Trade Area Analysis and Site
Selection without Customer
Data: Part 1

Recommending a first store using spatial
analysis of potential sites

—by Fred L. Miller

Introduction

Problem

Janice Brown and Steven Bent plan to open a new home center in the Minneapolis-St. Paul area. The
center, called Living in the Green Lane,! will offer a variety of environmentally friendly building
products, home improvement products, and construction technologies. They have identified their
target market as "green consumers," some of whom are motivated by environmental concerns and
some of whom are seeking savings in energy costs resulting from green technologies (Schaefer
2007). As these customers generally have higher levels of income, education, and home value than
the general population in the United States (Kannan 2007), these factors have been chosen to
evaluate the market area and specific sites.

As Living in the Green Lane's business geographic information system (GIS) analyst, you are
working with Janice and Steven to complete the firm's business plan. This process is nearing
completion. The business model is clearly defined, the target customers identified, and their
distinctive characteristics profiled. In the environmental scanning process, you have identified
concentrations of target customers in the Twin Cities area as well as attractive potential locations
within it. You also examined Living in the Green Lane's competitive environment by exploring the
distribution of shopping centers and competitive home centers relative to the Minneapolis-St. Paul
transportation infrastructure.

You will now turn your attention to the final element in the business plan, the selection of a specific
location for the company's first store. Janice and Steven are seeking an existing, freestanding retail

1 The organizations and people in this SpatiaL.AB are fictional. Any resemblance to actual individuals or
organizations is coincidental.
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facility of 40,000 to 60,000 square feet. This is a relatively compact size for a home center, but
Janice and Steven believe that a smaller store size is consistent with their environmental vision and
would serve a smaller but more attractive market area.

Janice and Steven also require ample display and warehousing capabilities and substantial space for
parking and outdoor demonstrations. Specifically, they wish to have four or five parking spaces per
1,000 square feet of retail floor space. They plan to convert the facility to a green building with
green parking. This would illustrate the benefits of their business concept and create a
comparatively modest footprint for a retail site, improving opportunities for replicating the facility
in other neighborhoods. These criteria will guide your selection.

Your objective, then, is to recommend a site for the first store and design map documents that
support your conclusions and recommendations.

Location

Minneapolis-St. Paul core-based statistical area

Time to complete the lab

Four to six hours

Prerequisites
An understanding of the importance of trade area analysis and site selection in retail management

Access to Esri Business Analyst™ Desktop Premium 10

Data used in this lab

* Demographic and consumer spending data at various levels of geography
» Major highways and streets

= Business listings

= Shopping center listings
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Student activity

Your task in Trade Area Analysis and Site Selection without Customer Data: Part 1 and Part 2 is to
identify the most favorable location for the first store from a list of available properties supplied by
a commercial real estate agency. You must match these sites to the criteria established by Janice
and Steven and seek the site with the best location for serving targeted customers and competing
successfully. You will use the market area creation and reporting functions of business GIS software
to accomplish this task in six steps. The first three steps are covered in part 1 and the last three in
part 2:

1. Add the list of available properties to your project and geocode the locations to
display them on a map. You will then examine the attributes of each location and
identify the ones that meet Janice's and Steven's selection criteria.

2. Use customer prospecting and market area functions to compare the locations of
available properties with concentrations of attractive customers and analyze the
competitive environment of the area.

3. Create equal probability trade areas around competing home centers and create
Market Locator Reports for each available potential site to explore the competitive
environment of each.

4. Create drive-time polygon trade areas around each available property and create a
set of reports for each. You will select reports relevant to the enterprise's target
customer profile, as well as consumer expenditure and Tapestry™ Segmentation
lifestyle segmentation patterns in the market area of each qualified location.

5. Use the maps and reports you have created to select the site for the first store offering
the most attractive combination of proximity to targeted customers within a
favorable competitive environment.

6. Use GIS layout capabilities to design map documents for the business plan report that
will support your conclusions and recommendations.

At the conclusion of this lab, you may be required to submit written answers to the questions in this
exercise or prepare a written project that covers the site selection decision process in Trade Area
Analysis and Site Selection without Customer Data: Part 1 and Part 2.

Conventions used in the data

CBSA Core-based statistical area

CY Current-year data

FY Future-year projections, which are five years beyond the current year

HH Household
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Prepare your workspace

This lab uses the Business Analyst™ Desktop Premium 10 software to perform the analysis. To
prepare for it, you should confirm that this software is available on your workstation.

GEOCODE AVAILABLE PROPERTIES LOCATIONS

The process of site selection begins with geocoding the addresses of available qualified properties
and locating them on a map.

1 Ifyou have not already done so, copy the LITGL Minneapolis St Paul project folder to the
C:\My Output Data\Projects\ folder on your hard drive.

2 Click Start » Programs » ArcGIS » Business Analyst » BusinessAnalyst.mxd to run ArcMap, load
Business Analyst Extension, and then load Business Analyst Message Center.

3 Click LITGL Minneapolis St Paul under Recent Projects to select this project and load the default
map.

4  Click File and then Open. Navigate to C:\My Output Data\Projects\LITGL Minneapolis St
Paul\CustomData\ChapterFiles\Chapter4\LITGLFirstStore.mxd.

