* P3 . Percent increment method : User specified percent above the normal forecast.

* P4 Prior data, volume increment method : Same quantity increase as last promotion.

* PS5 Prior data, percent increment method : Same percent increase as last promotion.-

* P6 : Volume override methad : User specified quantity,

4. Seasonal Index : Determines the seasonal impact on the generated demand. The
seasonal component of the forecast takes into consideration the effects of the time of the
year . Each week of the year will be compared to an average week in a similar period . A
seasonal factor will be calculated (week demand / average week demand ) and used to de-
seasonalize actual demand data. When predicting a future demand , the computed value

will be subsequently re-seasonalized to be relevant to the week being forecasted.

5. Day of the Week Splitter : After generating the weekly forecast , the system will use
the day-of-the-week splitter in order to derive the daily demand. The day-of-the-week

splitter is a table that allocates the percentage contribution of each day of the week to the

total week demand. See Fig. 2.1




FIGURE 3.1 : Day Of The Week Splitter

Start Date Sunday :
Monday  : 25%
Tuesday 2 15%
Wednesday : 10%
Thursday 15 %
Friday 1 20%
Saturday @ 15%

b. Forecasting Order of Priority :

The system starts by de-seasonalizing the historical demand. The second step consists of
checking if the week to be forecasted is flagged as a promotion or exception week. If yes ,
then the future demand forecasting will be calculated using the defined promo/exception
method. After obtaining the demand , the seasonal factor will be re-calculated to reflect
the effect of time . If no promo / exception demand is detected, the system will use
regression analysis to determine the level of correlation between the demand points. If the
trend coefficient of correlation is greater than the threshold value, then the forecast will be
worhed out using the trend formula (extrapolation), If not, the forecast will be calculated
using the Weighted Moving Average method. At the end, after obtaining the demand

forecast |, the seasonality is added to the generated forecast in order to reflect the time

unpact.
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3.1.2  Demand Forecasting Dailv Operations :

1. Maintain the promo / exception calendar :

The demand forecasting module refers to the promo/exception calendar to determine when
future promotion or exception events are going to occur. The system automatically
calculates the promo / exception increment or decrement component of the demand
equation for the period related to the promo / exception dates.

Special activities that can affect the company’s demand whether positively or negatively ,
should be pre-identified to the system so that they are taken into consideration, This
increase or decrease should be identified to the system as soon as possible in order to

provide production and raw material functions with enough time to adjust to the changes

in the demand.

2. Maintain actual weekly sales data :

Actual data must be keyed-in into the system in order to measure the variance from the
system generated forecast and to base future demand forecasting on the actual data which
is more reliable and thus more accurate then the generated one. The operation should be
done once per week, since the system requires only weekly actual demand. The actual
demand consists of sales + giveaways (free products)+ breakage. This will determine the

overall consumption (product need) and allow production to better plan for their

production schedules.
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3. Generating Weekly Forecast :

When the system is provided with the necessary information, that is actual historical
demand, seasonal index , promo / exception calendar and after fine-tuning the system
parameters ( alpha , trend threshold, number of weeks to be used in WMA...) , the
forecaster is ready to run the weekly forecast generation. The system will then combine all

the different parameters in order to generate the forecast.

4. Review and Adjustment of weekly forecast :

After generating the forecast , and before committing the generated numbers , the
forecaster must review those numbers and make sure they are in accordance with the sales
management expectations. This operation can be done by the area managers , each

manager for his own area since they are more dedicated and concentrated on their own

arcas.

5. Generating daily demand :
After reviewing the generated forecast , the system will use the day-of-the-week splitter in
order to derive the daily demand from the generated weekly forecast , and this by

multiplying the weekly forecast by the percentage of the day from the total weekly

demand.

This process should be done on a daily basis , and each time the weekly forecast is

generated or reviewed.
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The demand forecast generation for the next 4 weeks will be divided as follows : the first

.

two weeks in details ; daily demand is allocated based on the day-of-the-week splitter , and
the other two weeks in summary (weekly demand). This forecast if accurate , wiil provide

the company with the necessary information to become pro-active to the changes in the

At
A

market behavior and demand.
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3.2 PRODUCTION SCHEDULING :

3.2.1 Components of Production Planning

1. Module averview :

The production scheduling module is designed to assist plant (production) managers in
scheduling production efficiently while at the same time allowing flexibility for
discretionary judgment. The purpose of the production scheduling module is to ensure
production compliance, thus to satisfy forecasted demand while optimizing line utilization,
line efficiency , and reducing waste, and inventory levels as much as possible. There are
many parameters ,constrains and considerations that need to be taken into consideration
while putting the production schedule. The production scheduling module monitors the
current inventory levels and compares it against forecast and previously scheduled
production runs. The production scheduler can then run a what-if simulation to determine
what to produce on each line and how much to produce in each production batch. Once
the product and quantity to be produced are determined the system will generate a list of
the needed raw material quantities so tha; they can be insured for the scheduled
production run. Given the dynamic environment settings, the production scheduling tool is

invaluable in helping managers make better decisions in less time (see Fig. 3.2).
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FIGURE 3.2 : COMPONANTS OF PRODUCTIOI'\T SCHEDULING

Inventory Transportation
Control Management

Inventory Incoming
Status Goods

Bill of Material
Production Raw Material Information
Scheduling

71N

PRODUCTION SCHEDULES

Demand Forecast

Project Demand
Forecast

Material
Requirement
Planning

2. System Wide Days Supply (SWDS) :

Refers to the number of days the system is capable of meeting the overall demand at the

present overall inventory level,

The system uses this number to reflect to current inventory status across the whole

network, that is the warehouses , hubs and plants.

3. No-Return System Wide Days Supply (NRSWDS) :

Is simifar to the system wide days supply except that the warehouses with days supply
greater or equal to the system wide days supply are excluded while computing the No-

Return System Wide Days Supply.
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This number reflects the status of the inventories across the network if no inter-warehouse
product distribution is allowed. The locations with excessive inventories wﬂl not
redistribute their products to other warehouses. This will reduce transportation‘costs
because it does not allow for double handling and double transportation of the same

products. Thus, supply of products if the NRSWDS is used would only come from hubs.

4. Production Worksheet :

It presents production schedule in columns, listing the product volume, the concentrate
units used, the line speed, the production hours, the production start time and end time for
products on each line. Actual production data (including rework and breakage) is also

captured by the system using the production worksheet, thus enabling management to

analyze the efficiency of production .

3. Production Timeline :

It presents a graphical representation of the production schedule highlighting when
products will run out, with or without scheduled production, given the current production
settings.

Users can switch between the production timeline and the production worksheet and make

adjustments to the proposed schedule generated by the system so as to incorporate

considerations and constraints before committing to a final schedule.




6. Inventory Inquiry Facilities :

Allows the user to take a macro view of the demand and inventory information for the
current and future weeks. The inventory inquiry facility prm}ides the user with two options

for inquiry either by location or by SKU (product),

All those facilities and information serve to provide the decision maker with more

comprehensive understanding of the logistics and manufacturing scenario before deciding

on a course of action.

3.2.2 Performing Daily Operations for Production Scheduling :

1. Request for Daily Schedule :

Production planning usually starts 7-14 days before the actual production date. The first
step in obtaining a production schedule is to request for a preliminary production schedule.
The system will compare demand forecast to days on hand inventory to obtain production

demand. Upon ascertaining the demand information, it will then check against the line

capacity information to work out the preliminary schedule.

2. Review & Modify the Production Schedule Worksheet :
The production worksheet contains daily information on the production volume and

schedule of each product scheduled for production on a particular line and shift. You can

tune the production to best fit your needs under the current production settings and




constraints. The system allows you to change some of the factors that affect production

batches . The factors are :
* Start time
* End time
* Line hours
* Concentrate Quantity
* Line Speed
* Production Quantity

* changeover time

Any change in any of the above parameters will automatically reflect on the other factors
and the new production quantity will be calculated, This will allow for simulation until the

ultimate production schedule is determined and than committed.

3. Review & Modify the Production Timeline :

The production schedule can also be viewed from the production timeline graphical
representation. The graphical timeline scheduling too! allows what-if scenarios with a
friendly interface. All modifiable parameters available in the worksheet are also available in
the timeline screen. The production timeline uses a set of characters to reflect different
situations. Those characters are :

* (+) Day on which the SKU is projected to run out of stock

* (-) Non-production day. There will not be enough stock of that SKU without the

most recently scheduled production.
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© * (=) Slack. There is enough inventory to meet demand even without the most

recently scheduled production.
* (*) Day on which production is scheduled
* (1) Day on which this product is scheduled for production but on another line.

This can happen when one product can be produced on two different

production lines.

4. Inquire SKU Demand and Transfer Information :

Allows the user to check out the projected effect of scheduled production and
consequently scheduled transportation activities on the SKU availability at different system
locations before committing to a production schedule. The SKU the user is inquiring about
will be displayed for each location with the on hand quantity, days supply (from inventory

physical count), projected daily demand, scheduled transfers and scheduled production

giving the projected on hand quantity and days supply.

5. Inquire Transfers & Production Information for a Hub :

Allows the user to check out the projected effect of scheduled production and transfers on

a hub location inventories.

This is very useful for checking out the buffer stock reserved in the hub as well as the

transferable quantities and remaining on hand space for stocking.

_61 -




6. Entering Actual Production :

‘Actual production is keyed into the system on a daily basis to allow management to

analyze production efficiency , and line utilization while. monitoring and improving

accuracy of projected inventories.

7. Review Raw Material Issues :

During a production run, raw material issued for production may not be completely used.

This option allows the user to review and record the actual quantity of raw material issued

for a production. This quantity is equal to the difference between the quantity of raw
material initially issued to the production and the quantity returned after the production.

After recording the actual raw material usage, information is posted and raw material

inventory is updated.

This information helps in analyzing the production line waste percentages , and gives a hint

about any problem in any ofthe production processes. Results are compared to a set of

benchmarks to identify the level of efficiency or point out the occurrence of a problem.
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3.3 TRANSPORTATION MANAGEMENT :

3.3.1 Components of Transportation Management :

Transportation management is the timely and effective distribution of full goods from
several supply location to several demand locations. This module is based on three main
principles of the transportation management techniques :
1. Balancing System Wide Days Supply or No-Return System Wide Days Supply.
2. Observing the warehouse maximum capacity ( in days supply)

3. Transferring only products that are critical or below low days supply.

1. Generated / Edited Transfers :

The idea behind generating transfers is that the systém will recommend an amount of
inventory to transfer from a supply location (hub) to the appropriate demand location.
These transfers will balance the inventory of an SKU across the whole network in terms of
days supply ( 10 days supply in location 1 might be 100 cases while 10 days supply in
location 2 are 1500 cases ) so that all locations will have the same number of days supply
per SKU. This will optimize the ability of the warehouse to meet sales demand. Once the
system generates a transfer , the user is allowed to edit those generated quantities so that
to reflect the current settings under the prevailing constraints, allowing him to take into
consideration all other un-identified factors that might affect the transfer quantities. This
is done through the transfer editing process. Thus, the system-generated amounts need to

be reviewed before turning them into planned shipments.
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2. Tr;znspoﬂétfon Management Principles : ’

a} No Warehouse should go below its low days supply : If ::tock count falls beiow the low
days supply threshold, inventory should be restored to at least this level. Low days supply
can be referred to as the optimal or ideal level of inventory striking a balance between too
much idle stock and keeping away from potential stock out situations.

b) No Warehouse should go below its critical days supply : The critical days supply
threshold indicates that a potential out of stock will occur soon.

¢) No warehouse should get more than its fair share of stock : If a warehouse receives
more than its fair share, thus over-supplied , then another warehouse is most likely going
to be under-supplied and might consequently face an out-of-stock occurrence. Fair share
is achieved when the inventory levels in all warehouses are balanced according to the days
of supply by SKU.

d) No warehouse should accept more than its maxinum capacity : Due to space
limitation, the warehouse is subdivided into stocking areas (one for each SKU) indicating
the maximum number of cases to be stored in that area. The system looks to this
constraint while generating the transfer amounts and thus makes sure that the percent
distribution of products within the same warehouse are balanced.

e) Hold the specified buffer siock at the hub :if a system buffer days supply limit is
imposed, stock would be held back at the distribution hub. The amount held at the hub is
equal to the system buffer days supply quantity.

If the system wide days supply is less than the stop buffering days supply threshold,

buffering is stopped and held quantities are re-distributed. The stop buffering days supply
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indicates that inventory level for the whole system is low, and thus the distribution hub
should not hold back its inventory.

f) Transfer quantities are rounded up into shippable amounts .'- The system after defining
the required quantities to balance the system wide days supply , will round up those
quantities into shippable amounts in order to prepare the data for truck load generation.
for each warehouse the system requires a minimum shippable quantity for each SKU based
on which the rounding will be calculated.

g) Inventory Movement should be based on First-In Firse-Out (FIFO) : This will insure
product freshness. Direct loading from the production lines should only take place when

available inventory cannot meet the demand and an Out-Of-Stock situation is more likely

to happen.

