Using ESRI Business Analyst for
planning project

By Matthew DeMeritt, ESRI Writer

Hershey, Pennsylvania, experienced a sudden and unexpected loss

of visitor and resident patronage in its downtown. In 2008, Hershey
Entertainment and Resorts, an entertainment and hospitality company
dedicated to preserving the legacy of Milton S. Hershey, hired a GIS
consulting firm to help attract consumers back to the area.

Retail trade area analysis is a necessary part of any civic develop-
ment plan. To find a target market and gain knowledge about local
consumers, geographic information must be carefully considered.
Because GIS software specializes in extracting and aggregating
geographic data, it is an ideal platform for conducting this analysis.
ESRI Business Analyst, which incorporates the Huff model (a tool
for formulating and evaluating geographic business decisions), was
instrumental to the process of successfully reenvisioning Hershey’s
downtown.

Location-Based Problem
The town of Hershey was originally designed by Milton S. Hershey
to serve the needs of chocolate factory employees and their families.
Built in the early 1900s, the original town included housing for factory
employees as well as schools, churches, recreational facilities, and a
trolley system. By the early 1930s, downtown Hershey had grown to
become the center of activity for Hershey residents, with a bank, the-
ater, department store, hotel, amusement park, and community center.
As the town grew and the number of visitors increased, Penn-
sylvania enhanced the local highway system to accommodate the
increase in traffic volume. However, enhanced highways had the un-
intended effect of directing commerce away from downtown Hershey,
enticing residents and visitors to shop in suburban shopping centers.

A New Vision

In 2005, Hershey Entertainment and Resorts drafted plans to revitalize
the downtown. The revitalization effort started with the restoration of a
prominent downtown building originally constructed in 1916 for print-
ing candy labels. The newly renovated building opened in the summer
of 2006 and is now home to two new restaurants on the ground floor,
with the Hershey Entertainment and Resorts corporate offices occupy-
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ing the two upper floors. Later, an interactive museum, the Hershey

Hershey kiss streetlights line
Chocolate Avenue.
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Story, was located adjacent to the renovated press building.

In 2008, Hershey Entertainment and Resorts contracted Delta De-
velopment Group, Inc., a community planning firm located in nearby
Mechanicsburg, Pennsylvania, to conduct the next phase of revitaliza-
tion. With design assistance from EDSA, a landscape architecture and
urban design firm from Baltimore, Maryland, Delta began a yearlong
process of creating a new vision for the downtown area.

In keeping with Milton Hershey’s original vision for downtown
Hershey, the revitalization plan was based on the needs of the com-
munity while reestablishing a balance between the downtown and the
surrounding resort, school, medical, and commercial areas. The goal
was to make downtown Hershey serve the community so residents and
visitors wouldn’t need to go elsewhere.

An Integrated Formula

As Delta assessed the ability of Hershey’s market area to support
revitalization, EDSA evaluated the downtown’s physical opportuni-
ties and constraints in preparation for creating conceptual designs.
The ultimate challenge facing the team was creating a design concept
with the right mix of appropriately sized uses clustered to capture the
opportunities presented by the local market. The first phase of analysis
would be to profile and measure the local market for real estate uses
such as retail, residential, office, and public spaces.

In running demographic reports for comparative analysis, the
most difficult task for Delta was determining the geographic trade area
for downtown Hershey that would be used as a basis for estimating the
amount of retail and restaurant space that could be supported. “The
big question we needed to answer was, ‘How far would people be

Many Hershey factory employees reside in neighborhoods like this located in the town of Hershey.
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A statue of town founders Milton and Catherine Hershey on the
campus of Milton Hershey School.

willing to drive to shop and dine in downtown Hershey?’” said Debbie
Tollett, senior associate at Delta Development Group. “To answer

that question, we used the original Huff gravity model in Business
Analyst.” The Huff model is an analytical tool that measures the prob-
ability that a consumer will drive to a proposed new development site
based on the distance they would have to travel to get there, the attrac-
tiveness of the development, and the area competition. It is assumed
that the probability that consumer will travel to the site increases as
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the size of the site increases and as the distance or travel time for the
consumer to the site decreases. [The Huff model was developed by
Dr. David Huff of the University of Texas and first published in 1963.
To learn more about the Huff model, see “Parameter Estimation in the
Huff Model” by David L. Huff in the October—December 2003 issue of
ArcUser magazine. ]

Once Delta established the geographic market area, it could
conduct a more detailed evaluation of consumer spending and identify
target retail tenants for further analysis. However, at this juncture, the
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The Huff model modified with Hershey-specific assumptions
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analysis had focused on general retail spending. With an estimate from
EDSA regarding the contiguous land area in the downtown that was
available for development, the Delta team approached the analysis

by assuming that this land could be developed into Hershey Square,

a town center with leasable retail space that could compete with sur-
rounding suburban retail centers.

Bringing the Formula to Life

Applying Hershey-specific assumptions to the Huff model gave a
clearer picture of the local market. Those assumptions and the Delta
team’s input for the model included the following five components:

1. The Huff model substituted ESRI’s census block group polygons as
the “consumers” and used the estimated total annual consumer spend-
ing for retail goods from Business Analyst’s demographic data as the
data field to be summarized for each block group in the model results.
2. EDSA provided a preliminary assumption of the number of square
feet that could physically be developed on the available contiguous
parcels identified for redevelopment in the downtown area. This esti-
mate represented the attractiveness factor, the potential Gross Leasable
Area (GLA) of Hershey Square in the formula shown to the left.
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3. ESRI’s shopping center data layer was used to identify and select
competitive retail centers: the 14 retail shopping centers located within
15 miles of Hershey, including a 246,000-square-foot outlet center
within a quarter mile of Chocolate Avenue. As with Hershey Square,
the GLA field was identified as the attractiveness factor for the com-
petitive centers in the above formula.

4. Business Analyst calculated the linear distance from each “con-
sumer” to the proposed location of Hershey Square, and to each of the
14 competitive retail centers. These calculations are represented on the
right side of the divisor in the formula.

5. Linear distance between consumers and shopping center locations
represents only one distance consideration in the Huff model formula.
The distance a consumer is willing to travel to shop is also influenced
by other considerations such as the type of goods sought. For instance,
consumers would be more likely to drive a longer distance to shop

for furniture than to shop for groceries. The Huff model provides a
distance decay constraint that can be entered in the model account

for this factor. The appropriate constraint is entered as an exponent
between 1 and 2. A smaller exponent represents shopping activities for
which consumers will travel farther, such as furniture purchases. Since
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the Hershey model is based on total retail spending and represents a
variety of types of retail goods, an exponent of 1.5 was used in the
model assumptions.

Results: Local Market Defined

Based on these inputs and calculations, the Huff model provided
spending probabilities by block group that allowed the Delta team to
identify a defensible trade area. This resulted in a conceptual design
and scale for downtown Hershey that was driven primarily by the local
market.

While the Huff model requires the user to have at least a con-
ceptual understanding of how the model works and how various input
components impact the model output, Business Analyst’s user-friendly
interface allowed the Delta team to access precise analytic capability
that would otherwise be outside the realm of its expertise. “Before
discovering the Huff model operations in Business Analyst, I tried to
do the equation on paper,” laughed Tollett. “All the variables that need
to be plugged into the formula ate way too much time. Performing the
operation in an integrated environment made all the difference in get-
ting the quick and accurate results we needed.”
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