5  Click the map file to open it.

6 Click the List by Source button @ at the top of the table of contents.

In the Source view, the layers are organized by their source files and locations. Note that three of
the thematic layers are based on BGIncEdOwnExp.shp, a shapefile customized for this
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organization and the Twin Cities market area. The fourth, Median Home Value, is based on the
standard block group dataset. Turn layers on and off to familiarize yourself with the maps.
When you are done, turn off the Home Centers by Sales Volume and Shopping Centers layers.

7  Click the List by Drawing Order button E
original view.

at the top of the table of contents to return to the

The thematic maps you have created provide the backdrop for the trade area and site selection
analysis you will perform in this SpatiaLAB. A commercial real estate agent has provided you
with a list of available retail properties in Microsoft Excel format. To integrate them into the
project, you will geocode them and adjust their symbolization to reflect Janice's and Steven's
site preferences.

8 Click the drop-down arrow on the main toolbar and click Store Setup to initiate the Store Setup
wizard.

9 Inthe first window, select Create New Store layer and click Next. In the resultant window, select
Tabular data and click Next.

10 In the resultant window, select In a file on my computer and click Next.

11 Click the Open File icon and navigate to C:\My Output Data\Projects\LITGL Minneapolis St
Paul\CustomData\ChapterFiles\Chapter4\AvailableProperties.xIs.

12 Double-click this file to view its contents, select the StoreLayerS table, and click Add. Click Next.

Add Table For Store Layer Geocoding §|

i

Laok in: & AvailableProperties. xs v @ EE BN Bl
Database

toreLayerd

Name: [ Storlayerd
Show of type! |1 aples v

13 Click Next to view the Input Fields window. Review the settings and accept the default values
(Address, City, State, and ZIP) by clicking Next.

14 In the resultant window, accept the default Name and /D field settings by clicking Next.
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15 In the final window, enter Available Properties in the name field. Click Finish.

The software geocodes the store addresses in the table, displays them on the map, and adds a layer
to the table of contents that uses a single symbol to depict the stores.

SYMBOLIZE LOCATIONS BY SIZE

As some of the locations fall outside the ideal size range selected by Janice and Steven, you may
wish to symbolize them by size relative to that range. To do so, use the Symbolize tab of the Layer
Properties window.

1 Open the Layer Properties window for the Available Properties layer. Click the Symbology tab.
Select Quantities and then Graduated symbols in the Show field. Select Size(SqFt) in the Fields
Value field box and none in the Normalization box.

2 Click Classify, select 3 in the Classes drop-down box, and select Manual in the Method drop-down
box. Enter 39,000, 60,000, and 80,000 as break values. Click OK.

Classification Classification Statistics
Method: Maral b Count: 7
§ Minimum;: 35000.000000
Gerzezs Maimum: 0000.000000
Data Exclusion Sum; 408000,000000
Mean; 58285.714286
Exchsion ... | [ sempling.... | Median; 60000.000000
Standard Deviation: 14973,945854
Columns: 100 |3 [[Jshow std. Dev, [ show Mean
g g § Break Values
A = g 5 '39000,000000
§ § § 0000000000 ¢
=] 2 2 B50000.000000
151
104
0.5+
< *
0.0 T T T oK
35000.000000  46250.000000 57500.000000 68750.000000  80000.00000 _
[l snap breaks to data values 4 Elements in Class

3 Click the Template button and select Fire Red triangles as the symbol.
4 Set 25 to 15 as the Symbol size range.

5 Format the labels to display numbers with no decimals and with thousands separators. If
necessary, click Symbols and then Flip Symbols to move the largest symbol to the top of the
legend. If necessary, click Range, Reverse Sorting to display the highest values at the top of the
legend.

6 Select the Show class ranges using feature values option.
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The Symbology window should resemble the one below:

Layer Properties

Jains & Relates Time HTML Papup
General Source Selection Dizplay | Symbalogy | Fields Vigibility Fields Definition [ uery Labels
Shows

Features Draw quantities using symbol size to show relative values.
Categories Fields Classification
Quantities Walue: Size[SqFt] v Manual

Graduated calors

Gradusted sumbcks | M 2| hone b Elasses.

Proportional symbals
Charts Symbol Size from o

Multiple Attributes Template

Symbal | Range Label
A 76000.000000 - B0000.000C 75,000 - 80,000

A 42000000000 60000.000C  42000-  60.000

‘ A 38000000000 - 330000000  35.000- 39000

Show class ranges using festure values

1] ” Cancel H Apply

7 Click Ok.

The map and table of contents are displayed with these settings. Your map should resemble the
one below, though the thematic layer displayed might differ. The available sites are displayed in
three size classes. The middle class includes sites within the desired size range, while the upper
and lower classes include sites that fall below or exceed that range. These sites will not be
eliminated from further consideration, but their size variance will affect the final decision.

8 To preserve your work, save your map file as LITGLFirstStore2.mxd to C:\My Output
Data\Projects\LITGL Minneapolis St Paul\CustomData\ChapterFiles\Chapter4)\.

Question 1: How are these sites situated relative to major highways? Are there any sites above or
below Janice and Steven's desired range? (This does not eliminate them but will influence the final
decision.)

You will now use customer prospecting and trade area functions to broaden your understanding of
these sites.
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USE CUSTOMER PROSPECTING AND GRIDS TO COMPARE AVAILABLE SITES TO

CUSTOMER PROFILE CHARACTERISTICS

Customer prospecting analysis identifies the geographic units in a region that meet criteria
established by the user. You will use it to identify the most attractive block groups in the Twin
Cities area relative to the characteristics in the green customer profile. Recall that the
characteristics of this profile include above-average levels of income, education, homeownership,
and home value. Thus, concentrations of households with above-average values on all four of these
measures would be quite attractive to Janice and Steven. You will use Customer Prospecting Analysis
to identify block groups that match this profile.