3. Computing System Wide Days Supply :

Suppose we have the following setup :

A plant warehouse has 3000 cases of product P1 and each of its three sales warehouses
(A,B, and C) has 500 cases of P1. The piant’s forecast sales is 500 cases and the

warehouse’s forecast sales are 400, 300 and 300 cases each.
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The system Wide Days Supply and the days supply for ea;c;ﬁ warehouse are calculated as

follows :
Plant . - Inventory : 3000
- Demand Forecast : 500
- System Wide Days Supply : Total inventory / Total Forecast
3000-+500+500+500 / 500+400+300+300 = 3 days supply
Warehouse A : - [nventory 500
- Demand Forecast : 400
- Days Supply : inventory / forecast = 500 /400 =1.2
Warehouse B : - Inventory : 500
- Demand Forecast : 300
- Days Supply : inventory / forecast = 500 /300 =13
Warehouse C : - Inventory . 500

- Demand Forecast : 300

- Days Supply : inventofy / forecast =500 /300 = 1.3
In the example all warehouses’ days supply of product P1 are below the system wide days
supply. For ail warehouses to be at the system wide days supply, the following inventory
levels must be met :
» Plant warchouse kept at [500 ( 3 * 500) ; the out-transfer amount is 3000-1500 =1500

¢  Warehouse A raised to 1200 (3 * 400) ; the in-transfer amount is 1200 - 500 =700

e Warehouse B raised to 900 (3 * 300) ; the in-transfer amount is 900 - 500 = 400




° ‘Warehouse C raised to 900 (3 * 300) ; the in-transfer amount is 900 - 500 = ‘40‘0

If a system buffer days supply of 1 day is imposed , 1 day (;f;;lppiy of P1 should remain at
the hub and thus should not be released to the warehouses . The inventory levels must then
be as follows -

*  Warehouse A kept at 800 (2 * 400)

¢ Warehouse B kept at 600 (2 * 300)

*  Warehouse C kept at 600 (2 * 300)

» Plant warchouse kept at 4500-800-600-600= 2500 - [(Z * 500) + 500+400+300+300]

2 days supply for the plant + 1 buffer days supply

4. Exceptions to System Wide Days Supply :

If sales demand is expected to be higher at a particular warehouse, this warehouse may be

stocked with more inventory than the other warehouses.

In the next transportation scheduling process, the stock level of this warehouse may still
be high, perhaps even higher than the system wide days supply. If this occurs, the
warehouse may be tagged a No-Return System Wide Days Supply flag so that it is not
allowed to ship products from this warehouse to any other warehouse or to return
products to the plant warehouse (hub). The system wide days supply will be re-calculated
excluding this warchouse with days of supply above the system wide days supply. The new

calculated number is referred to as the no-return system wide days supply. The other

warehouses will be supplied by balancing the no-return system wide days supply while this

warehouse will not be supplied.
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5. framfer Scheduling Process :

The transfer Scheduling process is composed of 4 major ste‘ap;s.:
I. Projecting days of supply : The inventory level in days of supply is computed by
comparing inventory level with the forecast demand.
2. Determining balancing days of supply : The system wide days supply or the no-return
svatem wide days supply s determined using inventory projections from the davs supply
ang E‘j‘uﬁ“er parameters,
¢ Uetermining  Transfer Amounts for desired inventory levels : The SWDS or the
~aWDS will provide the desired inventory levels. The inventory to be transferred is

cemputed considering the warehouse maximum capacity.

Sl

+ Converting transfer amounts to truck loads : The transfer requirements being
rounced into shippable amounts |, are then converted into truck loads and truck way-
biis while optimizing truck utilization and therefore transportation efficiency.

2.2 Periorming Daily Operatisns for Transportation Management :

i cenerate Transfers :
tiie iransfer generation module is based on a number of input parameters. Those

perammters have to be specified before the system starts generating the transfer amounts.

The narameters are
- Deginning and End loading time : Determine, along with the physical inventory

time. which in-bound and out-bound shipments are included in the inventory

projections. Direct loading opportunities are also identified.
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. - Physical inventory time : Determines what portion of production-in-progress is

included in inventory projections.

iil. - From location : The location from which the products are to be shipped. Only
warehouses having this hub as their sourcing location will be supplied.
iv. - SKU/ : If the transportation manager wants to transfer only one SKU , he can
choose to fill this field , otherwise the system will generate transfers for all SKUs
supplied from the specified hub ( from location).
v. - lrigger : Determines which inventory level (critical , low , or top) is used by the
receiving location in order to initiate transfers.
vi. - Production Hedge : Hedge factor in adjusting scheduled production during
inventory projection calculation. It is a ratio used in the calculation of interim
production. It refates to an estimation of production efficiency.
vil. - DS Defaults : Allow the user to overwrite the specified default DS parameters in
the location setup so as to accommodate to a certain emergency or special case. If this
field is specified , then the system will no longer consider the number previously defined
in the setup while calculating the transfer amounts.
vitl. - Qbey Warehouse Maximum ? . Determines if warehouse capacity should be
considered when generating transfer amounts or just calculate the amount of transfers
that will meet the targeted days supply for each demand location.

2. Editing Transfers :

Once the system has calculated the transfer amounts based on the identified parameters

and under the specified constraints, the transportation manager is allowed to edit those

numbers in order to accommodate to any exceptional need.
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3. Generate Truck Loads & Truck Way-Bills :

Once the transfer amounts are determined and committed , the system will convert those
transfers into shipments or truck loads. The system will take into consideration the
parameters concerning the staking of each product as defined in the location setup. It will

also consider the truck type that supplies the location the product is being shipped to

(rumber of pallets , staking height ).

A Zditing Truck Loads & Printing Truck Way-Bills :
The truck loads generated by the system can also be edited by the user in order to make

necessary adjustments. Once all adjustments are made, and truck loads are committed . the

svsiem can than print the truck way-bills.

3. Llrenge Status of Shipment
When the truck way-bill is printed , the status of the shipment is “scheduled”. Once the
truek leave the warehouse , the shipment status is changed manually into “in transit™ and
once received by the destination location , thé transportation operator should change the
staius of the way-bill to “received”. Once received, the truck shipment will not add over

the last physical count since it will be part the next days physical count of the destination

lecaiion Otherwise , it will always add up to the last physical count.

- 70 -




3.4 MATERIAL REQUIREMENT PLANNING :

3.4.1 Components of the Material Requirement Planning Module :

1. CGhverview ;

MRP is a process that determines the raw material required to meet the production
quantities scheduled on the production lines. It also determines the availability of the
required raw material and suggests raw material replenishment quantities. |

The MRP module is more like a reporting module than a process module; however the
reports generated use a certain methodology in order to determine the quantities needed

from each raw material item.

The MRP module uses the following information resources from the production

scheduling and inventory control modules :
- Production schedule which tells what will be produced and how much

- Inventory records which provide information on how much raw materials are available

on hand.

2. Bill of Materials :

The Bill-of-Materials which is a sub-module within the MRP module maintains
information on the type and quantity of each raw material required to produce one unit of
a full good. The bill of materials shows the standard raw material quantities required to
produce one unit of full good and is known as the theoretical usage.

When printing the MRP reports, the system uses the bill-of-material sub-module (product

formula) in order to convert the scheduled production into raw material requirements and




then compares it to the on hand inventories highliting availability or shortages and

specifying replenishment quantities.

3. The MIRP Process :

The process embedded in the MRP report generation consists of the following steps -
a ) Review production schedule in order to determine production quantities
b ). Review demand forecast to determine demand quantities for the coming period.
¢ 1 Convert production or demand quantities from cases into raw material requirements
using the bill-of-material information,
d ;. Compare required raw material quantities to the on-hand inventories. Determine
shortages in case the current inventory level of a specific raw material is below the
requirement of the coming period.
¢ ). Generated reports should be reviewed by the purchasing manager to see if any raw
material item is running out and what are in this case the needed replenishment
(uantities,
£} Generated reports are then reviewed by fhe production manager in order to change

production schedules in case the needed raw material quantities cannot be provided.
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3.4.2 Performing Dailv Operation for MRP :

There are four MRP reports available in the sy‘stem. They are :

I. New Item Serup Validation :

- Products whose bill-of-materials have not been setup yet

- Products whose bill-of-material have been partiaily set up. That is, the product has been
defined in the bill-of-materials table but not the raw materials components used in
producing this item.

By reviewing those reports, the user can insure that the proper set up of these products is
carried out.

2. Production Schedule Exceptions Report :

The production schedule exception report highlights the shortfall in raw materials for the
day. Information on the shifts and products requiring the raw materials , the amount of
raw materials required for production and the shortfalls are all summarized in this report.

3. Requirements Vs Demand Forecast Report :

The raw material requirements weekly forecast report provides information on the
projected raw material requirements on a weekly basis. This is a very useful report for the
purchasing manager as well as for the production manager in order to be pro-active to the
expected status of the raw material inventories in the coming weeks .

4. Requirements Vs Production Scheduling Report ;
The raw materials production schedule report lists the raw material requirements for

specified production days. It also breaks down the requirements by production line.
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3.5 INVENTORY CONTROL :

3.5.1 Components of the Inventory Control Module :

1. Overview !

The inventory control module allows plant and warehouse personnegl to track the inventory
of all full goods and materials while capturing data required for performance reporting.
The system can either of two methods : (1) perpetual ; (2) physical count.

The module allows entry of transactions affecting the inventory movement of finished
goods and raw materials throughout the inventory network. The network consists of
locations and/or sub-locations.

The transactions that can be entered to the system are categorized under two main
categories : (1) Core transactions ; (2) Miscellaneous transactions.

Under each category of transactions , we find two other sub-categories : (1) full goods
and (2) raw materials.

Core transaction are pre-loaded into the system at the time of installation and cannot be
changed or deleted as they are standard transaction that apply to all installations of bottlers
across the world. Non-core transactions are set up by the user into the system due to a
specific requirement of the implementation location management. Those non-standard

transactions allows the system to be easy to tailor and customize .

Examples of core transactions ; * Full Goods - Load in

- Load out
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- Production Breakage
- Wareggf_;se Breakage

* Raw Materials : - Issues to production
- Transfers into facility (in)

- Transfers from a facility (out)

2. Tracking Inventory Balances :

Throughout the period , the perpetual balance - created by transactions and the physical
count - is captured on a daily basis. As transactions and physical counts are entered , daily
and period to date variance in inventories can be tracked. This variance is also referred to

as “shrinkage”. Shrinkage is sometimes a result of incorrectly entering a transaction or a

wrong physical count.

3.5.2 Performing Daily Operations for Inventorv Control :

1. Record or import full goods daily physical count :

Physical count of finished goods should be taken at the end of each day at all locations,

and keyed-in into the system the next day in the morning.

2. Record or import raw materials weekly physical count :

Physical count of raw materials should be taken at the end of each week , and keyed-in

into the system at the beginning of each new week in the morning.




6. Transaction Inquiry :

The transaction inquiry option enables the user to review on-line the transactions captured

by the system on a specific date.

7. Perpetual Balances Inquiry :

The perpetual balance inquiry option enables you to review on-line the perpetual balances

of inventory.
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3.6 DEMAND FORECASTING ALGORITHM

3.6.1 Forecast Generation Overview :
The future demand for products will be estimated using four components :

Weighted Average demand , Trend , Seasonal index and any variation expected due to

exceptional sales activities or external factors

i. Weighted Moving Average Component :

Will predict the future demand based on recent historical demand data matntained in the

system on a weekly basis. Only weeks having the same demand structure are used in the

calculation of the forecast.

ii. Trend Component :

Will attempt to determine whether demand for a product is growing over time ,

independent of the seasonal and promotional factors.

iii. Beasonal Component :

Takes into consideration the effects of the time of the yeat. Each week of the year will be
compared to an average week in a similar period of the year. A seasonal factor will be
calculated and used to de-seasonalize the historical demand data maintained in the system.

It will subsequently be used to re-seasonalize the predicted demand (forecast) to make it

relevent to the week being forecasted.




iv. Promo / Exception Component :

Will categorize past and future weeks of demand history (for particular items or groups)
into separate historical buckets. This will allow future demand to be predicted based on
similar demand history. For example , the demand increase for Christmas should be based

on the demand increase that occured for the previous Christmas.

