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Abstract. Wheat flour was one alternative that became basic ingredient of food for the household sector and 

even large industrial enterprises to small business units. The increasing number of people also was followed 

by the increasing of per capita Indonesian consumption of wheat flour and if it wasn’t followed by the 

increasing in the number of production there would be shortage of wheat flour in the future.  
In the current condition, the needs of national wheat flour can be met by existing local producers and assisted 

with import. The number of plants was very low at Eastern Indonesia that was only one small plant that might 

not meet the demand of wheat flour for that region, while demand would increase from year by year. 

Therefore, if it wasn’t followed by building of new plant at Eastern Indonesia, the shortage of wheat flour will 

be met by supply from Western Indonesia or import.  

The model that was developed in this research used research approach by Y Hinojasa, et al (2000) and Fulya 

Altiparmak, et al (2007). The first model tried to meet the demand for consumer products in vary locations 

based on the criteria of the smallest total cost. The second model tried to determine the set of facilities that 

would be opened and made the distribution network design to meet the demand of consumers based on the 

smallest total cost. The result was the determination of the number and location of the new wheat flour plant 

based on the supply chain total cost minimization which included plant total cost, depot total cost, and 

transportation total cost. The calculation of transportation total cost used research approach which was 

developed by Archetti, et al (2006) and then determined the distribution route of wheat flour by using the split 

delivery vehicle routing problem. 

 

Keywords: wheat flour, plant location, supply chain total cost   

 

 

1. INTRODUCTION 
 

Wheat flour was one of the food commodities that 

currently became the basis not only for households, but also 

for a variety of business sectors ranging from large scale 

industry until small business units. The consumption of 

wheat flour were diverse and the increase in population 

also caused an increase in per capita consumption of wheat 

flour Indonesian society (Aptindo, 2009) 

Indonesia's population was projected to continue to 

increase by an average rate of population growth reaches 

1.49% per year (BPS, 2010). Based on the growth rate, the 

population of Indonesia until 2025 was predicted to reach 

273.2 million and for Eastern Indonesia is predicted to 

reach 38.4 million people. Eastern Indonesia covering 12 

provinces were spread across the island of Sulawesi (North 

Sulawesi, West Sulawesi, Central Sulawesi, Gorontalo, 

South East Sulawesi, and South Sulawesi), Nusa Tenggara 

Islands (Nusa Tenggara and East Nusa Tenggara Province), 

Maluku Islands (Maluku Province and North Maluku), and 
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Papua (Papua and West Papua). 

The increasing population was followed by the 

increasing of the national consumption of wheat flour. 

Increasing consumption of wheat flour per capita Indonesia 

reached 17 kilograms per person per year in 2009 and this 

number was predicted to increase to 25.52 kg in 2025. 

Increasing consumption should also was followed by 

increasing production, based on data Aptindo 2009, there 

were 13 local manufacturers of wheat flour in Indonesia 

that were spread in various areas with a total production 

capacity of 8 million tonnes per year. With the increasing 

prediction of demand compared to the awailable national 

production capacity, there might be a shortage of wheat 

flour for some years later, especially for Eastern Indonesia. 

In eastern Indonesia today there was only one small plant 

of wheat flour. 

Therefore, for Eastern Indonesia, if it was not 

followed by the addition of the number of producers in that 

region, then wheat flour demand for Eastern Indonesia 

wouldn’t be able to be met, and if it was relied on the 

supply from Java Island it would affect the cost of 

procurement and transportation was expensive and caused 

the inflated of sales price. 

This research would develope of models to meet the 

requirement of the national wheat flour for Eastern 

Indonesia in the future by determining the number and 

location of the new wheat flour plant at Eastern Indonesia 

and how the transportation route to fulfill the requirement 

which result the minimum total cost. 