1 Click the drop-down arrow in the toolbar and click Analysis.

2 Select Create New Analysis and click Next. Select Market Analysis and click Next.

3 Select Customer Prospecting and click Next.

4  Select Median Home Value by Block Group as the level of geography to prospect and click Next.
5 Select Use feature from a layer, select the Minneapolis St Paul CBSA layer, and click Next.

6 Change the entry method to Enter values manually and click Next.

The next window contains a box listing the attributes available in the layer. You will use this list
to designate the four criteria for selecting block groups. Confirm that the Match all criteria (AND)
option is selected at the top right of the dialog box.

7  Click the attribute CY Median HH Income in the CY Household Income category and click the Show
button in the Field Statistics window at the bottom right to calculate and display descriptive
statistics for this attribute.

Field Statiztics

Statistics for 2010 Median HH
Income:

haw: 236,229.00
Fin: 0.00

Mean: 73,266.03
Std. Dew.: 28.708.89

[ Show ]

The mean value in the graphic above is 73,266, though it might vary depending on the block
groups included in the current extent. Be sure you understand what this value represents. It is
the mean of the values for each block group, and those values are medians. Thus, it is not
accurate to say the mean household income is $73,266. Rather, this number is the mean of
median block group values. You wish to select block groups with values at or above that figure.
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Double-click the CY Median HH Income attribute and enter the value you just calculated into the
Floor box.

The Analysis Wizard window should look like this:

Analysis Wizard RIx

You can manualy adjust floor and ceiing values for each of the variables you selected below

You can use the Field Statistics on the right o examine each variable.

Do you want ta find targets that
2010 HHs w/lnc $35000-33988 | meet al the crteria o find

2010 HHs w/lnc $40000-44333 targets that match one ar more

of the variables?
2010 HHz w/lnc $45000-43333
2010 HHs w/lnc $50000-59993
2010 HHs w/lnc $60000-74333
2010 HHs w/lnc $75000-33333
2010 HHs w/lnc $100000-124333
2010 HHs w/lnc $125000-143333
2010 HHz w/inc $150000-133933
2010 HHs w/inc $200000-243993
2010 HHs w/lnc $250000-433339
2010 HHs w/Inc $500000+

@ Match al criteria [AND)
O Match any ciiteiia [OR)
) Custom Querny

Figld Statistics

Statistics for 2010 Median HH
Income:

Maw: 236,223.00

2010 Median HH Income: Floor. 73268 Ceiing o o
2010 Average HH Incame ¥ Mean: 732603
Search and Filer O Std. Dev.: 28,708,689
=
Onrcme D
[exmack [ Wewr> | [ Camel |

Repeat this procedure to select the attribute CY Median Value: Owner HU (median home value)
in the CY Home Value category, calculate its mean, and enter this value (191,727) as the Floor

criterion.

Repeat this for the attribute CY Pop 25+ by Educ: Bach Deg in the CY Pop 25+ by Educ Attainment
category (242). Repeat again for the attribute CY Owner Occupied HU in the 2009 Demographic

Overview category (416).

You may use the Filter field below the attribute list to find attributes more quickly. To do so, type part
of the attribute name, and the list of available attributes will shrink to display those that match the

filter.

The Analysis Wizard window should resemble the one below. When applied to the data layer, it

will select those block groups that meet all four of these criteria.

Analysis Wizard

*You can manualp adust floar and ceilng values for each of the varisbles pau selected below,
*You can use the Field Statistics an the right to examine each variatle

2010 Family Households

2010 Average Famil Size

2010 Per Capita Income:

200 Tokal Housing Units

2010 Owner Dccupied HU greater than 416

[2010 Renter Occupied HU

200 Wacant Housing Units
2000-2010 Popr &nnual Greth Bt
2000-2010 HHs: Arinual Grith Rt
2000-2010 Fams:Annual Grwth Rt
2000-2010 MHI: Anvwal Grath Rt
2000-2010 PCI: Annwal Grwth RE

B

Do you want ta find targets that
meet all the criteria or find
targets that match one or more
of the vaiisbles?

@ Match al criteria [4ND]

O Match ary criteria [OR]

© Custom Query

Field Statistics

Statistics for 2010 Owner Decupied
HU:

2010 Agaregate Income May: 3,766.00
Mir: 0,00
=) 2010 Age: 5 Vear Increments & | 000 e
Std Dev.: 340.14

ZDlE =

Search and Fiker

Fiter [] Watch Caze

[CcBank [ Mewtr | [ rCancel |

Click Next. Enter LITGL Customer Prospecting in the name box. Click Finish.

The software applies the selection criteria you designated; identifies the block groups that meet
all four criteria; creates a layer containing these features; adds it to the table of contents; and
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displays it on the map, which should resemble the one below. You may use this map to assess
the distribution of Available Properties relative to these concentrations of attractive customers

visually.

Question 2: How many available properties are located near concentrations of attractive customers?
Where are these sites?

USE GRID TRADE AREA FUNCTION

You also wish to compare the locations of these sites to home-related expenditures by household
across the study area. To do so, you will use the Grid Trade Area function.