Weekly actual historical demand will be used to predict future demand. The demand data
needs to be classified under two major categories ;

(1) Normal route sales ; (2) Bulk sales

v. Routine Sales :

Are composed of the normal route sales and the bulk deliveries. Because of these
characteristics, the forecasted amount will be viewed as the expected demand. This

information should come in from the daily sales transactions (load out - load in and

settlement )

vi. Orders :

This represents the demand which comes in less frequently and more sporadicaily. Lead
time is typically greater, but not always the case. Based on the different behavior of
“Orders” , a combination of the order forecasts and actual orders will be used in concert to
calculate expected demand. A “Discounting” method of hard orders versus forecast is

explained in great details below. Information regarding orders could come from the system
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usea to capture orders or could be delivered by adding up the total order type demand
lines on all outbound, forecasted truck way-bills in the tranks:pgrtation management module
of the system for each given SKU. Qur effort will be to create a new demand bucket for
orders which are lumpy in nature, to :

- appiv a reduced alpha value and thereby smooth more significantly historical data

- Develop a discounting schedule supporting our predictions of orders outstanding versus
hard orders in hand. This schedule will gradually base expected demand more on orders-
i-iand and less on the forecasted orders as t_he current date gets closer to the demand
date. We will then apply the same statistical methods for forecast generation as that used
for normal routine sales |

Spzoial Orders demand represents orders that are not expected to repeat with any

requency and are not predictable. Therefore, this data must not be used for forecasting

purposes. However, in order to reflect actual demand, this number must be added into

existing demand calculations

G012 Demand Generation

Cemand generation will determine the total estimated demand for all demand types. The
tor denand will be based on the following caleulation : Routine Sales + Discounted
Foreeast for order type demand + actual orders (combining all order types)

rorecast for the current and next week will be converted into detailed daily demand while

the third and fourth week will be given in summary (weekly demand).

wr

(See Appendix I for Demand Generation algorithm)
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CHAPTER 1V

LOGISTICS & MANUFACTURING

LEARNINGS & BENEFITS

4.1

OLD PRACTICES Vs PL&M PRACTICES :

An implementation is not successful if not coupled with a change management process.

This change should

operations under the new system. Listed below (see

incorporate new practices that insures the optimization of the

Table 4.1) are some of the major

changes in the way SMLC does its Logistics activities,

TABLE 4.1 : OLD Vs NEW PRACTICES

OLD PRACTICES

NEW PRACTICES

Pull System : priorities based on received

orders from warehouse managers

Push System : Priorities based on balancing
system wide days supply and criticality of

the SKU

The data base sources are distributed
between different applications with many

redundant operations

Unique data base source for all logistics and
manufacturing  operations allowing easier
report generation with higher accuracy.

Redundant work is eliminated
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Forecasting is centralized and made at the

plant for all warehouses. Forecast is done

once and never reviewed.

Forecasting is made in a de-centralized form

with the area managers handling their own

forecast. The forecast is reviewed on a

weekly basis.

There s little on no clear visibility over

inventories across the whole network.

The system give a micro view of all the
inventories in the whole network with the

possibility to dig into details.

iranspoit is being scheduled on a weekly
basis with no or little visibility of the
mventories  in the  warehouses.  No
monioring reports were done to measure

the percent cases loaded as scheduled

Transportation  Scheduling is made on a
daily basis with hints for optimum transier

amounts to balance the system wide davs

supply. Transportation managemen: KPlIs

have been defined and are momitored on a

daily basis.

Acccuntability 18 perceived as only a

togistics task. No clear responsibilities for

the other functions affecting the logistics

acirvities,

Accountability for all parts involved is
precise and measurable. Each logistics
function performance is linked to a set of
KPIs indicating the degree of efficiency and

accuracy of operation.
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4.2 PL&M BEST PRACTICES :

A - Forecasting :

I. Sales history tracked by week , by SKU , by location.

2. Marketing plan for promotions or any other exception are defined into the
system as required. This information is directly coordinated with the production
personnel and transportation and warehouse staff

3. Forecast is reviewed on a weekly basis. The adjusted forecast as well as the

generated forecast accuracy are calculated and reported on a weekly basis.

B - Production Scheduling :

1. Production scheduled performed weekly and reviewed daily.

2. Production efficiency is measured on a daily basis by production line.

3. Production compliance is checked against product availability in the whole
network. The macro view of the company’s inventories help highlighting
priority actions.

4. Production schedule is coordinated with raw material staff to insure the

availability of the needed items for date production.

C - Transportation Management :

1. One-to-One product sourcing relationships per SKU.

2. Transportation activity scheduled and updated daily,
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3. All transportation activities are scheduled through the system.

D - Muaterial Requirement Planning ;

1. Unique product formula for each SKU on each production line.

2. Material availability reports printed and reviewed daily.

L - inventory Controf :

t. Raw material and finished goods inventory transactions tracked on a dailv hasis.

1>

- Perpetual balances checked against physical count weekly.

Raw material physical count taken weekly.

()

+ Finished goods physical count take daily.

- Allinventory transactions maintained daily in the system .

A

6. Inventory reconciled daily , and books closed periodically (synchronize

perpetual balances and physical count)

A5 Z¥YS5TEM BENEFITS :

4 - Tiie fntegrated Logistics & Manufacturing system overall benefits are :
I. Improve response capabilities to demand shipts
- Reduce working capital needs by eliminating excessive inventories.

3. Optimize required warehouse space by reducing inventory levels and improving

s

warehouse asset utilization.




4. Ensure product freshness by lowering the days of supply of products in
warehouses to the optimal level. -

5. reduce back-orders and out-of-stocks situations by improving transportation
efficiency and balancing product distribution across the network.

6. Cut transportation cost through improving transportation efficiency and
maximizing transportation asset utilization. Double handling and double
transportation costs are eliminated.

7. Improve warehouse efficiency by tracking all inventory transactions.

8. Improve Production compliance due to system wide visibility .

B - Demand Forecasting Benefits :

1. Statistically based projection of demand that can be used as a guideline for the
reviewed and adjusted weekly forecast

2. Group decision on business volume. All inter-dependent functions affecting the
demand or supply coordinate intensively through the system in order to
generate the demand forecast.

3. Traceable performance due to weekly accuracy reports (see sample at end of
chapter). Every week, the system generated forecast and the adjusted forecast
are compared to the actual demand. Accuracy is calculated by product , by
location as well as overall accuracy (very useful for the production personnel).

4. Adjustable assumptions and directly re-caleulated effects. Any modification in

the parameters of the demand forecast will be directly taken into consideration

in the next demand generation process.




5.

Improved forecast accuracy. The weekly forecast is generated from the system
after careful maintenance of the demand parameters. The forecast is also
reviewed on a weekly basis by the directly involved personnel (area managers)

in order to account for any un-defined exceptional event.

- Reduced out-of-stocks and expired products. The accurate forecast (as shown

in Chapter 2 by the chart of economic impact of inaccurate forecast) allows to

meet demand requirements with no or minimum excess inventories.

{'- Production Scheduling Benefits :

I

2.

Sequence production to reflect operating best practices .

Conditions can be changed and schedule recalculated automatically. This allows
the production manager to run simulation and “what-if” analysis before
committing to a schedule, thus insuring production compliance.

Generate daily schedule from site specific parameters. The system takes into
consideration the different line performances while calculating the production

parameters and their projected effect on the company’s global inventory level.

- Minimize changeover time by running sister products and indicating when one

run ends and the next begins.

Retains all production information from timeline. All variables that can affect
the production output are available on the same graphical representation
(timeline screen). This allows the scheduler to have a clear view of the

production process and a global understanding of the current operation status.
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6.

Ensures awareness of product shortages.

7. Allows the production scheduler to reduce the sy_stem wide days supply of all

8.

products to the lowest possible under the prevailing conditions (prbduction
capacity , raw material availability , warehouse space availability. ..)

Supports improvement in production line efficiencies.

D) - Transportation Management Benefits ;

1.

Minimizes the chances of product shortages by ensuring the fair share

distribution of all items across the network.

. Maximizes the truck utilization.
. Smoothes out the demand spikes on production.

- Generates and document shipping activities for operation audit tracking.

Balances inventory across the whole network > eliminating the redundant inter-

warehouse transportation. - The plant location warehouses (hubs) are the only

source of product shipment.

- Reduces primary transportation cost per case.

. Improves % cases loaded as ordered by a daily monitoring for performend

transportation activities. The actual transportation activities are measured

against schedule and discrepancies are calculated and highlighted and

accountabilities allocated.
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E - Inventory Control Benefits :

1. Facilitates accurate accounting of all inventory transactions. Detailed audit
Teports per inventory transaction type can be easily generated allowing an
improved monitoring of inventory operations.

2. Generates meaningful variance reports. The perpetual balances are compared
against daily physical count highlighting differences and allowing dailv control
over inventory transactions. Adjustments are done daily and thus inventories are
reconciled at the end of every day.

3. Assists in identifying inventory shrinkage issues due the audit trail available in

the system,

£ - Mazerial Requirement Plannin & Benefits :

I. Ties raw material needs to demand forecast or production schedule.

- Generates useful ordering reports by comparing on hand inventories of raw

o)

-material to needed material for the neat period.

- Identifies material issues before production run.

Lol

- Reduce raw material outages , while insuring that no excessive inventories are

e

held.
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4.4 LIMITATIONS :

During the research some limitations were identified. Some of those are :

1. Multiple truck definition for one warehouse : The truck load generation algorithm was
based on the assumption that a warchouse is supplied only with one type of trucks.
However, in the actual setup , SMLC supplies its warehouses with different truck types
(8. pallets, 16 pallets , 24 pallets ...). This fact disabled us to use fuily the transportation
module.

2. The system requires the specification of a single supply ]ocaﬁon (hub}) for a product to
a warehouse. However in our current setting some products can be delivered from two
different hubs. This limitation obliged us to change our sourcing matrix each and every
time we wanted to send 2 product from the non-default hub to a warehouse.

3 It was very difficult to estimate the savings in the transportation operations due to the
non-accurate classification of the company’s expenses in that particular domain,

4. The inventory module (perpetual inventory) was not used due to the fact that our

warehouses are not yet hooked to the same wide area network and that it is not very

comprehensive.

4.5  FUTURE RESEARCH :

A research about an inventory module incorporating perpetual balances, transaction

documentation and suggested purchase orders using optimization techniques can add

value to this topic and close the circle of logistics chain of activities,




46  CONCLUSION & RECOMMENDATIONS : o
Many implementations have failed to provide the company with the promised objectives in
spite of having the right tool. The system functionality is definitely a major corner stone of
a successful implementation , yet the implementation approach is a key to the success.
Proper planning and resource allocation coupled with a strong commitment of both the
sponsor and the owner insure the achievement of the identified objectives. May any of
those components be missed , and its the whole implementation who is in danger. If the
company intends to benefit from the added value that such a system can provide , they
have to empower their implementation teems to carry out properly the required change
management processes. Changing the way people do business is never easy specially in the
industrial environments where personnel academic leve] is very low and attitudes towards
new technologies are very negative and repulsive.
The best way to overcome resistance is through providing the following :

1. Education & communication

2. Participation & involvement

3. Facilitation & continuous support

4. Negotiation & agreement

5. Top Management Reinforcement
Another important recommendation in such implementations is to insure the alignment of

all functional managers in order to ease the change management process required to

optimize the use of the new system.
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Finélly , it 1s very important to note that only successful implementations coqtribﬁfe
positively to the overall corporate efficiency while an incoxgx;;iete implementation will be a
burden on the shoulders of the personnel using it and an overhead on the company’s
finance.

The integrated logistics system implemented at SMLC power lies in the fact that the
system has incorporated operation research techniques difficult to be calculated manually
into the normal set of logistics and manufacturing operations . Thus, the company will
benefit from the added value of such techniques while the process behind those techniques
remain transparent to the end user.

Awareness about tomorrow’s challenges and requirements , will ultimately push all

organizations to embrace new technologies and to incorporate into their suite of

operations such scientific techniques.