 

 

2. METHODOLOGY 
 

Research methods associated with determining the 

number and location of plant was developed using three 

main models approach were Y Hinojasa, et al model (2000), 

Fulya Altiparmak, et al model (2007), and Archetti, et al 

model (2006). Y Hinojasa, et al model (2000) tried to meet 

the demand for consumer in vary locations based on the 

criteria of the smallest total cost and Fulya Altiparmak, et al 

model (2007) tried to determine the set of facilities that will 

be open and make the distribution network design to satisfy 

consumer demand based on the smallest total cost. 

A third research approach was determining the 

distribution of wheat flour from the plant to the depot 

which was located at Eastern Indonesia. Research approach 

to determine this distribution using the method of the split 

delivery vehicle routing problem was developed by 

Archetti, et al (2006). This method was searching for the 

minimum total transportation cost from the direct shipping 

cost and sharing shipping cost. The determination of the 

sharing route delivery from the wheat flour plant to the 

depot using matrix saving method. 

The development of the three models used in this 

study aims to determine the number and location of the new 

wheat flour plant by minimizing the total cost of the supply 

chain that includes the plant total cost, the depot total cost, 

and the transportation total cost. Each total cost was 

divided into cost elements in it. The plant total cost was the 

sum of the cost to operate the plant, production cost, and 

holding cost. While the depot total cost was the sum of the 

cost to operate the depot, the cost of throughput, holding 

cost, and shortage cost. 

Schematically, the stages of development of a 

mathematical model to determine the location of the new 

plant and flour as well as the determination of the 

distribution of the constraints and assumptions used in the 

model was shown in Figure 1 below. To find the solution, 

the approach used was a single cycle time (Tk). A single 

cycle time was the time cycle in which there were certain 

times (at the beginning or at the end) the cycle time of all 

entities/subsystems that exist within a value chain system 

would place an order or initiate production/ordering 

products at the same time. A single cycle policy was shown 

in Figure 2. 

 

Purpose Determination of Plant 

Model Development and 

Distribution Route

Determination of Limitations and 

Assumptions Model Development 

and Plant Location

Archeti, Et al (2006) Model

Model Development of 

Determination Number and Plant 

Location

Fulya Altiparmak, Et al (2007) 

Model

Determination of Decision 

Variable and Parameter

Determination of Performance 

Criteria:

Minimize Supply Chain Total Cost

Determination of Limitations 

Function

Y Hinojosa, et al (2000) Model

Amount and New Factory of 

Wheat Flour and Distribution 

Route

Figure 1: Model Development Stages  

 

t

Tkj Tkj

Horizon Planning

Unit Production (Plant)

Depot

Tk

Tkj Tkj

 

Figure 2: A Single Cycle Policy 
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2.1 Model Component 
 

2.1.1 Problem and Decision Variable 
 

The problem to be modeled in this study was the 

determination of the number and location of the new wheat 

flour plant at Eastern Indonesia. The determination of the 

inventory total cost using a calculation that occured in 

every aspect of the structural models of the production 

units and depots as well as the cost of transportation from 

the production unit to the depot.  

In the model of determining the new location of the 

wheat flour plant, the decision variables in each structural 

aspects were: 

a. At depot j: 
t
kjT  =  ordering cycle length depot j to plant k in 

period t (year) 
t
jR
 

=  maximum inventory at depot j in the ordering 

cycle in period t (kg) 
t
jSS
 

=  safety stock at depot j in period t (kg) 

 

b. At unit production (plant) k: 
t
kT

 
=  production cycle length at plant k in period t 

(year) 
t
okR  =  maximum inventory at plant k in period t (kg) 
t
kx  =  production size at the plant k in period t 

(kg/year) 

 

 
From the results of the decision variable depot and 

unit production then determined the transportation route 

can provide a minimum total cost of transportation. The 

decision variables in the calculation of the cost of transport 

were: 

a. Number of trip for distribute product from plant k to 

depot j 

b. Binary variable that decided whether a mode is used or 

not 

c. Binary variable that decided whether a mode of visiting 

more than one depot or not 

 

2.1.2 Performance Criteria 
 

Performance criteria used in this model was 

minimizing the total cost of the supply chain. The cost of 

the supply chain consisted of the sum of the total expected 

cost of the plant, the total expected cost of the depot, and 

the total expected cost of transportation. In the model 

developed, the performance criterion was expressed as a 

objective function. 