1 Turn off the LITGL Customer Prospecting and Home Centers by Sales Volume layers. Right-click the
Available Properties layer and click Zoom to Layer to zoom the map to an extent that includes the
seven available sites.

2 Click the drop-down arrow in the toolbar and click Analysis. Select Create New Analysis and click
Next. Select Market Analysis and click Next. Select Find Hot Spots (Grids) and click Next. Select Use
Current Extent and click Next. Enter 2 miles as the grid size and distance and click Next.

3 Onthe Select Layer dialog box, select Standard Business Analyst Data. In the Symbolization field
box, select Shelter: Tot, which you will find in the Expenditures data about a quarter of the way
down the attribute list. Click Next.

4 In the resultant window, add four additional relevant attributes (CY Total Households, CY Owner
Occupied HUs, CY Median HH Income, and CY Med Value Owner HU) to the Selected variables list.

10
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The window should resemble this:

Analysis Wizard

You can include additional variables in the grid layer by maoving items from the list on the left
ta the lizt on the right.

Awailable variables: Selected varables:

2010 Owner HUMalue $175K-193 »~ {= 2010 Key Demographic [ndicators
200 Dwrer HU Adalue $200K-2435 2010 Total Households
2010 Owiner HU Aalue $250K-2995 2010 Owner Occupied HU
2010 Owner HU Adalue $300K-3995 = 2010 Income
2010 Owiner HU Aalue $400K-4332 2010 Median HH Income
2010 Owirer HUAfalue $500K.-7495 = 2010 Home Yalue
200 Dwrer HU AYalue $750K-3332 200 Median Yalue: Dwner HU
2010 viner HU Value $1000000+
2010 Average Value: DwnerHU

2015 Home Yalue

Census 2000 Key Demoaraphic Indic: ¥

Search and Filker Usze Saved Varable List:
Filter: [] Match Case |< hone > -
[ << Back ][ Mext »> ] [ Cancel

5 Click Next.

6 Enter Total Shelter Expenditures Grid in the Trade Area name box and click Finish.

In a process that might take several minutes, the software divides the current extent of the map
into a grid of cells with an area of four square miles (2 x 2-mile cells), aggregates home-related
expenditures for each cell, adds the grid to the table of contents, symbolizes each cell, and
produces a map similar to the one below. As the color scheme is ascending values of red, this is
also known as a heat map, with the hotter (darker red) cells representing higher levels of
expenditure. Use the heat map to visually assess the location of available properties to areas
with high levels of home-related expenditures.

You may need to change the color of the Available Properties symbol and move this layer to a
position above the grid layer to make this comparison. The map below includes these changes
and illustrates the appropriate configuration of the table of contents.
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7 You may view the values of individual cells in the grid by selecting the /dentify tool @ on the
Tools toolbar and clicking within the boundaries of the target cell. This allows you to view the
values of all the attributes you specified for each grid. Use this tool to view the attributes in the
vicinity of each store and compare them to the cells with the highest levels of home-related
expenditures (i.e., those with the darkest red color).

Identify from: [ <Top-mest layer>

= Total shelter Expenditures
H

Location: | 93°10'43.799"W 44°56'11.7"N

[| Field value
FID 73
Shape Patygon
|} AREA_ID 73
ROW_ID [3
COLUMKN_ID 7
A_COLUMNID H
|| #_arEs 1D He

2010 Median HH Income 65310
2010 Median valus: Owner HU 222516
2010 Owner Occupied HU 7493
2010 Tokal Housshalds 12074
[ Shelter:Tot 251693236
TA_DESC Grids(z Miles): Cell(f, 7)

| Identified 1 Feature
| 1 1 1 1 1

Question 3: How are the available properties situated relative to the hottest areas of the grid map?

K

8 When you are finished, close the /dentify window and click the Select Elements tool to turn

off the Identify tool. Turn off the Total Shelter Expenditures Grid layer.

CREATE THRESHOLD RING TRADE AREAS FOR AVAILABLE SITES

While the heat map approach displays the distribution of consumer attributes across the area of
interest, threshold rings display similar information for specific locations. You will use this function
to explore the distribution of expenditure data relative to the available properties. Threshold rings
display the geographic concentration of a designated attribute around a specific location.
Commonly designated attributes include market size measures such as households; population; or,
in this case, consumer expenditures. Thus, threshold rings can answer questions such as, How large
must a store's trade area be to include 50,000 households? 75,000 people? $20,000,000 in relevant
product purchases? Further, by creating multiple rings at various levels of these attributes, you can
assess the resultant concentration at several relevant thresholds. You will use it to assess the
concentration of total shelter expenditures around each of the available sites.

Based on their cost, revenue, and market share projections, Janice and Steven believe that the first
Living in the Green Lane store must serve a market with at least $75,000,000 to $125,000,000 in

total shelter expenditures. (While this category of expenditures is broader than Living in the Green
Lane's product lines, it does include them all and is a good indicator of overall consumer spending

12
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on shelter.) You will use these values to create threshold rings around available properties. You will
then examine these trade areas relative to each other and to competing home centers.

1 Confirm that the grid and customer prospecting layers are turned off. Open the Layer Properties
window of the Available Properties layer and, if necessary, change the color of its symbol to
bright red or orange, and then close the window.