-01 -




APPENDIX I

DEMAND FORECASTING ALGORITHM
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Weighting Factors & Alpha Value

{Process 1,2)

Algorithm
To calculate the weights we will use a “smoothing constant" Alpha to determine how much each demand in the

past will contribute to the next week demand forecast, however we can override the calculated weights, since the
sum.of the weights is not greater than 1. _—

Weighting at Alpha = 0,30

Weighting
Most recent weighting alpha(1 - alpha)0 0.300
Data 1 time period older alpha(1 - alpha) 1" 0.210
Data 2 time period older alpha(1 - alpha)2 0.147
Data 3 time period older alpha(1 - alpha)3 0.103
Data 4 time period older alpha(1 - alpha)?4 0.072

D4 - Weighted Moving Average Weighting Table :

Algha for Routine Weight at: 0.30
Alpha for Orders Weight at: 0.10

(1] (2} [3]
Week Minus Routine Orders
Weight Weight
01 0.300 0.100
02 0.210 0.090
23 G.147 0.081
04 0.103 0.073
05 0.072 0.086
06 0.C50 0.059
Q7 0.035 0.053




Generate Weekly Forecast

{Process 8}

Algorithm

The following calculations are usad to

generate forecasts. A standard forecasting method will be used unless a
promotion / exception activity has been defined. The following abbreviations are used to simplify the calculation

WA Weighted Moving Average

£ Xp, alpha (1- alpha)™-1/ £ alpha (1-alpha)n-1

where X, is the demand for weeks as n goes from 1 to 10 (backwards in time)
N = user defined variable indicating number of weeks on which to run the algorithm

Trend Formuias:

.- ny XY (¥ (Y1)
VT (0 Y (3 Y

Trend = m = -——»-—..nz atl _,(Z 'Y](Z ")
Ay X -3 X)

Trended Demand

mx + b (Based on a moving n week data pool)
week for which we are calculating
trend line

Y intercept of the linear regression line

noioy ol

WSl = Weekly Seasonality Index
Trend X Weighted Moving Average :
0 - Standard Forecast Method

IFr>=0.75 OR r<=-0.75 THEN

Forecast=TD * WSI
ELSE

Forecast = WMA * WS|
END IF




Work Weekly Actual Demand Table :

(1 [2] {31 (4] {5] (6] {71 (8]

Location SKU Year Week Total Actual Actual Actual Actual

Bemand Order Special Order Routine

Demand Demand’ Demand
Pepsi Plant o1 94 4 2,886 100 107~ . ‘2,776
Pepsi Plant [¢[o}i 94 02 2,989 - 2,989
Pepsi Plant (o]¢]] 24 Q3 3,423 300 3,123
Pepsi Plant 01 94 04 3,449 125 3,324
Pepsi Plant o 94 05 4,485 500 3,995
Pensi Plant 001 94 08 4,650 4,650
Pepst Plant o3} 94 a7 6,118 1000 5,119
Peosi Plant G01 94 08 L . 5,681 400 5,281

D1 - Weekly Actual Demand Table :

{1 (21 [3] (4} [61 f8]

Location SKU Year Week Actuai Order Actual

Demand Routine

Demand
Peosi Plant Ga1 94 01 100 2,776
Pepsi Plant 001 34 02 2,989
Pepsi Plant 001 94 a3 300 3,123
Pepsi Plant 001 94 04 125 3,324
Pepsi Plant a01 94 05 500 3,995
Pepsi Plant [0]43] 94 06 4,650
Pepsi Plant 001 94 a7 1000 5,119
| _Pepsi Plant 061 94 08 400 5 281

{1} Location
Location where the sales occurred

[2] SKU
Unit of Stock

[3] Year
Year in which the sales occurred in YY"

{4} Week
Week in which the sales accurred {(From 01 to 53)

[5] Total Actual Demand
Total cases demand on that location during the week

[6] Actual Order Demand
Cases ordered during the week with Bills type B,
Actual Demand that is defined by sporadic order frequency and lumpy demand

[7] Actual Special Order Demand
Cases ordered during the week with Bills type C.
Actuat Demand that is exceptional and not expected to repeat with any regularity.

{8] Actual Routine Demand
Actual Demand that fall into the category of demand that comes in a steady flow with little lead time.

Actual Demand = (Total Cases sold during the week) -
{Cases sold during the week with Bills type B and C)

(81 = [5] - {6] - [7]




Standard
Forecasting ___l Trend

Analysis

Set Parameter SR {
Table
orrelation
Select Recent
Demand History

Coeff => .75
De-Seasonalize
Historical Demand

=mX+b

Y Calculate Trend
[ ==<.758

Calculate Weighted
Moving Average |———




Parameter Tables

{Process 1.1)

Algorithm

In this process the user or an interface system should be able to enter the parameters to generate the Weighted
Average Demand Forecast. : -

The Number of Weeks is the parameter that yau use to specify the number of weeks to generate the forecast for
Therefore if you specify Week From equal 45 and Number of Weeks equal 04 , the system will generate

Forecast Demand for weeks 45, 46, 47, 48.

D8 - Moving Average Generation Paramater Tabie:

(1] (2 (3] [4) {5]
Year Week From Weighted Moving Trend Weeks Correlation Cosfficient
Average Weeks Threshold
L 94 45 ’ 04 ’ 10 0.75

[1] [2] - Year/ Week From are the parameters that you use to specify the starting Year/Week number that the
system will calculate the forecast for,

[3] - Weighted Moving Average Weeks is the parameter that you use to specify the number of weeks to
generate the forecast using the Weighted Moving Average.

{4] - Trend Weeks is the parameter that you use to specify the number of weeks to generate the forecast using
the Trend Method.

[5] - Correlation Coefficient Threshold is the value to be compared to the trend correlation coefficient to decide
if the trend demand or weighted maving average will be used.




Location SKU Year Week [Deseasonalized Forecast
Actual Demand
PEPSI {X) ) {X¥) (X)*2 [Y)r2 TD
PEPSH Q01 a4 )| 3,470 3,470 1 12,040,900 3,468
FEPSI 001 94 02 3,783 7,568 4 14,311,089 3,720
PEPSI 001 94 03 3.856 11,568 g 14,868,738 3,975
PEPSI 001 94 04 3,910 15,640 18 15,288,100 4,229
PEFSI 001 94 05 4,489 22,445 25 20,151,121 4,483
PEPSI Q01 94 06 5,000 30,000 36 25,000,000 4,738
PERSI 001 94 o7 5,332 37,324 49 28,430,224 4,582
PEPSI 001 94 08 5,334 42 872 84 28,451,555 5,247
PEFS 001 94 09 © 5,432 48,888 81 29,506,624 5,501
PEPSI 001 94 10 5,500 55,000 100 30,250,000 5,756
! 55 46,106 274,573 385 218,288,350
[ l m [T3] 4] [7s] (78]
lpzpsz | oo1 g4 11 | l [ 6,010/
[91n= 10

[10] Correlation Coefficient

r= 95

= ATITAD - (TPIT3N) 7 (0 [T5D) - (TIDA2NA(172)) * (((n*[T8); - (T3l 2)(1/2))),

[11] Trend (m)
m = 254
= {n7[T

[12] Intercept (b)

b=3211

=({[T3}/ nj) - (m*(T1]/n})

[13] Result

TOOK = 3.211 + 954X

A - {MIPIT3D) H{(n*{Ts]) - ((T1)"2)),




Work Trend Detnand Table {Cont :

[1} Location
Location where demand occurred

[2] SKU
Unit of Stock

[3] Year
Year in which demand occurred

{4] Week
Week in which demand occurred

(5] Deseasonalized Actual Demand
Total cases sold during tha week without the seasonal component

[6] X multipiied by ¥
Week Number multiplied by Deseasonalized Actual Demand

[7} Squared of X
Squared of the Week Number

[8] Squared of Y
Squared of the Deseascnalized Actual Demand

[9]1 TD
Farecast for the period based on Regression Analysis

D7 - Trend Demand Tahle :

Location SKU Year Week Trend Trend
Slope Demand

{m) (TD)

PEPS] co1 a4 01 254 3,466

PEPSI o 94 02 254 3,720

PEPSI 001 o4 03 254 3,975

lF’EPSI oo I 94 04 254 4,229

[1] Location
Location where demand occurred

[2] SKU
Unit of Stock

(3] Year
Year in which demand occurred

[4] Week
Week in which demand occurred

[5] Trend Demand

Important :
This afgorithm is used to calculated the Trend for both the Routine Demand Forecast and Order Demand

Forecast




Calculate Weighted Moving Average Demand

{Process 5)

Algorithm

We will use the “Wejghted Moving Average" to forecast the average demand for our products. In this method
the most recent occurrences are more indicative of the future than thoss in the more distant past.
To calculate the weights we will use a "smoothing constant” alpha to determine how much the increment of

each sale in the past will be decreased by.

Work Average Demand Table :

(1] [2] [3] (4] {51 {5 {7 18]

Location SKU Year Week Deseasonalized Weight Weighted Weighted Moving
Actual Demand Actual Average Demand
Demand Forecast

[ PEFSI 001 94 01 3,470 2.47% 88
PERSI (01 94 02 3,783 3.53% 134
PERS) 001 94 03 3,856 5.04% 194
FERSI 001 94 04 3,910 7.20% 282
PERSI Q01 94 05 4,489 10.29% 462
PEPSI 001 94 06 5.000 14.70% 735
PEPSI Q01 o4 o7 5,332 21.00% 1,120

PEPS| 031 94 08 5,334 30.00% 1,600 4,894
PERS] 001 94 09 {T4] 35,174 2] [T3]4.612

94 24%

[1] Location
Location for which the forecast is being calculated

[2] Year
Year in which the demand occurred 'YY"

[3] Week
Wesk in which the demand occurred 'YY".

[41 SKU
Unit of Stock

[5] Deseasonalized Actual Demand
Actual Demand without The Seascnal Caomponent

[6] Weight
Weight appiied to previews number of weeks based on the Forecast Parameters and the Weighting Factors.

[7] Weighted Actual Demand
The demand without the Seasonal Component and weighted based cn the Weighting Factor

[7]= (5] " [8]

[8] Weighted Moving Average Demand Forecast




- DeSeasonalize Actual Demand

{(Process 4)

Algorithm
In this process the Seasonal Component of the Demand is eliminated from the volume of demand . To

eliminate the Seascnal impact, the Actual Demand is divided by a Seasonality Index.

D14 - SKU/Location Table :
(1} i2] 3]

Ii:catlon SKU l Seasconal Group id
LPepsi Plant Diet Pepsi J Pepsi(2
LPepsi Plant [ Pepsi Max PepsiD2
jjepsi Plant [ Pepsi Reguiar Pepsi01
Pepsi Plant [ Crystal Pepsi Pepsi02
Segui warshouse [ Crystal Pepsi Pepsi02
Segui warehouse [ Pepsi Regular Pepsi01

Work Deseasonalized Weekly Actual Demand :

{11 2] [ f4] (5 (6] G (9] {101

Location | SKU | Year | Week Actual Actual Seasonal | Deseasonalized Deseasonalize—l

Routine Order index Actual Routine Actual
Demand | Demand Demand Order Demand

Pepsi Plant] 001 94 Q1 2,776 100,  0.80 3,470 125

Pepsi Plant| 001 94 02 2,989 0.79 3,783

Pepsi Plant] 601 94 03 3,123 30  0.81 3,856 370,

Pepsi Plant| 001 94 04 3,324 128 .85 3,910 147]

Easi Plant| 001 94 05 3,895 5000 0.9 4,489 572

Pepsi Plant] 001 g4 086 4,650 0.93 S,QOO

Papsi Plant| 001 94 07 511G 1000 0.96 5,332 1041

Pepsi Plan!t[ 001 94 08 1 5,281 40 0.99 5,334 4

[1) Location
Location where the sales occurred

[2] SKU
Unit of Stock

[3] Year
Year in which the sales occurred in "YY"

[4] Week
Week in which the sales occurred (From 01 to 53)




CHAPTER IV

LOGISTICS & MANUFACTURING

LEARNINGS & BENEFITS

41 OLD PRACTICES Vs PL&M PRACTICES -

An implementation is not successful if not

coupled with a change management process.

This change should incorporate new practices that insures the optimization of the

operations under the new system. Listed below (see Table 4.1} are some of the major

changes in the way SMLC does its Logistics activities.

TABLE 4.1 : OLD Vs NEW PRACTICES

OLD PRACTICES

NEW PRACTICES

Pull System : priorities based on recetved

orders from warehouse managers

Push System : Priorities based on balancing
system wide days supply and criticality of

the SKU

The data base sources are distributed
between different applications with many

redundant operations

Unique data base source for all logistics and
manufacturing  operations allowing easier
report generation with higher accuracy.

Redundant work is eliminated

Q1




Forecasting is centralized and made at the

plant for all warehouses. Forecast is done

once and never reviewed.

Forecasting is made in a de-centralized form

with the area managers handling their own
forecast. The forecast is reviewed on a

weekly basis.

| There s little on no clear visibility over
i

{ mventories across the whole network.

The system give a micro view of all the |
inventories in the whole network with the

possibility to dig into details.

, fransport is being scheduled on a weekly
15 with no or litile visibility of the
in  the warehouses. No
monitoring reports were done to measure

‘cent cases loaded as scheduled

~t
s
)

[
p

148

H

Transportation  Scheduling is made on a |
daily basis with hints for optimum iransfer
amounts to balance the system wide davs
supply. Transportation management KPls
have been defined and are monitored on a

daily basis.

| Accountability  is perceived as only a

task. No clear responsibilities for

P,
lauistics

the other functions affecting the logistics

aciviiies,

Accountability for all parts involved is
precise and measurable. Each logistics
function performance is linked to a set of

KPIs indicating the degree of efficiency and

accuracy of operation.




4.2 PL&M BEST PRACTICES :

A - Forecasting :

. Sales history tracked by week , by SKU , by location.

[

RS ]

. Marketing plan for promotions or any other exception are defined into the
system as required. This information is directly coordinated with the production

personnel and transportation and warehouse staff

- Forecast is reviewed on a weekly basis. The adjusted forecast as well as the

(S

generated forecast accuracy are calculated and reported on a weekly basis.