 

2.1.3 Limitation and Assumption 
 

Limitation for this research: 

1. Single cycle policy 
t
kT = t

kj
t
j Tn

 
2. Length of production cycle greater than length of 

production time 

pk
t
k mT

 
3. Number of multiples was an integer and greater equal to 

1 

1n t
j  and integer 

4. Each depot w visited only one mode of depot v 

5. The vehicles come in a depot would come out at the 

same time (flow conservation) 

6. The number of trips all the modes must be less than or 

equal to the number of depot which include at group 

delivery 
t
keβ minus one (subtours elimination) 

7. The number of delivered product using the vehicle b 

was not exceed its capacity 

8. Vehicle started and ended at the plant 

 

Assumption for this model: 

1. Wheat flour demand at each depot j was normal 

distribution and the request could only be serviced by 

the manufacturer. 

2. Demand at the plant was the sum of demand from depot 

which served by the plant. 

3. The market could be competitive so that the unserved 

demand at a depot would be lost (lost sales). 

4. Wheat flour at depot couldn’t be transferred to other 

depots (non transferable). 

5. What flour would flow from the production unit  

depot consumers. 

6. Wheat flour demand just flew from consumers  depot 

 production unit. 

7. The service level was determined by the results of 

calculations on the production units and depots. 

8. Lead time was smaller than order cycle time. 

9. Raw materials in the production units had been 

available at the start of production. 

10. Ordering cost was constant, shortage cost comparable 

with the number of unserved wheat flour demand and 

holding cost comparable with the number of stored 

wheat flour during storage time. 

11. Maintenance time in the plant was less than the length 

of the production cycle and the duration is 2 weeks 

(0.036 years). 

12. Production rate greater than demand rate. 

13. Machine efficiency for continuous production unit was 

90% 

632



Heryanto and Bahagia 

4 

 

3. MATHEMATICS 
 

In the development of a mathematical model through 

the determination of new wheat flour plant location, the 

costs in the logistics systems of wheat flour were grouped 

into 3 parts, plant total cost expected, depot total cost 

expected, and transportation total cost expected, where 

each expectation had each cost components. 

 

3.1 Mathematics Notation 
 

Index Notation 

j  = index for depot (j = 1, 2 … W) 

k  = index for wheat flour plan (k = 1, 2, … M) 

t = index for time (t = 1, 2, … T) 

 

Parameter Notation 

At plant k: 
t
kg  = operating cost at plan k in period t (IDR/year) 
t
kA

 
= setup cost at plant k in period t (IDR/kg production 

rate) 
t
pkA

 
= machine maintenance cost at plant k in period t 

(IDR/maintenance) 
t
kv

 
= production cost at plant k in period t (IDR/year) 

t
kp

 
= production cost per kg at plant k in period t 

(IDR/kg) 
t
kh

 
= holding cost at plant k in period t (IDR/year) 

t
kH  = holding cost per kg at plant k in period t (IDR/kg) 
t
pkm

 
= time production in one production cycle in period t 

(year) 
t
km  = time for machine maintenance at plant k in period t 

(year) 
t
kr  

= inventory position at plant k in the end of 

production cycle in period t (kg) 
t
kd  = demand at plant k in period t (kg/year) 
t
kjQ  = size to be sent by the plant k to depot j in first cycle 

