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3。O process   

The system generates a monthly a1location  

and purchase planfbr sugar that satis瓜es  

battling planl requirements and yields the 

least totalcost．It determines how much of  

eachexistingpurchaseordertoallocatetothe  

bottlingplantS・Givennewo脆rs，thesystem  

also evaluates which ones to accept and 

determines the best delivery schedule for 

thesecontracts．   

SugarthatcannOtbestoredinthebottling  

plants may be stored in external 

WarehouseS・In these cases，the system  

determines which extemalwarehouses to  

useand gives a schedule ofdeliveries to  

andwithdrawals録omthesewarehouses．In  

addition，the’system allows the user to  

compare his own schedule to see how it 

COmPareSWiththesystem－generatedoutput  

in terms of costs and implementation 

SChedules．   

4。O Appro乱eh  

DelphiProgrammlnglanguage wasusedin  

designmg theuserinterfaceforthis system  

While AMPL／CPLEX was the modeling－  
SOIvingenvironmentusedindetermlnlngthe  

optimal allocation and purchase plan for 

Sugar On the basis ofminimum totalcost．  

Thesystemconsideredthe丘）llowlngrelevant  

COStinitsanalysIS：   

1．Purchasecostofsugar  

2・TranSPOrtationcost丘omsugarrefineries   

tosoftdrinkbottlingplant  

3．TranSpOrtation cost ftom／to extemal  

warehouses   

1。O Backgroumd  

Coca－ColaBottlers PhilipplneSIncorporated  

（CCBPI），formerly a subsidiary of San  

MiguelCorporation（SMC），is thelocal  

bottler of Coca－Cola productsin the  

PhilipplneS．CCBPIaccduntsfbrover70％  
ofthedomesticsoftdrinkmarket．   

A critical raw material to so氏drink  
manufacturinglS Sugar．CCBPIconsumes  

OVer250，000MTofsugarperyearValuedat  

P5Bi11ion（approximately＄131．6Million）．  

Currently，Sugarissuppliedtothe20bottling  

PlantSa1lo）erthecoun什ybasedonamanual  

COnSiderationofsourclngandavailabilityof  

SuPply．   

2．O Problem   

The勒卯rd〟ocαJわ〃α〃dP〟rC厄∫わ‡g伽Je∽  

働P即 was developed to assist the  
Purchasing Group of CCBPI detennine 

Which of existing sugar offtrs to select．  

Whileam往IOrfactor，0脆rprlCeisnotthe  
Onlybasisofthedecisiontopurchase・The  
Systemlooks atthe totalcost ofthe o脆r，  

taking into account transport costs to 

destination plantS aS Wellas timing of  

demandandinventory carrylng COStS．Non－  

COSt factors considered are availability of  

storage space and type of purchase order 

（PO）．Therearetwotypesofpurchaseorders，  

the ex－re茄nery and directdelivery purchase  

Orders．Ex－renneryPOsareordersthatare  

delivered to the contracted sugarre丘nery  
Whiledirectdeliveryordersareorderswhich  

are delivered directly to the asslgned  

SOftdrinkbottlingplant．  
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4・StoragecostatbottlingplantS，re茄neries  

andexternalwarehouseS  

5・・InventorycarrylngCOStforunusedsugar  

6．Fixedrentalcostofexternalwarehouses   

Thesystemdettrminestheoptimalplan，at  
the same time，enSureSthat：（1）a11bottling  

Plant requirements are met，（2）・desired  

inventorylevels are maintained，and（3）  

StOrageC叩aCitiesatsugarrefineries，bottling  

Plants，and externalwarehouses are not  

exceeded．   

5．OImplementムtion  

ThesystemwastumedoverinMay1998．   

Prior toits tumOVer，Parallelruns were  

COnductedtoquantifythepotentialsavingsof  

thesystem：Manuala1locationofsugarwas  

gathered and inputted to the system to 

COmputeforitstotalcost，andlatercompared  

tothetotalcostgeneratedbythe苧yStem・As  
a result，aneStimated P4．5Million savmgs  
WaS generated for the peribd August to  

December1997withthebulkofthesavlngS  

COmlngfiomtranSPOrtationcost．  

【1］MarCOCantu・A如teringDek？hi2．1996．  

【2］KenHenderson・DatabaseDevelqper’s  
G王ノJ（ね．1996．   

【3］RobertGar丘nkelandGeorgeNemhauser．  

血egerJ）ro伊α椚椚J〃g．1972．  

［4］Robert Fourer，David Gay，and Brian  

Kernighan・   AMPL：A 肋Lhling  
タrogrα椚椚∫〃g上α〃g〟αge．1993．  

【5］’Coca－Cola Bottlers PhilipplneS  
Incorporate¢・MbnualQ［SugarAllocation  
α〃dタ〟rC力α∫∫∫加g勘∫Je肌1998．   

CostItem   System  Manual  
generated  Plan   

PurchaseCost   1360．2   1360．2   0．0   

FTHCost   ¢0．6   65．l   4．5   

Storage   0．0   0．0   0．0   

HoldingCost   3l．0   31．0   0．0   

TotalCost   1451．9   1456．4   4．5   

On top ofthese savlngS，aSSistanCe tO the  

decisionmakeralsocom？Sfrombeingableto  

quickly spot and accept offtrs，takinginto  

account the pationwide allocation of these  

SuPPlies．   

CCBPI contin叫eS tO use the system  
Particularly in determ1nlng the sugaf  

ShipmentstoeachofitsbottlingplantS．   

‘．O Re鮎remces  
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