B - Production Scheduling :

1. Production scheduled performed weekly and reviewed daily.

2. Production efficiency is measured on a daily basis by production line.

3. Production compliance is checked against product availability in the whole
network. The macro view of the company’s inventories help highlighting
priority actions.

4. Production schedule is coordinated with raw material staff to insure the

availability of the needed items for date production.

C - Transportation Management :

I. One-to-One product sourcing relationships per SKU.

2. Transportation activity scheduled and updated daily.

~ 83 _



3. All transportation activities are scheduled through the system.

D - Material Requirement Planning :

1. Unique product formula for each SKU on each production line.

2. Material availability reports printed and reviewed daily.

L - inventory Control :

I Raw material and finished goods inventory transactions tracked on a daiiv basis.

1>

- Perpetual balances checked against physical count weekly.

- Raw material physical count taken weekly.

(V9]

- Fmished goods physical count take daily.

i

- Altinventory transactions maintained daily in the system .

LN

Inventory reconciled daily , and books closed periodically {synchronize

o

perpetual balances and physical count)

4.2 >¥5TEM BENEFITS :

A - e Integrated Logistics & Man ufacturing system overall benefits are :
I Improve response capabilities to demand shipts
= Reduce working capital needs by eliminating excessive inventories.

3. Optimize required warehouse space by reducing inventory levels and improving

warehouse asset utilization.



- Ensure product freshness by lowering the days of supply of products in

warehouses to the optimal level.

- reduce back-orders and out-of-stocks situations by improving transportation
efficiency and balancing product distribution across the network.

. Cut transportation cost through improving transportation efficiency and
maximizing transportation asset utilization. Double handling and double
transportation costs are eliminated.

- Improve warehouse efficiency by tracking all inventory transactions.

- Improve Production compliance due to system wide visibility .

B - Demand Forecasting Benefits :

I Statistically based projection of demand that can be used as a guideline for the
reviewed and adjusted weekly forecast

. Group decision on business volume. All inter-dependent functions affecting the
demand or supply coordinate intensively through the system in order to
generate the demand forecast.

- Traceable performance due to weekly accuracy reports (see sample at end of
chapter). Every week , the system generated forecast and the adjusted forecast
are compared to the actual demand. Accuracy is calculated by product , by
location as well as overall accuracy (very useful for the production personnel).

. Adjustable assumptions and directly re-calculated effects. Any modification in

the parameters of the demand forecast will be directly taken into consideration

in the next demand generation process.



5.

Improved forecast accuracy. The weekly forecast is generated from the system
after careful maintenance of the demand parameters. The forecast is also
reviewed on a weekly basis by the directly involved personne! (area managers)

in order to account for any un-defined exceptional event.

. Reduced out-of-stocks and expired products. The accurate forecast (as shown

in Chapter 2 by the chart of economic impact of inaccurate forecast) allows to

meet demand requirements with no or minimum excess inventories.

-~ Production Scheduling Benefits :

l.

2.

Sequence production to reflect operating best practices .
Conditions can be changed and schedule recalculated automatically. This allows

the production manager to run simulation and “what-if" analysis before

committing to a schedule, thus insuring production compliance.

- Generate daily schedule from site specific parameters. The system takes into

consideration the different line performances while calculating the production
parameters and their projected effect on the company’s global inventory level.
Minimize changeover time by running sister products and indicating when one
run ends and the next begins.

Retains all production information from timeline. All variables that can affect
the production output are available on the same graphical representation
(timeline screen). This allows the scheduler to have a clear view of the

production process and a global understanding of the current operation status.

foF



6. Ensures awareness of product shortages.

7. Allows the production scheduler to reduce the S}_;stem wide days supply of all

products to the lowest possible under the prevailing conditions (production

capacity , raw material availability , warehouse space availability...)

8. Supports improvement in production line efficiencies.

D - Transportation Management Ben efits ;

1

. Minimizes the chances of product shortages by ensuring the fair share
distribution of all items across the network.

. Maximizes the truck utilization.

- Smoothes out the demand spikes on production.

Generates and document shipping activities for operation audit tracking,

Balances inventory across the whole network , eliminating the redundant inter-

warehouse transportation. The plant location warehouses (hubs) are the only

source of product shipment.

. Reduces primary transportation cost per case.

Improves % cases loaded as ordered by a daily monitoring for performend
transportation activities. The actual transportation activities are measured

against schedule and discrepancies are calculated and highlighted and

accountabilittes allocated.

~87 -



E - Inventory Control Benefits :

1.

Facilitates accurate accounting of ail inventory transactions. Detailed audit
reports per inventory transaction type can be easily generated allowing an
improved monitoring of inventory operations.

Generates meaningful variance reports. The perpetual balances are compared
against daily physical count highlighting differences and allowing daily control
over inventory transactions. Adjustments are done daily and thus inventories are
reconciled at the end of every day.

Assists in identifying inventory shrinkage issues due the audit trail available in

the system.

# - Mazerial Requirement Plannin g Benefits :

I

&)

o

Ties raw material needs to demand forecast or production schedule.

Generates useful ordering reports by comparing on hand inventories of raw

-material to needed material for the neat period.

. Identifies material issues before production run.

Reduce raw material outages , while insuring that no excessive inventories are

held.

- 88 -



4.4 LIMITATIONS :

During the research some limitations were identified. Some of those are :

1.

Multiple truck definition for one warehouse : The truck load generation algorithm was
based on the assumption that a warehouse is supplied only with one type of trucks.
However, in the actual setup , SMLC supplies its warehouses with different truck types
(8 pallets, 16 pallets , 24 paliets ...). This fact disabled us to use fully the transportation
module.

The system requires the specification of a single supply location (hub) for a product to
a warehouse. However in our current setting some products can be delivered from two
different hubs. This limitation obliged us to change our sourcing matrix each and every
time we wanted to send a product from the non-default hub to a warehouse,

It was very difficult to estimate the savings in the transportation operations due to the
non-accurate classification of the company’s expenses in that particular domain.

The inventory module (perpetual inventory) was not used due to the fact that our

warehouses are not yet hooked to the same wide area network and that it is not very

comprehensive.

45 FUTURE RESEARCH :

A research about an inventory module incorporating perpetual balances, transaction

documentation and suggested purchase orders using optimization techniques can add

value to this topic and close the circle of logistics chain of activities.

-89 -




4.6  CONCLUSION & RECOMMENDATIONS :

Many implementations have failed to provide the company with the promised objectives in
spite of having the right tool. The system functionality is definitely a major corner stone of
a successful implementation , yet the implementation approach is a key to the success.
Proper planning and resource allocation coupled with a strong commitment of both the
sponsor and the owner insure the achievement of the identified objectives. May any of
those components be missed , and its the whole implementation who is in danger. If the
company intends to benefit from the added value that such a system can provide , they
have to empower their implementation teems to carry out properly the required change
management processes. Changing the way people do business is never easy specially in the
industrial environments where personnel academic level is very low and attitudes towards
new technologies are very negative and repulsive.

The best way to overcome resistance is through providing the following :

1. Education & communication

]

. Participation & involvement

. Facilitation & continuous support

%]

EN

. Negotiation & agreement

L

. Top Management Reinforcement
Another important recommendation in such implementations is to insure the alignment of

all functional managers in order to ease the change management process required to

optimize the use of the new system.

- 90 -



it is very important to note that only successful implementations contribute
Vg °
positively to the overall corporate efficiency while an incomplete implementation will be a

Finally |,

burden on the shoulders of the personnel using it and an overhead on the company’s
finance.

The integrated logistics system implemented at SMLC power lies in the fact that the
system has incorporated operation research techniques difficult to be calculated manually
into the normal set of logistics and manufacturing operations . Thus, the company will
benefit from the added value of such techniques while the process behind those techniques
remain transparent to the end user.

Awareness about tomorrow’s challenges and requirements , will ultimately push all

organizations to embrace new technologies and to incorporate into their suite of

operations such scientific techniques.

— Q1 -



APPENDIX 1

DEMAND FORECASTING ALGORITHM

— Input Alpha
. Value
Enter Season- Setting of
ahty groups Weight Factors
Enter Seasonal Create Demand
indexes by group
L Link S. Groups

History Table
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to ltem Location Exceptions™ ___
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Weighting Factors & Al

{Process 1.2}

Algorithm

To calculate the weights we will use a "smoothing constant"
past will contribute to the next week dema
sum.cf the weights is not greater than 1.

Weighting at Alpha = 0.30

nd forecast, howe

pha Value

Alpha to determine how much each demand in the
ver we can override the caiculated weights, since th:

Weighting

Maost recent weighting

Data 1 time pericd ofder

Data 2 time period older

Data 3 time period older

Data 4 time period older

D4 - Weighted Moving Average Weighting Table :

alpha(1 - alpha)0
alpha(1 - alpha) !
alpha(1 - afpha)2
alpha(1 - arpha)3
alpha(1 - alpha)4

Aipha for Routine Weight at; 0.30
Alpha for Orders Weight at: 0.10

| [ 2] 31
Week Minus Routine Orders
Weight Weight

o1 0.300 0.100

02 0.210 0.090

03 0.147 0.081
}j 04 0.103 0.073
| 05 0.072 0.086
06 0.050 0.059
L 07 0.035 0.053

0.300
0.210
0.147
0.103
0.072



Generate Weekly Forecast

{Process 8)

Algorithm

The following calculations are used to generate forecasts. A standard forecasting method will be used unfess a
promotion / exception activity has been defined. The following abbreviations are used to simplify the calculation

WMA = Weighted Moving Average
Z Xn alpha (1- alpha)"-1/ £ alpha (1-alpha)-1

where X, is the demand for weeks as n goes from 1 to 10 (
N = user defined variable indicating number of weeks en which to run the algo

Trend Formulas:

ny XY -(¥ X3 1)
VL= Y 1 (3 1Y

»=

ny - 03N

Trend =m = RZ e (Z oy
v Y
b= e
R v
TD = Trended Demand

TD(x})= mx+b (Basasdona moving n week data poot)
week for which we are calcuiating

trend ling

Y intercept of the linear regression line

1l

o3 x
0w

WSI = Weekly Seasonality index

Trend X Weighted Moving Average :
C - Standard Forecast Method

IFr>=0.750R r<=-0.75 THEN
Forecast = TD ~ WS|
ELSE
Forecast = WMA ~ WS
END {F

backwards in time)



Work Weekly Actual Demand Table ;

{1] Location

Location where the sales occurred

[2] SKU
Unit of Stock

[3] Year

Year in which the sales occurred in Yy

[4] Week

Week in which the sales occurred (From 01 to 53)

[5] Total Actual Demand
Total cases demand on that location during the week

[6] Actual Order Demand

Cases. ordered during the week with Bills type B.
Actual Demand that is defined by sporadic order frequency and lumpy demand

[7] Actual Special Order Demand

Cases ordered during the week with Bills type C.

Actual Demand that is exceptional and not expected to repeat with any regularity.

[8] Actuai Routine Demand
Actual Demand that fall into the cate
Actual Demand = (

[8]=[5]- (6] - [7]

(1] (2] {31 (4] {5] (6] {71 [8]
"Locatian SKU Year Week Total Actual Actual Actual Actual
Demand Order Special Order Routine 4]
Demand Demand ' Demand
Pepsi Plant oo 94 01 2,886 100 10 2,778
Pepsi Plant 001 94 02 2,989 2,989
Pepsi Plant 01 G4 03 3,423 300 3,123
Pepsi Plant 001 94 04 3,449 125 3.324
Pepsi Plant 001 94 Q5 4,495 300 3,985
Pepsi Plant 001 94 06 4,650 4,650
Pepsi Plant 001 | 94 07 6113 1000 5119
Papsi Plant o001 { g4 08 5,681 400 5,281
D1 - Weekly Actual Demand Table :
| {2] [3) [4] [6] (8]
Location SKU Year Week Actual Order Actual T
Demand Routine
Demand

Pepsi Plant 001 94 01 100 2,776

Pepsi Plant 001 94 02 2,089

Pepsi Plant 001 a4 a3 300 3,123

Pepsi Plant 0% 94 04 125 3,324

Pepsi Plant 001 94 [¢15] 500 3,995

Pepsi Plant o 94 06 4,650

Pepsi Plant 001 94 a7 1000 5,119

Pepsi Plant 001 94 08 400 5,281

gory of demand that comes in a steady fiow with litie lead time.

Total Cases sold during the week) -
(Cases sold during the week with Bills type Band C.)



Standard
Forecasting

Set Parameter
Table
Select Recent
Demand History
De-Seasonalize
Historical Demand

Trend
Analysis

—

Calculate Weighted
Moving Average

Calculate Trend
=mX+b
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Parameter Tables

{Process 1.1)

Algorithm

Average Demand Forecast.