(kg) 

kψ  = production rate at plant k (kg/year) 
t
keβ  = shipping group from plant k in period t 

t
keaf  = transportation cost from plant k in shipping group e 

(IDR/year) 
t
keapl = direct shipping cost from plant k in shipping group 

e (IDR/year) 
t
keapb = sharing shipping cost from plant k in shipping 

group e (IDR/year) 

fC  = fix cost trip (IDR/mode) 

dC  = shipping cost per km (IDR/km) 

kjJ  = distance from plant k to depot j (km) 

vwJ  = distance from depot v to depot w (km) 

bkeX = number of sharing shipping group e from plant k 

 = mode capacity (kg) 

 

 

At depot j: 
t
jo  = total operating cost at depot j in period t (IDR/year) 
t
jkA

 
= ordering cost at depot j to plant k in period t 

(IDR/order) 
t

jv   = throughput total cost at depot j in period t 

(IDR/year) 
t
jkp

 
= purchasing cost of wheat flour from depot j to plant 

k in period t (IDR/kg) 
t
jh
 

= total holding cost at depot j in period t (IDR/year) 
t
jH
 

= holding cost per kg at depot j in period t (IDR/kg) 
t
jd  = demand at depot j in period t (kg/year) 
t
jN  = number of shortage at depot j in period t (kg) 

t
kjL  = lead time from plant k to depot j in period t (year) 
t

jB  = shortage cost per kg at depot j in period t (IDR/kg) 
t
jb  = shortage total cost at depot j in period t (IDR/year) 
t

kjq
 

= ordering size from depot j to plant k in period t (kg) 
t
jr  = inventory position at depot j at the end of ordering 

cycle in period t (kg) 

 

3.1.1 Component Cost at Depot 
 

Component cost at depot could be grouped into 4 

sections were the total cost to operate depot j, throughput  

total cost at depot j, total holding cost at depot j, and 

shortage total cost at depot j. Operating cost at depot j 

during horizon planning was 
T

1t

T

1t
t
kj

W

1j

M

1k

t
jk

W

1j

t
j

T

1
Ao  (1) 

Ordering size: t
j

t
j

t
kj rRq

 (2)
 

Inventory maximum at depot j in period t was  

t
j

t
j

t
kj

t
kj

t
j SSd)L(TR

 (3)
 

Inventory position at the end of ordering cycle was 

t
j

t
j

t
kj

t
j SSdLr

 (4)
 

Subtitution from (2), (3), and (4) so: 

t
j

t
kj

t
kj dTq  

Throughput total cost was 

tr

kjx

t

jk

t

j qpv
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T

1t

M

1k

W

1j

t
j

C

1i

t
jk

T

1t

M

1k

W

1j

C

1i

t
j

T

1t

M

1k
t
kj

W

1j

t
j

t
kj

C

1i

t
jk

T

1t

M

1k

W

1j

C

1i

t
j

dpv

T

1
)dT(pv

 (5)

 

Inventory position at depot is shown in Figure 3.  

Total holding cost at depot j in period t was 

)N
2

dT
LdR(Hh t

j

t
j

t
kjt

kj
t
j

t
j

T

1t

T

1t

W

1j

M

1k

t
j

W

1j

M

1k

t
j

 (6) 

Shortage total cost at depot j in period t: 

T

1t

T

1t

W

1j
t

kj

t

j

t

j
W

1j

t

j
T

NB
b

 (7) 

 

3.1.2 Component Cost at Plant 
 

Component cost at plant could be grouped into 3 

section. They were total cost to operate plant k, total 

production cost at plant k, and total holding cost at plant k. 

