Using GIS tools to support decision making on location /Q
when a firm wants to add a new store
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Abstract

This paper deals with a network competitive localization problem in which a firm seeks to determine the location of a new facility. This new facility must compete with all the facilities operating in the market,
both belonging to the same firm and to the competing firms. It is assume that the new facility can be located at any point in a transport network and that customers’ preferences are proportional. In this context,
two frequently conflicting objectives are involved: maximization of the total market share captured by the firm and minimization of market share losses for its existing facilities due to being captured by the
new firm (cannibalization). We present a GIS tool that provides both a map representing the market share and a map showing the cannibalization effect, or a combination of these two maps. These maps
provide significant aid to the decision maker in the location problem. GIS tools allow incorporation of forbidden regions and other restrictions as well as visualization of the effects produced by the opening of
a new facility in the market and the trade-offs between the objectives.

The model:
Let N(V.E) be a weighted network with node set\/ = {vi }?_land edge set E, where each node The market
v has associated a weight w(v) and each edge e in E has associated a cost c(e). It is assumed
that N(V,E) represents a market where w(v) is the demand (or buying power) at node v and c(e)
represents the unitary transportation cost along the edge For points x, y in N(V,E), c(x,y) is
the cost of the minimum cost path joining x and y.

The problem:

There i1s a market where nine hypermarkets are
competing. Two stores belong to Firm A (green
triangles in the figure) and the rest (blue squares)
belong to Firm B.
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Then, following the Huff model, the market share captured by a facility with quality level a;
located at point at x; Is given by

Firm A seeks to locate a new store. To do this, both
the total market share and the cannibalization
produced over its existing facilities must been took
INto account.
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) The process:

The GIS information related to the market (demand, transportation network, existing facilities) was
converted in ASCII format. Then, this information was treated using a C-coded program to evaluate the
different objectives in the feasible region. The C-program results can be imported by ArcGIS to obtain
different maps where the different objectives are represented.
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makers a tool for comparing the suitability of the
different areas in the feasible region.

An additional ArcGIS-tool has been developed to
summarize this information for each point in the
feasible region.

Firm A’s total market share (TM): Capture obtained by Firm A considering both the
existing and the new hypermarkets.

New hypermarket market share: Capture obtained by the new store of Firm A
considering both the existing and the new hypermarkets.
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The location that maximizes this function (the red star) is in the capital of the island, in
a zone between facilities belonging to both firms A and B. The location that maximize this function (the red star) is again in the capital, but in this
case, It Is very close to a facility belonging to the same firm.

Cannibalization for a Weighted capture

Firm A's existing store

(457230.27, 3081260.09)

B Firm B's facilities Before (cap/m2): I 214709.44 (14.19) After (cap/m2): 43990.23

/\ Firm A's existing facilities

Transport network

Max. after (cap/m2): 84530.22 (4.2

B Firm B's facilities

Speed /A Firm A's existing facilities Capture of Firm A's fadilities:
- * i
A\ 120 Capture-0.5*Cannib. Before After Lost
o0 (BRI, Facility 1 (cap/m2): 167841.67 (16.91) -88556.66 (-8.92) 152.76
N\ 70 I 203682.3 - 225702.88 .
aclll cap/me ). o

" [ | 22570289 - 230697 24 46867.77 (9.01) 45736.64 (8.80) 2.41%
AV 40 [ ] 230697.25 - 2370537 PRl TS 0 0 0
Store 1's cannibalization [ ] 237053.71 - 245680.32
(Inhabitants) I 245680.33 - 261571.47 Capture of the new facility:
- 194 8 - 2848.18 Best location In this point {cap/m2): I 255247.66 (51.05) Maximum (cap/m2): I 261571.47 (52.31)

Y% Capture-0.5*Cannib.
vk  Firm A's total capture

|| 2848.19 -6225.21

| | 6225.22-14185.36
| | 14185.37-30829.3
I 30829.31-61705.02

Best locations:

Weighted Capture value for different cannibalition cost (CC: value (value/m2)):
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Cannibalization for an existing facility (belonging to firm A): It represents the Clicking on a point of the feasible region, some

. Weighted capture: It represents the score for a location when a cannibalization cost information concerned to that location, before and after the
loss of market share produced at the facility by the entry of the new store. Is applied. The cannibalization cost value, ¢, must be chosen by the firm managers to location of the new facility, is reported,.
aj reflect the firm’s perception of the loss of market for its existing facilities.
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that maximize the different objectives (the total market share, the new firm market
share, and the weighted capture) are also shown. A significant difference appears when
the cannibalization costs is considered.

This map represents the cannibalization suffered by the northern existing. A similar
map can be obtained for each firm A’s existing facility.
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