The Number of Weeks is the parameter that you use to specify the number of weeks to generate the forecast fo
Therefare if you specify Week From equal 45 and Number of Weeks equal 04, the system will generate

Forecast Demand for weeks 45, 46, 47, 48.

D8 - Moving Average Generation Parameter Table:

{1] {2 (3] {41 {5]
Year Week From Weigyhted Moving Trend Weeks Correlation Coefficient
Average Weeks Threshold
94 | 45 04 ’ 10 0.75

[11 {2} - Year/ Week From are the parameters that you use to specify the starting Year/Week number that the
system will calculate the forecast for,

[3] - Weighted Moving Average Weeks is the parameter that you use to specify the number of weeks to
generate the forecast using the Weighted Moving Average.

{4} - Trend Weeks is the parameter that you use to specify the number of weeks to generate the forecast using
the Trend Method.

[5] - Correlation Coefficient Threshold is the value to be compared to the trend corralation coafficient to decide
if the trend demand or weighted moving average wiil be used.



Location SKU Year Week [Deseasonalized Forecast |
Actual Demand

PEPSI {X) M {XY) {X)~2 (Y)*2 D
PEPS| 001 94 01 3.470 3,470 1 12,040,306/ 3,466
PEPSI aot 94 0z 3,783 7,568 4 14,311,089 3,720
PEPS| 001 94 03 3,856 11,568 9 14,368,736 3,975
FEPSI 061 7] 04 3,910 15,640 H3 15,288,100 4,229
PEFSI Q01 94 05 4,489 22,445 25 20.151,121] 4,483
PEPS] | oot 94 08 5,000 30,000 36| 25,000.000] 4,738
[PEPSI | 0ot 94 07 5,332 37,324| 49/ 28,430,224 4,992
IPEPSI | co1 94 08 5,334 42.672) 84| 28,451,558 5,247
[PEFS] | oo 94 | Tog © 5,432 48,888 81| 29,506 624 5,501
|PEPSI | Dot 94 [ 10 5,500 55,000 100] 30,250,000] 5,756
[ ! : §5 45,106) 274,573 385/ 218,298,350 ]
! | | [T1] [r3] [T4] [rs] ] [T6] ] |
EEPS.’ | 001 T o4 [ 11 [ [ [ [ 6.010]
[8in= 10

[10] Correlation Coefficient

P Taga)

= .3t

= UnT4D - ATIPTID) /(I8 - (T1]A2)n(112)) * (((n*[T8]; - (T3 2™ 1/2))),

[11] Trend {m)

m =254

= {n[T4]) - (TAPIT3]) / ((n"[T5]) - ([T1))r2)),

[12] Intercept (h)

b=3211

=(([T3) n) - (m([T1)n)))

[13] Result

TOX; = 3.211 + 354X



Work Trend Demand Tahle (Cont ;

[11 Location
Location where demand occurred

{21 sSKU
Unit of Stock

[3] Year
Year in which demand occurred

[4] Week
Week in which demand occurred

5] Deseasonalized Actual Demand

Total cases soid during the week without the seasonal component

[6] X multiplied by Y

Week Number multiplied by Deseasonalized Actual Demand

[7] Squared of X
Squared of the Week Number

[8] Squared of Y
Squared of the Deseasonalized Actual Demand

[e]1 TD
Forecast for the period based on Regression Analysis

D7 - Trend Demand Table :

Location SKU Year Week Trend Trend
Slope Demand
fm) {TD)
PEPSI [} 94 01 254 3,468
PEPSI Qo1 94 02 254 3,720
PEPSI 001 a4 03 254 3,975
PEFSI (lo}} 94 04 254 4,229

{11 Location
Location where demand oceurred

{2] SKU
Unit of Stock

[3] Year
Year in which demand occcurred

[4] Week
. Week in which demand occurred

[5] Trend Demand

Important :

This algorithm is used to calculated the Trend for both the

Forecast.

Routine Demand Forecast and Order Demand




Calculate Weighted Moving Average Demand

(Process 5)

Algorithm

We will use the "Weighted Moving Average” to forecast the average demand for our preducts, in this method
the most recent occurrences are more indicative of the future than thosz in the mere distant past.

To calculate the weights we will use a "smoothing constant” alpha to determine how much the increment of
each sale in the past will be decreased by.

Work Average Demand Table :

[1] (2] [3] [41 [5] (6} 71 . [8]
Location SKU Year Week Deseasonalized Weight Waeighted Weighted Moving
Actual Demand Actual Average Demand
Damand Forecast

liEFSI 001 94 a1 3.470 2.47% | 86
PEPRS! 001 94 02 3,783 3.53% 134
PERSI 0G1 94 03 3,856 5.04% 194
PERSI | 001 94 04 3,910 7.20% 232
PERSI 001 94 a5 4,489 10.29% 462
PEPSI I 009 94 06 5,000 14.70% 735
PEPS] 001 94 a7 5,332 21.00% [ 1,120

PEPS] 001 94 08 5,334 30.00% | 1.800 4,894
PEPEI ool 94 09 [71]35174 72} 7314612

‘ 94 24%,

{1] Location
Location for which the foracast is being calcutated

[2] Year
Year in which the demand occurred YY'

[3] Week
Wesk in which the demand accurred YY'

[4] SKU
Unit of Stock

[5] Deseasonalized Actual Demand
Actual Demand without The Seasonal Component

[6] Weight
Weight applied to previews number of weeks based on the Forecast Parameters and the Weighting Factors.

[7] Weighted Actual Demand
The demand without the Seasonal Component and weighted based on the Weighting Factor

[7]1=15]*[8]

[8] Weighted Moving Average Demand Forecast




Deseasonalize

{Process 4)

Algorithm

In this process the Seas
eliminate the Seasonat i

D14 - SKU!Location Table :

onal Component of the Dema
mpact, the Actual Demand is di

Actual Démand

[1] [2} [3]

[i:cation ' SKU J Seasonal Group id
LPepsi Flant ! Diet Pepsi ‘ Pepsin2

LPepsi Plant [ Pepsi Max Pepsi02 j
Bepsi Plant [ Pepsi Reguiar Pepsioi

Bepsi Plant [ Crystal Pepsi Pepsi02

LSegui warzhouse J Crystal Pepsi Pepsin?

Eegui warehouse J Fepsi Regular Pepsi0]

Work Deseasanalized Weekly Actual Demand :

nd Is eliminated from the volume of demand . To
vided by a Seasonality Index.

1] 3 I I 7Y (5] 18] (9] (10]

Location | SKU [ Year Week [ Actual Actual Seasonal | Deseasonalized Deseasonalize
Routine Order Index Actual Routine Actuai
Demand | Demand Demand Order Demand

Pepsi Piantl 001 J 94 ‘ 01 2,776[ 100, 080 3,470 125

lfiepsi P!ant’ 001 l 94 02 2,9&9[ 0.79 3,783

Papsi P!ant’ 001 l 94 03 3,123{ 300, 0.81 3,855 370

Pepsj Plantl 001 o4 04 3,324 125 0.85 3,810 147

Pepsi Plant‘ Q01 94 05 3,995 5000 089 4,489 572

Peps;j Piant, Q01 84 08 4,850 0.83 5.0_00

Pepsi Plantl 001 | 94 07 5119 100 0.6 5,332 1041

Pepsi Plantl 001 94 08 5,281 40 0.99 5,33 40

[1] Location

Location where the sales occurred

f21 SKU
Unit of Stock

(3! Year

Year in which the sales occurred in “YY"

[4] Week

Week in which the sales occurred (From 01 to 53)




Calculate Trend Demand

{Process 7)

Algorithm

We use the Linear Regression Analysis to calculate The Trend Component of the Forecast.

Linear Regression Analysis is predicting one variable from the other when the two have a linear relationship.
By convention, the variable being predicted or dependent variable is denoted Y, and the variable that helps with
the prediction or dependent is X.

In our case, we have Week as X and Deseasonalized Demand as Y. We are assuming that Week and
Deseasonalized Demand has a linear relationship, that could be positive or negative.

The Liner Regression is a mathematical method that calculates the best line based on bivariate data set.
Sometimes the data available doesn't have a Linear Relationship, that if not detected can distort the Trend
calculation. The Correlation Coefficient can be used to detect if the data set has Noniinear Relationship.

Scatter plot with Linear Relationship:

Trend -Linear Regression
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Correlation :

Correlation is a summary measure of the strength of the relationship. A correlation of 1 indicates a perfect
straight-line relationship, with higher values of one variable associated with higher values of the other , for
example as the week number increase we have an increase in demand . A correlation or -1 indicates a perfect
negative straight-line relationship, with both variable decreasing as the other decreases.

The usual interpretation of intermediate correlation between -1 and 1 is that the size (absolute value) of the
Correlation indicates the strength of the relationship, and the sign (Positive or Negative) indicates the direction
(increasing or decreasing).

The usual interpretation of a correlation of "0" is that there is no relationship, just randomness,




Dataset with Linear Relationship:
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Dataset with Linear Relationship:
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Correlation Formuia :

. ny X¥Y-Q x> n
ORI 5N Wor

Trend (m) Formula :

ot = XY = 1)
Trend =m= nZXz—(ZX)z

Intercept (b) Formula :

Forecast :
TD(X) = b + mX

Where ;

X = Week Number at each data point

Y = Deseasonalized Demand at each data Point
n = Number of Weeks

% = Sum of alt

Work Trend Demand Table:

(n {2 [3] (4] (5]

(61

(7]

(8]

(9



Exceptm{r |  SetParameter
Forecasting Table

Create Pr/ Exc
Analysis Groups

Create /Update
Pr/ Exc Calendar




Define Promotional Grouy

{Process 1.5)

Algorithm

In this process the user will enter the Promo/Exception Identification and Description.

D16 - Promotion Group Analysis

ps

(1] [2] [3]
L ANALYSIS GRGUP ID Analysis Group Description SKU
[ DIET Diet Beverages 001
| DIET Diet Baverages 010
DIET Diet Beverages 022
PEPSI Fepsi Reguiar & Diet 001
| PEPSI Pepsi Regular & Diet Qo2

{11 Analysis Group ID

The analysis group id.  This analysis group is user-d
SKU can belong to more than one Analysis Group

[2] Analysis Group Description

[3] SKU

efined, not necessarily related to product and size and one




Promo/Exception Calendar

{Process 1.3)

Algorithm

The other component of forecast is the "Promotion/Exceptions”, that will take in account marketing promation:
holidays, infrastructure programs or any event that can be identified and quantified as related to a significant
increase or decrease on demand. ' :

The Promotion/Exceptions should be entered in the Promo/Exception Calendar by location and SKU. If you
inform a range of year/week, the system will automatically calculate and add the exception increment or
decrement amaunt to the week related to the exception dates.

The impact of future promotions or exceptions will be predicted using the following methods:

. - the weighted average of like pramotion/exception demand history

- @ Volume/quantity above the expected demand for a normal week

- the percentage above the expected demand for a normal week

- the volume / quantity change impact from like promotion / exception history
- the percentage impact from like promotion / exception demand history

- absolute override of expected case volume (user production)

S R

This tabie datzils the information used by each method:

Historical Data Used , Adjustment Type
# Method Name NoneTNorma] Like None[Volume] Percent| Manual
Promo’s / Entry
Exceptions Required?
BT Priot Data Weighted Average - X X
B2 Increment Volume X X X
B3 Increment Percent X ' X
B4 Prior Data, Increment Volume X X X
B5 Prior Data, increment Percent X X
B8 Override Volume- X X X

Note that for methods 4 and 3, the volume and percent numbers will be generated from demand data, not
from user entries.




D5 - Exception Calendar Table:

1) [2] 3] [4} [5] (8] [7] [8] {8 10
LOCATION SKU | Year | Week | Week Exception | Exception Percent Volume Exception
From To id Description Increment Increment! | Increment
Amount Method
PEPSI 001 94 38 38 BATMAN Promoation 0.20 Percent
8atman Increment
(METHOD B3Y
PERS| 001 94 42 42 BTLINTRC Introduction 1,000 Volumrie
of Bottles 8 Increment
I (METHOD B2) QZ
SEGUI 001 94 43 43 BTLINTRO Introciuction Prior
of Bottles 8 Promo/Exce
(METHOD B4) (074 ption Data,
Valurme
Increment
ALLES 001 94 47 47 THKGVNG Thanksgiving Prior
(METHCD B1) Promo/Exce
ption Data
Weighted
Average
SEGUI 001 94 53 53 XMAS Christmas 23,000 Override
{METHOD 86} Valume
PEPSI 001 94 45 45 CLMBS Columbus Prior
(METHOD 81) Day Promo/Exce
ptian Data
Weighted
Average
SEGUI 01 84 10 10 NYEAR New Ysar's Prior
{METHOCD BS) Day Promo/Exce
ption Data
Percent
Increment

[1} Location
Location whera the Promotion / Exception will occur.