Operating cost at plant k during one horizon planning 

(during period t or one year) was     
T

1t

T

1t

P

1k

t
pkk

t
k

M

1k

t
k A)ψ(Ag  (8) 

While: 
%90

d

ψ

T

1t

W

1j

t
j

k  

Total production cost was 

t
k

t
k

t
k xpv

 

T

1t

t
k

M

1k

t
k

T

1t

M

1k

t
k xpv

 (9) 

 Maximum inventory at plant k was 

T

1t

t
kj

W

1j

t
j

t
kj

T

1t

M

1k

W

1j

t
kj

t
j

T

1t k

t
k

M

1k

t
k

t
kok

y)SS(

y)T(d)
ψ

d
(1T(dR

(10)

 

 

Beginning inventory at plant k was 

T

1t

M

1k

W

1j

t
kj

t
kj

t
j

t
kj

T

1t

W

1j

t
j

T

1t

M

1k

W

1j

t
kj

t
kj

t
j

t
k

y)L(d

y)SS(y)T(dr

 (11) 

From (10) and (11), so production size at the plant k was 

t
k

t
ok

t
k rRx  

T

1t

M

1k

W

1j

t
kj

t
kj

t
j

T

1t k

t
k

M

1k

t
k

t
k

t
k y))L(d)

ψ

d
(1T(dx  

Inventory position at plant was shown in Figure 4. 

Total holding cost at plant k in period t: 

)y)SS()
ψ

d
1(dT

y)L(d

)T(d(
2

1
(Hh

t
kj

T

1t

W

1j

t
j

k

t
kt

k
t
k

T

1t

M

1k

W

1j

t
kj

t
kj

t
j

T

1t

W

1j

t
kj

t
j

T

1t

T

1t

M

1k

t
k

M

1k

t
k

 (12) 

From (1), (5), (6), (7), (8), (9), and (12) we can find the 

total cost from depot and plant. 

SSj

Order Arrive

 

Arrive

 

Order

Rj

Lkj Lkj

 

rj

 

Tkj

  

Tkj Tkj

 

qkj

 

 

  

Lkj
Order Arrive

   

qkj qkj qkj

rj rj rj

 

Figure 3: Inventory Position at Depot 
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Rok
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mpk
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xk

(Tk-mpk) dk

kψ
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Figure 4: Inventory Position at Plant 
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3.1.3 Transportation Cost 
 

Shipping cost at plant k in every ordering cycle plant k 

for shipping group 
t

keβ
 

consist of direct shipping cost and 

sharing shipping cost.  

t
ke

t
ke

t
ke apbaplaf

 (13)
 

Direct shipping cost was 

T

1t βj

t
ke

ke

1
apl ( t

kjq ) ( fC  + dC  2 kjJ ) (14) 

Sharing shipping cost was 

b
f

βwv
vwdbke

t
ke CJ2CXapb

ke

 (15)

 

3.2 Model Solution and Algorithm 

The steps to reach the solution as follows: 

1. Substitution limitation (1) with the total cost formula 

from depot and plant 

2. Derive the above equation to c t
kjT to find t

kjT  optimal 

for certain value t
jn , so: 

0
T

)TCTC(

t
kj

plantdep

 

)
ψ

d
1(dnH))d(H

)NBA(2

T

k

t
kt

k
t
j

T

1t

M

1k

t
k

t
j

T

1t

W

1j

M

1k

t
j

T

1t

T

1t

W

1j

t
j

t
j

W

1j

M

1k

t
jk

2t
kj

(16)

 

3. Because
t
kT

 
as same as length of horizon planning (T) so 

multiple value of ordering cycle was: 

t

kj

t

j
T

T
n

 (17)

 

4. 
t

jR  optimal obtainable with derive total cost formula 

from depot and plant to t
jR   

0
R

)TCTC(

t
j

plantdep

 

t
jjxr

jj dy)f(y(
T

1t

W

1j

M

1k
t
j

t
k

t
kj

t
j

t
kj

t
k

t
j

t
kj

BHTHT

)HH(T t

kjy
 (18)

 

  

 Before enter the stage of final solution, first necessary 

to determine the length of horizon planning where the 

length of the planning horizon will be the same as the 

length of the production cycle at plant. In research on 

determining the number and location of the new wheat 

flour plant there were 5 candidates for the location of the 

plant site and one was certain plant so that there would be a 

number of 

6

1x

x6 C solution. Of each solution generated 

will be known candidate plant which will be opened by 

inserting a binary decision variable (1 or 0). 

