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Location Analysis of Distribution Centers:
A Case study of Kinmen Kaoliang Liquor Inc.

Student: Ying-Hsuann Chen Advisors: Dr. Kuan-Cheng Huang

Department of Transportation Technology and Management
National Chiao Tung University

ABSTRACT

Kinmen Kaoliang Liquor Inc. (KKL), once a non-profitable government
agency, was corporatized in 1998. Give doubled tax obligation, cost reduction
and profit maximization have become its most crucial goals. Over 90% of the
liquor of KKL is sold in Taiwan area. There exist two major channels: branch
companies and sales agencies. KKL handles the logistics operation for the goods
sold by its branch companies. For the other channel, the sales agencies take care
of the whole logistics operations from the factory in Kinmen Island. Sales
agencies helps to simplify the operations, but at the same time KKL suffers from
several drawbacks, such as reduction of profits, inefficiency of transportation
operation and cultivating potential competitors. KKL has been retrieving the
amounts of sales from the agencies:and is planning to establish distribution
centers (DCs), in charge of logistics operation and trade transactions in Taiwan
area. These oncoming DCs=can be:the forerunner of the marketing company
KKL may invest for the next stage.

There were not many-domestic quantitative studies regarding the location
anaysis of DCs in the past, and this study aims to explore the significant factors
concerning KKL’s establishment-of DCs ‘in Taiwan area. The classical fixed
charge model is modified to take into consideration of the inbound and outbound
transportation costs associated with the DCs as well as the variable and fixed
components of the DC facility costs. This study collects and estimates the values
of the related parameters in the model. The results indicate that the total cost will
be 110,786,400 NT dollars per year if the three DCs are built up in Keelung City,
Changhua City and Kaohsiung City with the floor area of 5,000, 3,900 and
1,100 square meters respectively. After setting up the DCs, KKL can also
improve the service level due to the proximity to markets and increase the gross
profits of about 6.7 billions NT dollars per year.

Sensitivity analysis suggests that the changes in fixed cost and demand level
have more impacts than the unit cost difference between inbound and outbound
transportation of the DCs. Besides, according to the comparison between the
scenarios, the cost will increase about 50, 000, 000 NT dollars if merely one DC
Is set up. Besides, the location decision is not very sensitive to the locations of
the demands, which may change in the future. The results of the above analysis
offer decision makers various facets for considerations.

Keywords: Distribution Center, Location Analysis, Fixed Charge Model,
Offshore Island Transportation
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“té- LINGO #2357
MODEL.:

Idefine data;
DATA:
num_i=25;
num_j=30;
ENDDATA

ldefine sets;

SETS:
warehouse/1..num_i/:F,K\y,FC,SQ,TotallL;
demand/1..num_j/:D;
trans_path(warehouse,demand):C,x,VC,g,1s,t2,t3;
ENDSETS

limport data from excel file;

DATA:

F.K,D,C,9,t2,13,ts=@OLE( 'D:\document\ & F* iFyi\ehs = \ % =4 47\ R\ 2 P2 @ S 8 T b i ? ok
% % =4 7. XLS''Fi','Ki','Dj','Cij','gij', 1ij2','tij3" 'tijs?;

ENDDATA

IThe Objective function-->fixed cost + transportation cost;
MIN=TotalFixC+TotalVarC;

TotalFixC=@SUM (warehouse(i):FC(i));
TotalVarC=@SUM(trans_path(i,j):VC(i,j));

TotalSQ=@SUM (warehouse(i):SQ(i));
TotalVol=@SUM/(warehouse(i): Total L(i));
f_g=TotalFixC+@SUM(trans_path(i,j):g(i,j)*x(i,4));
t=TotalFixC+TotalVarC-f_g;

tlcost=t-tscost-t2cost-t3cost;
tscost=@SUM(trans_path(i,j):ts(i,j)*x(i,j));
t2cost=@SUM(trans_path(i,j):t2(i,j)*x(i,)));
t3cost=@SUM(trans_path(i,j):t3(i,j)*x(i,}));
@FOR(warehouse(i): TotalL(i)=(@SUM(trans_path(i,j):x(i,j))));
@FOR(warehouse(i):SQ(i)=(@SUM(trans_path(i,j):x(i,j)))*0.0005);
@FOR(warehouse(i):FC(i)=F(i)*y(i));
@FOR(trans_path(i,j):VC(i,j)=C(i,j)*x(i,}));

IST_1--> total transported volumes to j equals it's demand(Dj);
@FOR(demand(j):@SUM(trans_path(i,j):x(i,j))=D(j));

IST_2--> total transported volumes from plant yi less than its capacity;
@FOR(warehouse(i): @SUM(trans_path(i,j):x(i,j))<=y(i)*k(i));

IST_3-->yi is binary;
@FOR(warehouse(i): @BIN(y(i)));