[2] SKU
Stock Keeping Unit

[31 Year
Year in which the promolexception will happen

4] Week From
Starting week in which the promolexception will happen

[51 Week To
Ending week in which the promo‘exception will happen

[6] Exception Identification
A code identifying the Promo/Exception

{7] Exception Description
Description of the Promo/Exception

[B]Percent Increment

The percentage increase ar decrease of demand that is excepted as a result of a promo/exception

[S1Voiume Increment / Amount

The volume increase or decrease of demand that is excepted as a result of a promo/exception

[10] incremental Promo/Exception Calculation Method



romo Fes
Method #1

romo Fes
Method #2

Y
romo Fcs
Method #3

romo Fcs
Method #4

romo Fecs
Method #5




Calculate Promo/Exceptions Demand

{Process 6)

Algorithm

In this process the system caiculates the Prom

0\Exception Demand Forecast, when Prior Promo/Exception Dat

method is specified. The Promo / Exception Calendar is-used to identify the duration of the promofexception

effact.



Promo / Exception
Forecast Method:

Prior Promo/ Exception
Data Weighted Avd.

Cross Reference
Pr!{ Exc Calendar

elect Excepti

S onal
Demand History

De-Seasonalize

Demand

|

Apply Weighted
Moving Average

|
®




Example Promo/Exception B1:

Work Promo/Exception Demand Forecast Tahle:

Year Week Exception Description Deseasonalized Actual
Demand

a1 34 Columbus.bay . .~ 750

92 34 Coiumbus Day - 890

83 34 Columbus Day - - . 1,300

Work Weighted Moving Average Promo/Exception Incremental Table:

Year Week Deseasonalized | Weight Weighted PromorException
Actual Demand Promo/Exception Volume Demand
Volume Demand for For the Week
the Week
g1 34 750 0.147 110
92 34 890 0.210 187
a3 34 1,300 0.300 3sg
94 34 [T2} 1 [T11= 1,405
0.857 687
[T1] {T2]

Calcuiate the moving average demand volume
Promo/exception week being forecasted.

Total Deseasonalized Forecast
= (Weighted Moving Average)

=1405

Week Seasonal Index = 0.82

Total Seasonalized Forecast
={Total Deseasonalized Forecast * Week Seasonal Index)

= (1,405 7 0.82) = 1,152

using 10 prior weeks with the same Promo\Exception Id as




Example Promo/Exception B2 :

D6 - Average Demand Table:

Location Year Week SKY Average Demand
Forecast
PEPSI 94 17 001 4,854

D7 - Trend Demand Table:

Location Year Week SKU . Trend Demand Forecast

Pepsi Plant 94 17 001 s : 1,624

DS - Exception Calendar Table:

Location | SKU [ Year | Week | Woek Exception Exception Percent Volume  |: Exception
From TO Id Description Increment | increment/ | Increment::
Amount  [i Method -7
Fepsi J 001 94 17 7 IntBoitles ‘ introduction of 1,000 Volume
Plant Bottles 8 OZ. Increment

D2 - Weekly Seasonal Tabie:

Lacation Year | Week Seasonal | Seasonal Index
Group

Pepsi } g4 17 Pepsio2 0.82

Plant

D9- Promo\Exception Demand Table:

Location Year Week SKU Promo\Exception
Demand Forecast
Pepsi Plant 94 17 Q01 1,000

Trend Demand = 1,624
Correlation Coefficient (CC)=0.50(CC <).75 - use Weighted Moving Average)

Weighted Moving Average Demand = 4 894
Deseasonalized Forecast

= (Weighted Moving Average Demand)

= (4,894 )

Week Seasonal Index = 0.82

Seasonalized Forecast
= {Deseasonalized Farecast * Week Seasonal Index)
= (4,894 * 0.82) = 4,013

Promo\Exception Demand
Increment Method = Volume Increment
Incrementat Volume = 1,000

Total Forecast
=(4,013 + 1,000) = 5,013




Promo / Exception
Forecast Method:
Volume Increment

Execute Standard ]
Forecast Method

Cross Reference 1
Pr/ Exc Calendar J

Update resuit table |
with % Increment ‘

|
®




Example Promao/Exception B3 :

D6 - Average Demand Table:

Location Year Week SKU Average Demand
Forecast
Pepsi Plant 94 17 001 4 894

D7 - Trend Demand Table:

{ Location Year | Week SKU

Trend Demand Forecast

| PEPSI 94 |17 001 - 1,624

D§ - Exception Caléndar Table:

Locatian SKU | Year | Week Week Exception Id Exception Percent Volume. - Exception
From To Description increment | Increment/ | Increment’:
Amount “Msthod i
Pepsi o 94 17 17 Batman Promotion 0.02 Fiincrement
J - Percentage -

D2 - Weekly Seasonal Table:

Location Year | Week Seasonal | Seasonal index
Group
PEPS] 94 17 Pepsi02 0.82

DS- Promol\Exception Demand Table:

Location Year Week SKU Fromol\Exception
Demand Forecast
PEPSI 94 17 001 101

Trend Demand = 1,624

Correlation Coefficient (CC)= 0.50 (CC <).75 - use Weighted Moving Average)

Weighted Moving Average Demand = 4,854

Promo\Exception Demand
Increment Method = Percent Increment
Percentage of Demand = 0.02

Total Deseasonalized Forecast
= ( Weighted Moving Average Demand) * {1 + Promo\Exception Demand)
=(4,894 *1.02)=4,992

Week Seasonal Index = 0.82

Total Seasonalized Foracast
= (Total Deseasonalized Forecast * Week Seasonal Index) = (4,992 * 0.82)

=4,093



Promo / Exception
Forecast Metfiod:
Prior Data, Vol Increment

@

Cross Reference
Prf Exc Calendar

Calculate Weighted
Moving Average for
that Promo Period

|

Select actual demand
History for time period

“Import Demand Histary
-Nermal for 10 weeks prior /
te last exception uccurance/

|

—
I De-Seasoanalize
-

Historical Demand

|

L De-Seasonalize
Historical DemandJ

Calculate Weighted
Moving AverageJ

Calculate Volume
Difference Act, vs. WMA

Import Recent
Demand Hlstory

Add equal Vol. increment
from last occurance to W.M
generated for recent weeks

l

(=)



Example Promo/Exception B4:

Work Promo/Exception Demand Forecast Table:

Year Week Exception Description Deseasonalized Actual
Demand

93 24 800

g3 25 810

93 26 820

a3 27 830

93 28 : 840

23 29 850

93 20 860

a3 3 870

93 32 o - 840

23 33 890

93 34 Columbus Day : 1,300

Work Weighted Moving Average Promo/Exception Incremental Table:

Year Week Deseasonalized | Waight Weighted Promo/Exception
Actual Demand Promo/Exception Volume Demand
Volume Demand for For the Week
the Week
83 24 800 0.012 10
93 25 810 0.017 14
83 ) 26 820 | 0.025 20
g3 27 830 0.035 29
83 28 840 0.050 42
g3 29 850 0.072 61
93 30 860 0.103 88
93 3t 870 0.147 128
23 K. 880 0.210 185
93 a3 890 0.200 267
93 34 [T2)/ [T1] = 870
0572 845
{T1] (712]

Calculate the moving average demand volume using 10 prior weeks from the last promo/exception week:
Subtract the Moving Average Forecast for the last Promo/Exception from Deseasonalized Actual Demand of the

last Promo\Exception. (1,300 - 870) = 430

4

Weighted Moving Average Demand = 4,894
Standard Actual Demand
Increment Method = Prior Promo/Exception Data Volume tncrement

Total Deseasonalized Forecast
= (Weighted Moving Average Demand) + (Volume Increment)
= (4,894 + 430) = 5,324

Week Seasonal Index = 0.82

Total Seasonalized Forecast

= (Total Deseasonalized Forecast * Week Seasonai Index)
= (5,324 0.82) = 4,365



Promo / Exception
Forecast Method:

Prior Data, @

|

Cross Reference
Pr/ Exc Calendar

Incremen

Calculate Weighted
Moving Average for
that Promo Period

l

mport Demand Histery
-Mormali far 10 weeks priar
to last excepntion occurance

i De-Seasonalize
l Historical Demand

|

Call actual demand
History for time period

Calcuiate
Differétice Act. vs. WMA

Import Recent
Demand History

Promo/Exception BS;

Work Promo/Exception Demand Forecast Table:

Historical Demand

De-Seasonalize 1

Caiculate Weighted
Moving Average

Add equal % increment from{
last occurance to W.M.A,
generated for recent weeks

&

Example

Year Week Exception Description Deseasonalized Actual
Demand

23 24 800

a3 25 810

43 28 820

g3 27 830

o3 28 840

g3 29 850

83 30 860

93 3 870

93 32 880 ’

g3 33 850

| 83 34 Coiumbus Day 1,300

Work Weighted Moving Average Promo/Exception incrementai Table:

Year Waek Deseasocnalized | Weight Weighted Premo/Exception
Actual Demand Promo/Exception Volume Demand
Volume Demand for For the Week
the Week
93 24 80 0.012 10
33 25 810 Q.017 14
93 26 820 0.025 20
93 27 830 0.035 29
93 28 840 0.050 42
93 24 850 0.072 61
a3 20 860 0.103 88
93 31 870 0.147 128
a3 32 880 0.210 185




93 33 890 0.300 | 267
53 32 ~[T2F{ [T1] = 870
0.972 845
L [T [T2]

Calculate the moving average demand volume using 10 prior weeks from the last promo/exception week:
Subtract the Moving Average Forecast for the last Promo/Exception from Deseasonalized Actual Demand of the

last Promo\Exception. {1,300 - 870) = 430
Calculate the incrementaf percentage for the Promo/Exception, 430 / 870 = 0.49

Weighted Moving Average Demand = 4,894
Standard Actual Demand
Increment Method = Prior Promo/Exception Data Percentage Increment

Total Deseasonalized Forecast
= (Weighted Moving Average Demand) * (1+ Percentage Increment)
= {4,894 " (1 + 0.49)) = 7,292

Week Seasonal Index = 0.82

Total Seasonalized Forecast
= (Totat Deseasonalized Forecast * Week Seasonal Index) = (7,292 * 0.82) = 5,980



Promo / Exception
Forecast Method:
Volume Override

Set Parameter
Table

Seiect Promo/
Exception I.D,

|

Provide data range
to input volume

®



Example Promo/Exception B6 ;

D5 - Exception Calendar Table:

Location SKU Year Week | Wee Exception Exception Percent Volume
From k Id Description increment | Increment/
| TO Amount
Pepsi Plant c01 94 17 20 Int8otties Introduction of 20,000 Override
L Bottles 8 OZ, Volume
D9- Promo\Exception Demand Table:
Lecation Year Wesak SKU Promo\Exception
Demand Forecast
I PEPSI |94 117 1 001 20,000

Total Seasonalized Forecast
= (Prcmo\Exception Demand)
= 20,000




Promo / Exception

Set Parameter
Forecast Method: L Table —_—
Veolume Override

|

Select Promo/
Exception 1.D.

|

Provide data range
to input volume




Adjust & Review Weekl

{Process 9)

Algorithm

In this process the user should be able to review the Forecast Com
forecasting weeks and adjust the Generated Forecast if necessary

Work Weekly Forecast Table :

y Forecast

ponents, the Forecast Error for previews

1] 2] 7 131 | 4 is] [5] 71 (8] {9] [10] (11 |p21)] @43 T4 ] s
Location |SKU[Year |Week| Actual |Seasonal Weighted] Trend | Promo / Total |Adjusted[Gen.| Gen. | Adj. | Adj.
Demand| Index | Moving | Demand Exception| Forecast | Forecast |[Error] (%) |Error| (%)
Average (TD) X Error Error
L Foracast Seasonal
Pepsi Plant| 001 94 | 01 2,776 0.80 |
Pepsi Plant 001 84 | 02 2,989 0.79 3,470 1,624 0 2,869 3,000 120 { 0.04 11 0.00
PepsiPlant{ 001[ 94 | 03 3,123 0.81 3,654 1,624 0 3,091 3,500 32 | 0.01 377 0.12
Pepsi Plant| 001 | 84 | 04 3,324 0.85 3,746 1,624 0 3,322 3,500 2 0.00 676{ 0.20)
Pepsi Plant{ 001] 94 | 05 3,895 0.69 3,811 1,624 0 3,536 4,000 | 452 | 0,11 § 0.00 |
Pepsi Plant| 00t | ¢4 | 08 4 850 0.83 4,055 1,624 0 3,922 5,000 728 | 0.18 350 0.08
Pepsi Plantf Q01 94 [ 07 5119 0.95 4,377 1,624 4] 4,357 5000 |762] 015 | (118} (0.02)
Pepsi Plant| 0011 84 | 08 5,281 0.29 4,689 1,624 0 4,802 5,500 {479 0.09 219 0.04]
PepsiPlant{ 01| 94 | 09 1.01 4,894 1,624 Q 5,107

[10] Total Forecast with Seasonal Component

[11] Adjusted Forecast

Forecast adjusted by the user

[12] Generated Error

Generated Error = absolute value (Actual Demand - Total Foracast X Seasonal)

(12} = {5} - [10]

[13] Percentage Generated Error

Percentage Generated Error = Generated Error / Actual Demand

(12} ={5] - [10]/ [5]

[14] Adjusted Error

Adjusted Error = absolute value ({

(12} = {5] - [10]

[15] Percentage Generated Error
Percentage Generated Errar = Adjusted Error / Actual Demand

[12]={8] - [11]/[5]

[16] Correlation Coefficient
Trend Corretation Coefficient for the week

Actual Demand - Adjusted Forecast)




Demand Generation

Demand Generation will determine the total estimated demand for all demand types. The total demand wilt be based on the foflowing
Calculation:

forecast for routine type demand
+ discounted forecast for order type demand
+ actual order h reqular gnd i d o 4
= total generated demand

Ferecasts in the current and next week will be neaded at 5 daily level. The fallewing two weeks will be needed only at a weekly level. In
order to accomplish this, a demand bucket structure will be used.