 In the calculation of all elements of the plant k cost 

serviced depot j also uses a binary decision variable (1 or 0), 

where if depot j serviced by plant k, it would be given 1 

binary variable, whereas if it was not serviced by plant k it 

would be given a value of 0. The next step was the input 

parameters required for the calculation and determination 

of the initial solution by following these steps: 

1. Initial solution 

For calculating t
kjT , t

jn , and t
jR found by iterative 

using sthe Hadley Within following way: 

a. Calculate the length of ordering cycle from depot j to 

plant k with formulation: 

t

j

t

j

t

jkt

kj
Hd

A2
T  

b. Calculate α with equation (18) 

c. Calculate the number of multiple cycle at depot j with 

equation (17) 

d. Calculate the number of maximum inventory at depot 

j with formulation: 

T

1t

W

1j

t
kj

t
kj

t
jα

t
kj

t
j

M

1k

t
kj

t
j

t
j )LTSzLdT(dR  

e. Calculate the number of shortage at each depot with 

formulation: 

)](zψz)[f(zLTSN ααα
t
kj

t
kj

t
j

t
j  

f. Calculate total cost depot with equation  

 

 The above solution was a solution to get the 

initial t
kjT value, so that the required iterations to find a 

solution that can provide a total minimum cost. 

2. Iteration reduction in t
kjT value 

a. Do a reduction in the value iteration as one unit, then 

back to the first phase of step b up to f 

b. If the new results of depot total cost were smaller than 

early, followed by repeating the reduction iteration 

step 2 point a 

c. If the new results of depot total cost was larger than 
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early, stop and try to increase t
kjT  until find the 

optimal value that give minimum depot total cost. 

3. Iteration increase in t
kjT value 

a. Do increase in the value iteration as one unit, then 

back to the first phase of step b up to f 

b. If the new results of depot total cost was smaller than 

early, followed by repeating the reduction iteration 

step 3 point a 

c. If the new results of depot total cost was larger than 

early, stop and find depot total cost. 

4. Calculate plant total cost 

5. Calculate transportation total cost 

6. Calculate total cost 

 

 The above steps were repeated until all possible 

solutions had been generated based on the number of 

combinations. Determination of the number and location of 

the plant based on the minimum total cost of the supply 

chain of all the possible solutions are generated. 

 

4. DISCUSSION 
 

Model tested using Delphi 2007 software to calculate 

the total cost of the supply chain. It was one plant location, 

5 candidate plant locations, and 12 certain depot location, 

there were 31 alternatives solutions to determine the 

optimal location of the new wheat flour plant. From the test 

results model, total time for iteration was 8 seconds for a 

total of 31 alternatives and demand to 2025, the results 

showed the alternative that gave the smallest total cost of 

the supply chain was 3 plant located in South Sulawesi, 

Maluku Province, and Province of Papua. 

Depot output given by the model for demand 

conditions in 2025 was shown in Table 1. Results depot 

output was the result of iterations that provide depot total 

cost of the smallest (optimal) for each depot location. The 

output of the plant was given by the model for demand 

conditions in 2025 was shown in Table 2. Locations plant 

in Maluku Province would meet the demand of 3 depots, 

South Sulawesi Province would meet the demand of 8 

depots, and only meets the demand of Papua Province 

depot in his own province. 

The output for the cost of transportation was provided 

by the model for demand conditions in 2025, all the 

requests from each depot filled with plant direct shipping 

and no sharing shipping. 

Model validation was done by comparing the 

development of the model with the current system 

conditions. In the present conditions, there was only one 

wheat flour plant in Eastern Indonesia with a production 

capacity of 750,000 tons per year. The plant would meet the 

demand of wheat flour at Eastern Indonesia and if there 

were shortage, it would be met from Western Indonesia. 