2 Right-click this layer and click Zoom to Layer.

3 Click the drop-down arrow on the toolbar and click Trade Area. Select Create New Trade Areas
and click Next.

4 Select Threshold Areas and click Next.

5 Select Available Properties as the store layer and /D as the ID field.

6 Select the All Stores option and click Next.

7 In the resultant window, select Median Home Value by Block Group for Threshold layer and
Shelter: Tot as the field to aggregate and click Next.

8 Select the Use Standard Threshold Rings option and then click Next.

9 Inthe resultant window, select 2 as the number of rings you wish to create and enter 75,000,000
as the value for the inner ring and 125,000,000 as the value for the outer. The window should
resemble the one below. Click Next.

Trade Area Wizard @El

Howe many rings do you want o create? How do pou want to define the trade areas?

01 ®2 0O QMoe [ Darut

Enter a value for each ring

\
7500000 1250000

/
-

<< Back ” Mext > ] [ Cancel

10 Enter Total Shelter Expenditures Threshold Rings as the Trade Area name. Confirm that the Create
Reports option is not selected. Click Finish.

13
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In a process that might take several minutes, the software performs the necessary calculations;
creates the resultant threshold rings; adds them to the table of contents; and displays them on
the map, which should resemble the one below.

The major roadways may not be visible due to scale dependency. If that is the case, turn on the Major
Highways (Regional) layer in the Streets and Highways group layer in the table of contents. You should
also turn on the Shopping Centers and Home Centers by Sales Volume layers to match the map below.

11 Compare the rings of the available properties. The smaller the rings, the more compact the
concentration of home-related expenditures around the location. Compare the locations to
those of competing home centers and shopping centers as well. Shopping centers generally
attract retail traffic, while home centers are Living in the Green Lane's most direct competitors.

Question 4: Which locations have the most dispersed threshold rings? The most compact?
The Customer Prospecting, Grid, and Threshold Rings functions of the business GIS software allow
you to compare available sites to customer characteristics. The Threshold Rings approach also

provides useful competitive comparisons. To explore the competitive environment more fully, you
will create Huff Equal Probability Trade Areas around existing home centers.

Use HUFF EQUAL PROBABILITY TRADE AREAS AND LOCATOR REPORTS TO COMPARE

THE COMPETITIVE ENVIRONMENTS OF AVAILABLE SITES

Two trade area models—Equal Competition (Thiessen) polygons and Huff Equal Probability Trade
Areas—are particularly useful for exploring a company's competitive landscape. The Equal
Competition model creates polygons around each store. The boundaries of each polygon are
composed of points equidistant from that store and its nearest competitor. Thus, if linear distance
were the only decision factor for consumers, each store would attract the consumers within its

polygon.
The Huff Equal Probability Trade Areas approach is similar but allows users to include factors other

than linear distance in estimating the probability that consumers will shop at a given store. Janice
and Steven believe that store sales volume as measured in annual sales is as important as linear

14
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distance when consumers choose between competing home centers. For this reason, you will use
the Huff Equal Probability Trade Areas approach to create trade areas around selected competing
home centers based on both linear distance and sales. The result will be trade areas around each
store in which consumers are more likely to shop at that store than at competing stores. Boundaries
between polygons represent areas where consumers are equally likely to shop at either store;
hence, the name of this approach. You will select stores for the analysis based on sales volume and
proximity to available properties.

1 Right-click the Home Centers by Sales in 000's layer, click Selection, and then click Make This the
Only Selectable Layer. This allows you to select the specific home centers you wish to include in
the Huff analysis.

2 Onthe Tools toolbar, click the button for the Select Features tool Fe Press the SHIFT key and
then click and drag the cursor to form a rectangle around a large home center near one of the
available properties. The feature is highlighted to indicate its selected status. With the SHIFT key
pressed, repeat this process for another home center. Note that it is added to the selection while
the first one is also retained. (If you perform this task without the SHIFT key, the second
selection would replace the first.)

Repeat this process to select the home centers that you believe will pose the greatest
competitive challenge to the available properties you are evaluating. This should include large
home centers conveniently located on major roads. You should select about 15-20 home
centers. Your screen will resemble the one below, though your selection may vary.

In this layer, the labels for the Detailed Regional Highways layer are turned off. If these labels obscure
your screen, you may turn them off on the Labels tab of the Layer Properties window for this layer.

3 Click the drop-down arrow on the toolbar and click Trade Area.

4 Select Create New Trade Area and click Next.

15
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Select the Huff Equal Probability method and click Next.

Select Home Centers by Sales in 000's as the store layer and LOCNUM as the ID field.

Select the Selected Stores option and click Next.

In the resultant window, select the Enter parameters manually option and click the plus sign (+)
button to the right of the window to add a new parameter. Select SALES_VOL as the additional

variable and enter a coefficient of 1.5.

@) Use statistically calibrated parameters from previous
analysiz

() Enter parameters manually

Predictor Variables:

Select to manually enter the ‘ariable Cosfficient
attractiveness variables and their

distance coefficient. The Distancs 18
coefficient meazures the FSALES_ VL 14

perceived attractiveness of a store
ta patential consumers. This
aoption is for advanced statistical
users.

Trade Area Wizard El El

Haow da you want to define the attractiveness of each store?