Demand Bucket Structure
A demand bucke! structure is generated based upon the following rules:

- daily buckets are created for the next two weeks
- weaekly buckets are created for the foflowing two weeks
- any days that are specified as non-selling days by the user are inciuded in the prior selling day daily bucket

- the weeks begin on the user-specified demand week start day

i the foliowing example, Saturdays and Sundays are specified as nofi-selling days. The demand week starts on Friday. This is typic:'ai.
hecausz what is expected to be soid during a given week (Monday - Friday) , will need to be available in the warehouse on the praceding
Friday.

Weak Bucket Demand Dates
Number Number Date Including Days Included

Wesk 1 1 1-Oct October 1-3  [Friday, Saturday and Sunday
2 4-Oct 4-Oct Monday
3 5-Oct 5-Oct Tuesday
4 6-Oct 6-Oct Wednesday
5 7-Oct 7-Cct Thursday

Week 2 6 8-Oct October 8- 10  |Friday, Saturday and Sunday
7 11-Oct 11-Qct Monday
8 12-Oct 12-Oct " Tuesday
g 13-Oct 13-Oct Wednesday
s, 14-Oct 14-Oct Thursday

Week 3 11 15-Oct October 15-21 |Friday - Thursday

Wesk 4 12 22-Cct October 22 -28  |Friday - Thursday




Another way of looking at this bucket structure would be the following:

L

Week First Secon Third Fourth
d )
Day]| F.SS | M T | W] R |FSS ] ™ T W R | Fi-Th | Fri-Th |
Dates| Oct 1-3| Oct-4 { Oct-5 | Oct.8 Oct-7 | Oct 8-10| Oct-11 | Oct-12 Oct-13 | Oct-14 [Oct 15-21 Oct 22-28
Bucket 1 2 3 4 5 G 7 8 9 10 1 12
Routine Qty
Order Qty

TotalQty




Mapping the Generated Forecasts into the Bucket Stru.cture

Routine Forecasts

The various forecastin
weekly forecasts wiil b

These weekly routine forecast num

[

g algorithms specified in this document will be used to create week]
€ generated for both routine and order based

factor table:

LOCATION FRI j SAT SUN MON TUES WED THURS
Alien 30% 0% 0% 10% 15% 20% 25%
Baker 20% 0% 0% 20% .20% 20% 20%
Ccoks 10% 0% 0% 10%) - 20% 30% 30%
Sarah 20% 0% 0% 20% 20% 20% 20%

y forecasts based on historical demand. Thes
demand at the SKU - warehouse level, -

bers will be split to daily numbers based on upon the split facter table., Here is an example of a split

These split factors will be used to create the numbers in the daily buckats for the current

weeK and the following week. For example, giver
the above splitter tabie and the following routine forecasts: :

VWarehouse| Product Weekly Routine Demand Forecast
Oct1-7 |Oct8—14 Oc:t15-21|0c122-28
ALLEN 1236 500 1000 1500 2000
BAKER 1238 1000
CO0OKS 1236 1500 1500 1500¢ 1500
SARAH 1236 2000 1800 2000 25C0
The demand buckets wouid be loaded with the following numbers:
Week First Second Third Fourth
Day! F.8,5 M T w R F.8,8 M T W R Fri-Th Fri-Th
Dates| Oct 1-3/ Oct-4 | Oct-5 | Oct-6 Oct-710ct 8-10| Oct-111 Oct-12 Oct-13 | Oct-14 | Oct 15-21] Oct 22-28
Bucket 1 2 3 4 5 8 7 8 g 10 11 12
ALLEN 150 50 75| 100] 125 300 100 15¢ 200 250 1500 2000
BAKER 200f 200{ 200/ 200 200 200 200 200 200 200 1000 1000
CO0QKS 180 150| 300[ 4s50( 450 180 150 300 450 450 1500 1500
| SARAH 400| 400 400! 400! 400 300 300 300 300 300 2000 2500

Note that whan weeks are not ioadad are

warehouse).

ntered, the preceding week's forecast is used for the current week (BAKER




Order Forecasts

Since we will be adding in "hard", actual orders to generate the demand, we

believed to be still "outstanding”. Typically, the ¢l

The first step is to map th
the following weekly order demand farecast,

oser the forecast is to the ey

e

onl

y want to include the part of the order forecast that is
ent date, the fawer orders do we presume to be outstandi

e demand into the demand bucket in the Same way as the mapping for the routine forecasts. For example, give

Warehouse | Praduct L Weekly Order Demand Forecast
[ Oct1-7 {Oct8-14[0ct15-21 Qct22 .28
SARAH ] 1236] 500} 500 1000 2000]
and the following order demand spiit factors, )
[LCCATION | FRI | _SAT | SUN | MON T TUES | WED | THURS
|Sarah | 20%] Q%] 0%  20% 20%|  20% 20%
the undiscaunted demand bucket table would be:
Weex| First 7/ Current J Second Third Fourth
Dayl FSST M | T | W | R [ FSs | ™ T w R Fri-Th | Fri-Th
Datesj Qct 1-3 f Oct-4 [ Oct-5| Oct-6 | Oct-7 | Oct 8-10|Oct-11} Oct-12 | Oct-13 Oct-1410ct 15-2110ct 22-28
Bucketl 1 12| 3 4 | 5 8 7 8 9 10 11 12
SARAH] 100{' 100| 100| 100| 100 100 100/ 100f 100 100[ 1000, 2000
However, we need to discount these amounts to leave us with only the orders that we still believe to be outstanding. To do this we naed a
table like tha toilowing:
Week First/ Current Second Third Fourth |
Day| F,8,3 | M T w R F.5,8 M T w R Fri-Th Fri-Th
Dates| Oct 1-3 | Cct-4 | Oct-5 |Oct—6 Oct-7/0ct 8-10{ Oct-11 | Oct12 Oct-13{ Oct-14 | Oct 15-21 [ Oct 22-28
Bucketf 1 [ 2 |73 [ 4 [ 5 8 7 8 9 10 11 12
Current Day:
Fri, Sat, Sun 0% 20%] 40%| 50% 70% 90% 100%| 100%| 100% 100% 100%
Meonday 0% 20%| 40% 60% 80% 90%] 100%| 100% 100% 100%
Tuesday 0% 20% 50% 70% 80% 80%1 100% 100% 100%
Wednesday 10% 6% 50% 70% 80% 90% 895% 100%
Thursday 10% 0% 40% 80% 80% 95% 100%
If the current day is Wednesday, October 6th, then the resulting demand table would be the following:
Week| First/ Current Second Third Pourth
Cay] F.3.,5 | M f T w R F.8.3 M T w R Fri-Th Fri-Th
Dates| Oct 1-3] Oct-4] Oct-5 | Oct-6 | Oct-7 | Oct 8-10 Oct-11] Oct-12 J Oct-13 | Oct-14 | Oct 15-21 | Oct 2228
Bucket| 1 2 | 3 4 5 6 7 8 9 10 11 12
SARAH] | v 10 30 50 70 80 20 950 2000




I the current day is Thursday,

L

October 7th, then the resulting demand table wouid be the following:

Week First/ Current Second Third Fourth
Dates| Oct 1-3| Oct-4 [ Oct-5] Oct-5 Oct-7 [ Oct 8-10TOct-11] Oct-12 Oct-13[Cct-14 ] Oct 15-21 | Oct 22-28
Bucket 1 2 3 4 5 6 7 8 9 10 1 12
SARAH 10 30 40 80 20 850 2000

Orders and Special Orders

The actual orders and special ordets for
warehcuse and have SKU's of type "Q"

bill of lading table may be the following:

a given warehause can b

for order or "S* for Special Orderon their detail lines represaent

e determine by looking at the bills-of.

Bill Number | From . To Status | Ship / Load Date Product | Quantity
00000111SARAH |RED Scheduled 08 - Qct -94 1236 50
0000012|SARAH |RED Scheduleq 07 -Oct-94 12386 40
000C013|COOKS |RED Scheduled 08 - Oct-94 1236 30
0000014[SARAH [RED Scheduled 09-Oct- 94 1236 20
0000015{SARAH RED Scheduled 14-0ct-94 1236 10
0000016]SARAH |RED Scheduied 19 - Det-94 1236 5

For generating demand, we are only concerne

bucket table we would get the foilowing table:

lading. Bills that are from a given
ordar demand. An example of this

d with the from location and the ship / load date. !f we map the demand for product into the

Week] First/ Current Second Third | Fourth
Dates| Oct 1-3 | Oct-4 [ Oct-5] Oct-6 ] Oct-7 | Oct 8-10{Oct-11{ Oct-12 [ Oct-13] Oct-14 Qct 15-21| Oct 22-28
Bucket| 1 2 3 4 8 7 8 9 10 11 12

ALLEN

BAKER

COOKS 30

SARAH 50 40 20 10 5




Demand Generation Summary

In order to generate totai demand we

need to add the routine forecast, 3 discounted order forecast and actual order demand.

In our
exampie:
Routine Forecast
Week] First/ Current Second | Third Fourth
Day] FSS | M T j w R F.8.8 M T w R j Fri-Th Fri-Th
Dates| Oct 1-3]| Oct-4| Oct5 | Oct-6 [ Oct-7 | Oct 8-10] Oct-17| Oct-12 | Gort3 Oct-14 | Oct 15-21{ Oct 22-28
Bucket! 1 2 3 | 415 6 7 8 g 10 | 1 12
ALLEN] 150 5C 78] 100] 125 300 100 150 200 250 1500 2000
BAKER 200| 200 200t 200( 200/ 200 200 200 200 200 1000 1000
COOKS 180 150 300{ 450/ 450 150 150 306 450 450 1500 1500
L SARAH 400 - 400 400] 400] 400 300 300 300 300 300 2000 2500
+ Discounted Order Forecast {October 6th example for SARAH only):
Week} First / Current Second Thira Fourth
Day| FSST M | T | W R | F53 I M T 7T T w R Fri-Th | Fr-Th
Dates| Oct 1-3[ Oct-4 | Oct-5 Oct-6 | Oct-7[Oct 8-10] Oct-11 | Oct-12 [Oct-13 [ Oct-14 | Oct 15-21 | Oct 22-28
Bucket| 1 2 | 3 475 6 | 7 1 8 I3 | 10 11 12
SARAH 0 10 30 S0 70 a0 a0 850 2000
+ Actual Orders
Week| First/ Current Second Third Fourth
Dates| Oct 1-3 Oct-4[Oct-5 Oct-6 Oct-7 [ Oct 8-10 Oct-11| Qct-12 | Oct-13 ] Oct-14 | Oct 15-21 Oct 22-28
Bucket] 1 2 3 4 5 8 7 | 8 [ 9 10 11 12
ALLEN
BAKER ) f
COOKS 30 ;
|sARAH 50 40l 20 / | 10 5
= Total Generated Demand R
Week| First Second Third Fourth
Day| F,5.5 | M | T | w [ R F.5,8 M | T | W R Fri-Th Fri-Th
Dates| Cct 1-3 Oct-4 ] Oct-5| Oct-6 | Oct-7 | Oct 8-10 Oct-11{ Cct-12 | Oct-13] Oct-14 | Oct 15-21] Oct 2228
Bucket| 1 2 | 3 4 5 6 7 8 | 9 10 11 12
ALLEN] 150 g0 75 100] 125 300 100 150 200 250 1500 . 2000
BAKER 200 200[ 200/ 200! 200 200 200 200 200 200 1000 1000
COOKsS 1501 150] 300| 450 450 180 150 300 450 450 1500 1500
SARAH 400! 400 400[ 450 450 380 350 370 380 400 2955 4500
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