IST_4-->1 transported volumes cannot be negative;
@FOR(trans_path(i,j):x(i,j)>=0);

END
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24| LA F | ] R | 44| 38| 38| 3.8 37| 41| 40| 42| 46| 41| 41| 40| 41| 40| 40| 42| 42| 42| 53| 53| 10.0] 9.9| 9.8/ 10.0| 9.4| 13.0| 159 17.2| 15.9| 17.1
25| B z® | | B % | 17.9/17.0/17.0{16.8| 16.9| 17.0| 16.8| 16.7|12.7| 16.5| 16.7| 16.7| 16.8| 12.7| 16.7| 16.6| 16.6| 16.5| 15.3| 15.3| 11.0 11.1| 11.1| 10.9| 11.3| 7.9 49| 37| 49| 36
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M43 B S A (Cij)licE 4

1123|4567 (8|9|10(11(12|13|14|15|16(17|18|19|20|21|22|23|24|25|26|27|28|29]30

slg|3(3|3|a|2|28|8|3|3|3|3|a|la|8|a|a|3|=3|2|28|8|a|a|a|3|3|3|Z

RIFIN|&|&|R|IS|IR|IB|E6|a|lR|c|3|R|B &S| 8| R || ST RS R
1| 228t 433 | 65 53/ 51| 52| 53] 54| 5.0/ 5.2| 55] 49| 5.0] 5.3| 5.3] 4.9] 5.2| 49| 4.9| 5.0 5.8| 5.8/10.2/10.1{10.0]10.2| 9.6/13.2/16.1/17.4/16.1|17.3
2 v #% | 6.0] 5.1 51| 49| 5.0] 5.0/ 4.7| 5.1| 4.4| 4.8 45| 53| 4.9| 49| 48| 4.4| 4.4| 4.4/ 51| 5.1| 9.8 9.7| 9.5 9.7| 9.2/12.8]15.6|16.9|15.6| 16.9
3 | mjpFE:| * LR | 7.7/ 73| 7.3| 7.6| 75| 7.9| 7.4| 7.6| 8.4| 7.5 7.7| 7.4/ 7.8| 7.5 7.7| 7.9 7.9| 8.0| 9.1| 9.1/13.5/13.4/13.3| 13.512.9| 16.5| 19.3| 20.7| 19.3| 20.6
4 | ¥eHEL | 58| 6.5/ 5.6/ 5.6 54| 55| 5.6] 54| 6.0 5.1 5.6/ 5.2| 5.8] 5.4| 5.6| 5.3| 5.2| 5.2| 5.1 4.9 4.9] 9.6| 9.5 9.4| 9.6] 9.0/12.6/15.5/16.8/15.5/16.8
5 |78 | P #%| 91| 82 8.2 80| 81| 82| 8.0 83| 7.8| 8.1 7.8/ 8.4| 8.0 8.2 7.9| 7.8/ 7.8/ 7.7| 6.5/ 6.5 9.6/ 9.5/ 9.4| 9.6| 9.0/12.6|15.5|16.8|15.5|16.7
6 | v &Rt |Epim4e| 9.0 82 82 80 81| 81| 80| 7.8 7.7/ 7.6| 7.8] 7.9 8.0] 7.7| 7.8] 7.7| 7.7| 7.7| 6.5] 6.5] 7.5 7.4| 7.2| 7.5 6.9/10.5/13.3/14.7/13.3|14.6
7| o9 | =25 |108] 9.9 9.9 9.7 9.9| 9.9] 9.8 9.6| 9.5| 9.4| 9.6{.9.6["9.7| 9.4} 9.6| 9.5/ 9.5| 9.4| 8.2| 8.2| 3.6/ 3.6/ 4.8| 3.6/ 4.2| 7.0/10.0{11.4/10.0| 11.3
8 | §5i &k | B k% [12.3]11.4]11.4/11.2|11.3/11.4{ 11.2/11.1{10.9|10.8}11.1]11.1}11.2{10.911:1/11.0|11.0/10.9] 9.7| 9.7 5.3] 5.2 5.8 5.3| 5.7| 6.4| 9.3[10.6| 9.3/10.6
9 i & %% |10.8| 9.8 9.8/ 9.6/ 9.8 9.8| 9.5| 9.5 9.4| 9.8| 9.5 9.5//9.6} 9.3|.9.5/29.5| 9.5| 9.3| 8.1| 8.1| 4.3| 4.2| 3.4| 41| 3.7| 44| 8.7| 3.7| 8.7/10.0
10 | = L B% | 75 Ji4F | 15.0(13.5/13.9|13.3|13.5|13.5| 13.7|13.7|13.1|{13:5|13:7|13.7|13.318.5(13:2|13.7(13.7|13.0|11.9{11.9| 7.1| 7.1| 7.9| 7.1] 7.8| 6.9] 9.9/19.6] 9.9/11.2