[ << Back ” Mext »» ] [ Cancel

Fred L. Miller

The window should resemble the one above. Consider the entries for a moment. The coefficient
for distance is negative, indicating an inverse relationship with store attractiveness. That is, the

farther a store is from a consumer, the less attractive it is. The coefficient for SALES _VOL is
positive, indicating a direct relationship. The higher a store's sales volume, the more attractive

it is to consumers. The relative importance of these factors is expressed in the magnitude of the

values. You have set them as equal, but you could easily adjust the values should you deem
distance to be more important than sales volume, or vice versa. In addition, you could include

more factors with variable weights in the analysis. This analysis requires only the two you have

entered.

CALCULATE EXERCISE TRADE AREA BOUNDARIES

1

2 Enter Huff Equal Probability Trade Areas as the Trade Area name.

3 Confirm that the Create reports option is not selected.

Click Next.
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4  Click Finish. If you receive a warning message, click OK.

The software calculates the boundaries of the trade areas and displays them on a map
resembling the one below. Each polygon represents the customers most likely to shop at the
home center it surrounds based on the location of that facility and its sales volume. Notice that
the largest polygons are on the periphery of the study area, where no home centers are located.
These areas appear to present opportunities for new competitors. However, comparison of this
map with the grid and consumer profiling maps you created earlier indicates that this is not the
case.

If necessary, move the Available Properties layers to a position above the Huff Equal Probability
Trade Areas layer so they will be displayed over this layer. Examine the location of sites in the
Available Properties layer relative to this map. Generally, locations near the boundaries of trade
areas in the Equal Probability map or those between competitors in a single market area indicate
favorable opportunities, while those in the central regions of polygons near competitors
indicate highly competitive environments. Note that several available properties are favorably
located.
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While this map portrays the competitive environment visually, you wish to learn more about
the home centers competing with each available site as well as the shopping centers that attract
customers to their vicinity. You will design Business Locator Reports to do so.

PERFORM PROXIMITY ANALYSIS

1 Click the Select Elements button on the Tools toolbar to turn off the Select Features tool.

2 Click the drop-down arrow on the toolbar and click Analysis. In Analysis Wizard, select Create
New Analysis and then click Next. Select Site Analysis and then click Next. Select Proximity Analysis
(Locator Report) and then click Next.
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3 Inthe resultant window, select Available Properties as the store layer, ID as the ID field, and
Name as the name field. Select All Sites. Click Next.

4 In the resultant window, select Home Centers by Sales in 000's as the business points layer, select
the Limit report to closest option, enter 10 in the left box, and click Next.

5 In the resultant window, select Drive Time as the distance calculation method, confirm that the
remaining options are not selected, and then click Next.

6 Inthe resultant window, select the Portrait option and specify the attributes you wish to include
in the report by matching your entries to those in the window below. Click Next.

Analysis Wizard

— 2 Feport orientation:
o \‘;’rJ ‘ 5.68 r () Portrait
s——T0g ‘;t‘q‘/ (O Landscape
A3

B . Select the fields that you want to appear on the Locator

W L, e 5 Report. ‘fou can also change the text header that will
~E] — appear on the report.
Headers Fields
Mame COMAME v
Select your report page Ciy

orientation. Y'ou can select
different fields and modify the
coresponding header names. Employess MUMBEFR_EMP N

Sales SALES_WOL N

<< Back " Mext > ] [ Cancel

7 Inthe resultant window, enter Home Centers Locator Report as the Analysis name, select the
Create Reports option, and then click Next.

8 Enter Home Centers Locator Report in the Report name box and Competing Home Centers by Site
in the Report title box, select View Report, and then click Finish.

The business GIS software identifies the competitors within a 10-mile linear distance of each
available site and generates the report based on your settings. For each site, the report
identifies competitors within 10 miles and displays the number of employees, sales in
thousands of dollars, and direction and distance in drive time for each.
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The report should resemble the one below:

©esri

Competing Home Centers by Site

LOWE'S

WEST ST RAUL a

Name City Employees Sales Dir. Minutes
1
Garrison Bldg
MNENARDS OAKDALL a 45000 NE 1033
HOME DEPOT MINNEAPOLIS 140 AG000 NwW 105
SAFE HOMES MINNESOTA MINNEAPOLIS i 50 W na
HOME DEPOT STPAUL 15 40250 W 16
NENARDS WEST ST PAUL 150 2S00 Sk 552
NENARDS STRAUL 00 0000 W 038
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Review the drive-time numbers for competing home centers for each site. For reasons
discussed below, you will define Living in the Green Lane's potential market area with 3- and
6-minute drive-time polygons. If competing home centers have similar trade areas, those with
drive-time values of 10 minutes or less will overlap the trade area of the available site to some

extent.

Shopping centers also affect the competitive environment of each site by drawing retail traffic
to the area. Thus, you wish to determine how many shopping centers lie within the 6-minute
trade areas of each available site. You will design a Locator Report for this purpose as well.

9 Minimize the Locator Report window for later use. Repeat steps 1 to 8 above with these changes.
In step 4, designate Shopping Centers as the business points layer and change the distance from
10 miles to 6. In step 6, select the Portrait option and match your settings to those in the window
below:

Analysis Wizard

Select your report page
orientation. You can select
different fields and modify the

coresponding header names.