Sensitivity analysis was the analysis used to determine 

changes in the parameters and effects of changes in the 

coefficients of the continuous decision variables of the 

objective function after obtained optimal solution. 

Sensitivity analysis for the model developed in this study 

carried out on ordering cost and holding cost parameter 

with the increase and decrease respectively 10% of the 

initial conditions. Based on the calculation of the total cost 

of the supply chain with ordering cost and holding cost 

parameter change, it turned to increase and decrease costs 

by 10% provide significant solution changes in the number 

and location of the new wheat flour plant. 

 

5. CONCLUSION 
 
 Based on the results of the model testing and 

discussion it could be given some conclusions: 

a. The model developed was a model for determining the 

number and location of the new wheat flour plant and 

solved by using Delphi 2007 software, the model 

successfully determine the location of a new wheat 

flour plant in Eastern Indonesia. 

b. The development model found the minimum supply 

chain total cost, where the supply chain total cost was 

calculated by the sum of the depot total cost, the plant 

total cost, and the transportation total cost. 

c. There was one plant with certain location, 5 candidate 

plant locations, and 12 depot locations and would meet 

the demand for wheat flour at Eastern Indonesia until 

2025 to build two new wheat flour plants at Maluku 

Province with a production rate of 106,000 tonnes/year 

and Papua Province with production rate of 64,000 

tons/year in addition to existing plant that was in the 

province of South Sulawesi with the production rate of 

750,000 tonnes/year. 

d. The supply chain total cost resulting in the 

establishment of two new plants in the Maluku Province 

and Papua Province in addition to existing plant in the 

South Sulawesi Province was 8,088,855,266,523.43 

IDR/year, which includes the depot total cost 

4,635,747,144,720.79 IDR/year (57.3%), the plant total 

cost of 3,437,069,277,869.06 IDR/year (42.5%), and 

transportation total cost of 16,038,843,933.58 IDR/year 

(0.2%). 

e. Model was valid because it gave better results in the 

supply chain total cost generated by the difference 

compared to the current condition in which there was 

only one wheat flour plant in South Sulawesi with 

production rate reached only 750,000 tons/year. The 

difference between the supply chain total costs with the 

existing condition that the solution given by the model 

reach 4,045,269,392.00 IDR 
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Table 1: Depot Total Cost

Prov. Tk (year) nj Tkj (year) R (kg) N (kg/year)
Operating Cost 

(IDR/year)

Througput Cost 

(Rp/tahun)

Holding Cost 

(IDR/year)

Shortage Cost 

(IDR/year)
Total Cost (IDR/year)

West Nusa Tenggara 1 16 0.06114 12,616,605.64 3,959.13 134,117,437.98 690,947,919,890.00 928,289,996.95 1,061,977,987.69 693,072,305,312.62

East Nusa Tenggara 1 23 0.0426 9,550,348.29 2,255.01 255,585,207.15 904,483,670,008.71 1,298,052,494.07 1,152,696,565.07 907,190,004,275.00

North Sulawesi 1 11 0.08726 7,978,351.65 2,360.54 77,445,668.97 285,779,184,658.63 326,196,910.26 365,627,499.72 286,548,454,737.58

Central Sulawesi 1 14 0.07195 7,735,542.09 2,371.04 105,604,109.53 354,247,072,887.01 467,143,596.47 500,783,669.57 355,320,604,262.59

South Sulawesi 1 21 0.04677 17,637,154.12 4,138.91 154,467,117.47 1,084,549,031,287.94 930,684,010.67 1,278,651,500.79 1,086,912,833,916.87

South East Sulawesi 1 13 0.07887 6,763,894.58 2,031.74 96,904,870.71 292,551,939,431.11 419,414,616.97 393,770,413.73 293,462,029,332.51

Gorontalo 1 9 0.10709 3,789,149.38 1,453.45 69,009,576.67 129,697,295,641.88 217,804,742.46 200,604,132.29 130,184,714,093.30