11| Z k2% | 2L = & |14.7|13.9/13.9(13.7(13.8|13.8| 13.7|13.5|13.4(13:3|13.5|13.6/13.7|13.4|13.5|13.4(13.4|13.4|12.2|12.2| 7.7| 7.7| 7.9] 7.7| 8.1| 6.4| 9.0/10.4| 9.0/10.3
12 | £ &84 | 3 22K |17.2/16.3|16.3|16.1]16.2|16.2| 16.1/16.0|15.8|15:8|16.0|16:0}16:4{15:816.0|15.9|15.9/15.8|14.6|14.6 10.3/ 10.4/ 10.4{ 10.2{ 10.6] 7.3{10.7{12.0{10.7{12.0
13| & % B% | i=4g 5% |17.3|16.4/16.4/16.2|16.4(16.4| 16.3|16.1/16.0|15.9}16.1|16.1|16.2|15.9|16.1{16.0|16.0(15.9|14.7|14.7| 10.5/ 10.5| 10.5| 10.4{ 10.7| 7.3| 5.5 6.8| 5.5| 6.8
14 F74 # [17.116.2|16.2|16.0/16.1|16.1| 16.0|15.8|15.7|15.6/15.9]15.9|16.0|15:7|15.9|15.8|15.8|15.7|14.5|14.5/10.2| 10.3/ 10.2| 10.1{ 10.5] 7.0| 7.7| 9.0] 7.7| 8.9
15| % z28% | ~ % 4% [17.9|117.1|17.1|16.9]17.0(17.0| 16.9|16.7|16.6|16.5|16.7|16.8|16.9|16.6|16.7|16.6|16.6(16.6|15.4|15.4| 11.1| 11.1| 11.1| 11.0{ 11.3| 7.9 5.0| 3.4| 5.0| 3.7
16 | B 4 2% | A& L » |18.4(17.5|17.5/17.3|17.5|17.5|17.4/17.2|17.1{17.0|17.2(17.2|17.3|17.1|17.2|17.1(17.1{17.0|15.9|15.9| 11.5| 11.5{12.3| 11.4| 11.8| 8.1| 6.1| 4.2| 6.1] 44
7| 4| o3 | MM MMM MM MIM[IM|[IM[IMIMIM|IM|IMIMIM[IM|[IM[MIM|IM[M|{M|M|[M|[M|[M[M
B | FER| 22 MMM MMM MM M[M|[IM[MIMIM|IM|[IMIMIM[IM|[IM[MIMIM|[M|{M|M|[|M|[M[M[M
19| AAHB+ | - ¥ % | 33374039 37 41 40] 42 4.6] 41| 41] 40/ 40 41| 39| 42| 42| 42| 53] 5.3/10.0] 9.9| 9.8/10.0] 9.4/13.0{15.9/17.2/15.9]17.1
20|77 | B 1% |11.0] 9.7] 9.7 9.5] 9.6] 9.7] 9.7] 9.7] 9.2] 9.5/ 9.7] 9.8 9.5 9.6| 9.4] 9.3 9.3] 9.2 8.0 8.0[10.2[10.1] 9.8[10.2] 9.6[13.1]15.9[17.3[15.9[17.2
21| 29 3 | & & % [10.1] 9.4| 94| 9.2| 9.3 9.3] 9.2| 9.0| 8.9 8.8| 9.0] 9.1| 9.2| 8.9| 9.0| 8.9| 8.9| 89| 7.7| 7.7| 3.5 3.4| 3.7| 3.4| 3.7| 6.4] 9.3/10.6| 9.3/10.6
22 | .57 - | M MMM/ MI M| MIM|IMI M| M[ M| MI M| M|IM|[MI M| M[IM|I M| M M|IM|IM|IM|[M|M|M | M
23| =@ | &= % |17.6(16.7/16.7|16.5/16.6/16.6| 16.5|16.3|16.2|16.1|16.3|16.4|16.5|16.2|16.3|16.2|16.2|16.2|15.0(15.0| 10.7| 10.7| 10.7| 10.6| 10.9| 7.5| 5.5| 6.9 5.5| 6.9
24| SA4% | pPE | 5.0l 4.3 44| 44| 43| 47| 45| 4.8 5.2| 46| 4.7 4.6| 4.6| 4.6| 4.5 4.8 4.8/ 4.8| 5.9 5.9/10.5/10.5/10.4|10.5|10.0{13.6| 16.4|17.7| 16.4| 17.7
25| 3z | -] B % |17.7/16.8/16.8/16.6|16.8/16.8| 16.7|16.5/12.5|16.3|16.5|16.5|16.6|12.5|16.5|16.4|16.4|16.3|15.2(15.2| 10.9/ 10.9| 10.9| 10.8| 11.1| 7.7| 4.8| 3.5| 4.8 3.4
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