Report orientation

() Landscape

appear on the repart,
Headers

Select the fields that you want to appear on the Locator
Report, You can alzo change the text header that will

Fields

Mame MALLNAME e
City MALLCITY v
Stares TOTSTORES 4
Space GLA M
<< Back " MNest > ] [ Cancel

10 Instep 7, enter Shopping Centers Locator Report as the Analysis name, select Create Reports, and
then click Next. In step 8, enter Shopping Centers Locator Report in the Report name box and
Shopping Centers by Site in the Report title box, select the View Report box, and then click Finish.
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The resultant report should resemble the one below:

@ esri Shopping Centers by Site
Name City Stores Space Dir. Minutes

1

Garrison Bldg

Mchwary Markatpbsen S Paud 15 57106 W 451
Sun Ray Shoppng Centar =1 Pal 3 ET3as HE 464

Mickary Shoopeng Cinb 51 Paul 0 TR o 485

Signal 1ils Shoppng Center West 5t Paul FL 225000 af 652

Harkder Mall Rosovile 2] 4348 Ly BG5S

Tetal number of business points; 5

5

Hall Bidg
Signal Hils Shoppeng Contor Wast 51, Paud 2 225000 NE 033
Eagon Promenade Eagan 35 78510 W 2m

Mall of Amencn Haomngion 520 PR W T

o nemosr of business oot 2

Review the Locator Reports and the Huff Equal Probability Trade Areas layer you have created. In
the next chapter, you will use them to assess the competitive environment of each of the
available sites.

11 Minimize the Locator Report window for later use. Turn off the Huff Equal Probability Trade Areas
layer.

Question 5: How many competing home centers does each location have within a 10-minute drive
time of the site? How many shopping centers does each location have within a 6-minute drive time of
the site?

12 Save your map file.

This completes the tasks in this SpatiaLAB. Beginning with a simple Microsoft Excel table of
available locations, you have geocoded and mapped those locations, used trade area tools to learn
more about them, and generated Business Locator Reports to gain insight into their competitive
situation. In the Trade Area Analysis and Site Selection without Customer Data: Part 2 SpatiaLAB, you
will build on this analysis by integrating this information with data on specific trade areas to select
the best site and design map documents to support your decision.

Submit your work

Submit answers to the following questions:
Question 1: How are these sites situated relative to major highways? Are there any sites above or

below Janice and Steven's desired range? (This does not eliminate them but will influence the final
decision.)
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Question 2: How many available properties are located near concentrations of attractive customers?
Where are these sites?

Question 3: How are the available properties situated relative to the hottest areas of the grid map?
Question 4: Which locations have the most dispersed threshold rings? The most compact?
Question 5: How many competing home centers does each location have within a 10-minute drive

time of the site? How many shopping centers does each location have within a 6-minute drive time of
the site?

Credits

Data

Data displayed in screen captures of Business Analyst is courtesy of Esri; the US Census Bureau;
Infogroup; the Bureau of Labor Statistics; Applied Geographic Solutions, Inc.; Directory of Major
Malls, Inc.; GFK Mediamark Research & Intelligence, LLC (GfK MRI); and Market Planning Solutions,
Inc.
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Instructor resources

Contextual information

This SpatiaLAB is written for business students in an integrated business GIS course at the
undergraduate or graduate level. It may be used to replace the exercises in chapter 4 of Getting to
Know ESRI Business Analyst in labs with Business Analyst Desktop Premium 10 installed. The
emphasis is on using spatial analysis in the site selection process for a startup entrepreneurial firm
wishing to open its first retail location. Thus, this lab would also be used as a stand-alone exercise in
retailing or retail management courses or in conjunction with the Trade Area Analysis and Site
Selection without Customer Data: Part 2 SpatiaLAB for a more comprehensive site selection project.

This lab demonstrates how to geocode and map available sites for a retail location and how to
assess the relative attractiveness of those sites. The maps and reports in this lab also support the
final site selection decision, which is completed in the Trade Area Analysis and Site Selection without
Customer Data: Part 2 SpatiaLAB.

Upon completion of the lab, students may be required to submit answers to several questions based
on their observation of the maps and reports they have created. Alternatively, students may be

required to submit a project report covering both part 1 and part 2 of the Trade Area Analysis and
Site Selection without Customer Data project.

Analysis and visualization tools

Business Analyst Desktop Premium 10 and the LITGL Minneapolis St Paul project file are required to
complete this exercise.

Data information

All the data for this exercise is provided by Business Analyst Desktop software.

Data sources
Esri® Business Analyst data
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Answer key

Question 1: How are these sites situated relative to major highways? Are there any sites above or
below Janice and Steven's desired range? (This does not eliminate them but will influence the final
decision.)

All the sites are favorably located relative to major highways. Two of the sites are above the 60,000-
square-foot upper threshold of Janice and Steven's desired range, and one is below the 40,000-square-
foot lower threshold.

Question 2: How many available properties are located near concentrations of attractive customers?
Where are these sites?

No available site is located completely within the attractive areas identified by the Customer
Prospecting tool. However, four of them are immediately adjacent to such areas. These are located in
the southeast, northeast, northwest, and southwest corners of the market area. The two sites in the
center of the area and the one in the east are not near attractive areas identified by the Customer
Prospecting tool.

Question 3: How are the available properties situated relative to the hottest areas of the grid map?

They lie outside it, as the highest volume grids for the Shelter: Tot attribute are in the low central part
of the grid map. This raises the question of whether the level of sales in this category can sustain Living
in the Green Lane's first store. The Threshold Ring tool addresses this question.

Question 4: Which locations have the most dispersed threshold rings? The most compact?