West Sulawesi 1 9 0.11242 4,235,068.21 1,614.88 60,953,946.67 132,102,529,665.98 189,629,641.62 196,866,252.18 132,549,979,506.45

Maluku 1 12 0.08277 4,393,061.94 1,336.09 96,658,535.96 202,692,828,720.00 321,130,947.00 258,289,027.53 203,368,907,230.49

North Maluku 1 11 0.08974 3,174,899.08 933.25 89,144,114.58 131,995,588,160.00 225,720,655.43 166,388,268.89 132,476,841,198.90

Papua 1 15 0.06806 5,043,125.37 1,575.01 126,966,195.25 286,585,013,562.87 444,476,792.18 399,946,769.24 287,556,403,319.54

North Papua 1 11 0.08888 2,526,390.19 749.72 105,392,560.54 126,574,853,360.75 265,792,540.71 158,029,072.95 127,104,067,534.95

Tabel 2: Plant Total Cost 

 

f. Based on the result of the sensitivity analysis, the 

parameter changed by 10% the ordering cost and 

holding cost parameter up and down turned out to 

provide a change solutions in determining the number 

and location of the new wheat flour plant, thus it could 

be said that the model was sensitive to ordering cost and 

holding cost parameter. 

 

REFERENCES 
 

Altiparmak, Fulya,. Mitsuo Gen,. Lin Lin,. and Ismail 

Karaoglan. 2009: A Steady-State Genetic Algorithm for 

Multi-Product Supply Chain Network Design, 

Computers and Industrial Engginering, 56, 521–537. 

Anily, S. and Bramel, J., 1999: Vehicle Routing and the 

Supply Chain, 149-196 dalam Tayur, S. Geneshan, R. 

dan Magazine, M., Eds. Quantitative Models for Supply 

Chain Management. 885p, Kluwer Academic Publisher, 

USA. 

Archetti, C., Speranza, M.G. and Hertz, A. 2006: A Tabu 

Search Algorithm for the Split Delivery Vehicle Routing 

Problem. Transportation Science, 40(1), 64073. 

Bordin, L. Bruce G., Assad, A, and Ball, M. 1983: Routing 

and Scheduling of Vehicle and Crews. the State of the 

Art, Computers and Operations Research, 10. 211-263. 

 

Bowersox, D. J., Closs, D. J., dan Cooper, M. B., 2007: 

Supply Chain Logistics Management. McGraw-Hill, 

New York. 

Chopra, S. and Meindl, P., 2007: Supply Chain 

Management: Strategy, Planning, and Operation 3rd 

Edition. Pearson Prentice Hall, New Jersey. 

Eilon, S., Watson-Gandy, C. D. T., and Christofides, N. 

1971: Distribution Management, Mathematical 

Modelling and Practical Analysis. Griffin, London. 

Hinojasa, Y, J Puerto, F. R. Fernandez. 2000: A 

Multiperiod Two Echelon Multicommodity Capacitated 

Plant Location Problem, European Journal of 

Operational Research, 123, 271 – 291. 

Nur Bahagia, S. 2006: Sistem Inventori. Penerbit ITB, 

Bandung. 

Santoso, Amelia,. Senator Nur Bahagia,. and Dwiwahju 

Sasongko.  2007. Integrated Production Distribution 

Planning with Time Dependent Demand in Multi 

Echelon Supply Chain, Proceedings of the 2
nd

 

International Conference on Operations and Supply 

Chain Management, 1039-1046. 

Simchi-Levi, D., P. Kaminsky, dan E. Simchi-Levi. 2008: 

Designing and Managing Supply Chain: Concept and 

Case Studies. McGraw-Hill Companies Inc, Singapore. 

637




	APIEMS2014_Information.pdf
	Main Page
	APIEMS 2014 Information
	Detailed Program
	Author Index