The most dispersed locations are the two in the northeast and southeast, which display noticeably
different patterns of internal distribution between the two threshold rings. The most compact rings
are those of the location in the eastern part of the map, between the two just mentioned. The other
four are roughly equal in size and appear sufficiently compact to support a store.

Question 5: How many competing home centers does each location have within a 10-minute drive
time of the site? How many shopping centers does each location have within a 6-minute drive time of
the site?

Garrison has eight home centers within a 10-minute drive time and four shopping centers within a 6-
minute drive time.

Hall has six home centers within a 10-minute drive time and one shopping center within a 6-minute
drive time.

Reynolds has two home centers within a 10-minute drive time and no shopping centers within a 6-
minute drive time.

Steiers has six home centers within a 10-minute drive time and four shopping centers within a 6-
minute drive time.

Carter has five home centers within a 10-minute drive time and no shopping centers within a 6-minute
drive time.

Tucker has seven home centers within a 10-minute drive time and one shopping center within a 6-
minute drive time.
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Mayer has six home centers within a 10-minute drive time and one shopping center within a 6-minute
drive time.

Additional notes

1. While itis designed as a stand-alone exercise, this lab builds conceptually and logically on
the tasks performed in SpatiaLABs 1-3 in the Business Analyst series. The tasks performed
in these labs are those mentioned in the introduction. It is not necessary for students to
complete them to understand this lab, but they would develop a richer understanding of
those procedures if they do so.

2. Although this lab is integrated with the Trade Area Analysis and Site Selection without
Customer Data: Part 2 SpatiaLAB to create a complete project, it is not necessary for students
to complete that lab to work with this one. Should you wish to use this lab as a stand-alone
exercise, you should choose the reporting option of having students submit answers to the
lab's questions, as they will not have sufficient information to complete the full project
report.

3. The Store Setup process involves geocoding the real estate listings provided by an agency.
This is the first geocoding task in this SpatiaLAB series, so it is a good opportunity to
emphasize to students the value of this seemingly simple task. In this context, it allows them
to relate the location of these potential store sites to the environmental factors covered in
earlier labs. In later labs, they will geocode customer records to facilitate the processes of
spatial overlay, customer profile, segment targeting, and market expansion analyses.

4. Customer Prospecting and Grid Maps have functions similar to those of the Smart Map tool
students used in previous labs to identify concentrations of attractive customers. Each of
these tools may be customized to the marketing objectives and target markets of firms in
different industries or with different competitive strategies. Encourage students to explore
these tools by adjusting the attributes and threshold settings. This will help them appreciate
the power of these tools and their potential contribution to other class tasks or client
projects.

5. The Threshold Ring approach to market area definition is the first of two you will use in the
site selection process. It is based on consumer expenditure data, while the other approach is
based on drive times. Encourage students to consider the type of information each conveys
about the market areas.

6. This is the first use of the Huff Model in the Business Analyst SpatiaLAB series. Students will
use it again when they seek out retail expansion opportunities in the Minneapolis-St. Paul
area. In this application, students are instructed to use retail sales volume as a factor
weighted equally with distance in consumer store selection. Sales are assumed to be directly
related with choice, while distance is inversely related. Encourage students to question this
assumption, run the model with a different factor or different weights, and observe the
impact on the resultant map.

7. Instead of a project report consisting of answers to lab questions, you may wish to have
students complete a more comprehensive report covering both Trade Area Analysis and Site
Selection without Customer Data: Part 1 and Part 2. If so, you may wish to use the following
structure and guidelines for that report. Feel free to adjust this format to your preferences or
class requirements.
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Report format

Each of your reports should be about six to eight pages in length and should follow this format:

L. Introduction—A summary of the circumstances addressed by the research project
IL. Problem statement—A statement of the problem addressed by the project
II1. Data information—A statement of the sources and dates of all data used in the analysis

IV. Analytical methods—A description of the analytic procedures used and how they will help
solve the problem

V. Research results(the largest section of the project)—To include
A. Presentation of the results of the analysis
B. Exhibits such as the required maps, charts, and tables and any others you wish to

include to clarify your report

VI Conclusions and recommendations—Recommended response to the problem based on

the results of the analysis

Business GIS references

Business Analyst Resource Center.
http://resources.esri.com/businessAnalyst/

BusinessGeolnfo newsletter.
http://www.esri.com/industries/business/community/newsletter.html

Directions Magazine (Articles on business applications of GIS).
http://www.directionsmag.com/

Dramowicz, Ela. 2005. "Retail Trade Analysis Using the Huff Model." Directions Magazine. June 29.

Esri Business GIS site—Resources for business applications of GIS.
http://www.esri.com/industries/business/index.html

Esri. 2010. Esri Demographic Update Methodology: 2010-2015, an Esri white paper.
http://www.esri.com/library/whitepapers/pdfs/demographic-update-methodology-
2010.pdf

Esri. 2010. Esri Trend Analysis: 2010-2015, an Esri white paper.
http://www.esri.com/library/whitepapers/pdfs/trend-analysis-2010-2015.pdf

Esri. 2005. South Bend Small Business Development Center: Identifies the best sites—quickly and

accurately.
http://www.esri.com/library/casestudies/southbend.pdf

GISCafe newsletter—Electronic GIS newsletter (Business applications of GIS).
http://www.giscafe.com/

Huff, David. 1964. "Defining and Estimating a Trading Area." Journal of Marketing, July, 28(3): 34-
38.
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