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Abstract
This paper illustrates how Geographic Information Systems can be used to expand a pet
food product into new market areas. A correlation analysis of pet feed in tons sold
against demographic variables helped to identify a customer profile. Determining pet
feed potential and estimated gross revenue was then estimated and analyzed spatially.
The customer profile was then compared to areas higher in gross revenue to determine
areas for Land O'Lakes Purina Feed, LLC to conduct further research to determine if
these locations would be suitable for market expansion.
Introduction
Land O'Lakes Purina Feed, LLC was
created by a merger between Land
O’Lakes and Purina Inc. in 2001. As a
result of this merger, Land O'Lakes
Purina Feed, LLC became the largest
feed manufacturer in North America.
The company manufactures and sells
animal feed for 26 different species.
The feed division is divided
between livestock and lifestyle feed
areas. Livestock feed produces and sells
feed for farm animals such as beef cows,
milk cows, and swine. The lifestyle area
produces and sells feed for pets, such as
dogs, cats, horses, and exotic animals.
The focus of this paper will be the
lifestyle sector of the feed division;
specifically dogs, cats, birds, and equine.
The pet food industry has grown
substantially and is expected to continue
growing. According to the American
Pet Products Manufacturers Association,
Inc. (APPMA) survey conducted in
2005/2006, it is estimated that 63% of
US households own a pet. This

percentage is up from the 1998 study
that APPMA conducted which estimated
56% of households owned a pet. Annual
sales figures for pets, supplies, and care
are estimated at $40.8 billion in 2007.
Sales figures have nearly doubled from
10 years ago when sales figures were
$21 billion. Of this $40.8 billion,
approximately 16 billion is spent
annually on pet food (APPMA, 2007).
Geographic Information Systems
(GIS) is increasingly becoming more
important in the business world because
it allows decision makers to leverage
their spatial data more efficiently, by
visually bringing together relationships
between customers, suppliers, and
competitors (Mennecke, 2007). Business
applications for GIS include: facilities
management, logistics, inventory
control, target marketing, market
analysis, and site location. This paper
will focus on market analysis and site
selection.
Background
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census tract level. There were 147
variables from the census that were
analyzed. These variables included
population, age, ethnicity, total
households, home ownership, income
levels, education levels, marital status,
and industry data. These variables were
purchased from Applied Geographic
Solutions (AGS) and are forecasted
through 2006. Since a customer profile
had not previously been created, it was
important to analyze a large amount of
variables in order to ensure that proper
consideration was given to each
potential variable.

The purpose of this project was to
research where Land O'Lakes Purina
Feed, LLC should expand their pet food
line in the California marketplace.
California is considered a highly
valuable market in the pet food industry.
According to the US Census, California
has over 12 million households. It is
estimated that pet ownership in
California is at the US average with an
estimated 63% of households owning at
least one pet (AVMA, 2002). With an
estimated 7.5 million pet owning
households, California is an extremely
important market in the pet food
business.
Although there are several
species of pets ranging from cats and
dogs to the more exotic animals such as
ferrets, this study will only focus on 4
species. These species are dogs, cats,
birds, and horses.
Other objectives were to find
established retail feed locations to
potentially approach about providing pet
food. This will be accomplished through
spatial analysis to determine the best
areas in which pet food will best thrive.

Figure 1. GStats extension.

Methods

Internal sales data were also
used. This data included existing
dealerships and their locations and the
tons that each location sold in 2006. The
data were then analyzed spatially, which
was needed in order to compute the
correlations against the demographic
variables to determine the customer
profile.
The next set of data that was
used was the internal horse database.
This database encompassed 3.5 million
registered horses. The data was gathered
from various horse associations and the
US Census of agriculture and was
gathered at the county level.

Software Requirements
ArcView 3.x and the ArcView 3.x
GStats extension (Figure 1), available
from www.esri.com, were used to create
the correlation matrix. The GStats
extension created a table with correlation
to each demographic variable. ArcGIS
was used for the remainder of the
analysis.
Data Collection
Several groups of data were used to
conduct the analysis. The first of which
were the demographic variables at the
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for further data manipulation. The
variables were then converted from
vector data to raster data. The tables
were then reclassified taking only the top
50% in each variable. The final step
consisted of raster calculations. The
raster calculation was used to identify
only those areas in which all of the
identified demographic occurred (Figure
2).

The final set of data were the
Dunn and Bradstreet list of feed dealers
in California. This list was gathered
using the Standard Industry
Classification Code (SIC). Those
companies in the database that identified
themselves as a feed company were
extracted from the master database.
Analysis
The first step of analysis was to analyze
existing sales. This was completed to
compare sales tons to demographic
variables. A ten-mile buffer was created
around existing dealerships; when
census tracts intersected the buffer, those
demographic variables were then
included in the study.
From here, the data was analyzed
to determine if a correlation existed
between the tons sold at a dealership and
the demographics composition within
the 10 mile buffer around that
dealership. This part of the analysis was
conducted in ArcView 3.x using the
GStats extension downloaded from the
ESRI website. This extension allows a
user to perform several statistical
analyses on point data; such as,
regression, correlation, sum, count,
mean, median, etc. For this analysis, the
extension was used to create a
correlation matrix. The correlations
variables found included:

Figure 2. Areas that match the customer profile.

The next step of the analysis was
to determine where the greatest density
of animal populations existed. Using the
AVMA U.S. Pet Ownership and
Demographics Sourcebook, pet
population estimates were created. The
AVMA conducts a pet ownership survey
every five years. From this survey they
are able to estimate pet ownership at the
state level and create formulas that
estimated pet ownership and pet
populations at a neighborhood level. To
estimate pet ownership and pet
population the national formulas
provided by the AVMA were used. Four
formulas were used based on

1. In a family household
2. Bachelors degree or higher
3. Household with 3+ persons
4. Homeowners between 35 and 54
5. Homes that were owner occupied
6. Income greater than 65,000
With these variables identified, the
customer profile became clearer. Each
of the aforementioned demographic
variables was imported into ArcGIS 9.2
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result of this formula was then summed
to yield a total feed potential for pets.
Horse feed potential was figured in a
separate field in the table.
Once the feed potential was
calculated, gross revenue was calculated
using the total feed potential. This was
done by multiplying the total feed
potential by the average cost per pound
that the feed could be sold for. This
process was calculated for pets and
horses separately.
After the gross revenue was
calculated, the spatial analyst was used
to reclassify the data. The data were
reclassified first for pets and then for
horses. Since the goal of the project was
to identify what areas would be the most
profitable for expansion, only the areas
with the top 25% in gross revenue were
used. This step resulted in the following
areas that had the higher gross revenue
in pet food (Figure 3) and for horse feed
(Figure 4).

households, size of households,
household income and home ownership.
The first formula calculated pet
population based on a percentage of total
households in an area. The other three
formulas calculated the number of pet
owning households. This was completed
by applying a percentage to household
size, household income, or home
ownership.
Once the number of pet owning
households was determined it was
multiplied by the average number of pets
per household to estimate the pet
population. Once the population was
determined for each species, an average
was taken of the four results to derive a
final estimate of pet population. This
was completed for the following species:
dogs, cats, and caged birds. Horse
inventory numbers were derived from
the horse inventory database.
The next step was to determine
an average feeding rate for each animal.
After conferring with several experts at
Land O’Lakes Purina Feed, LLC,
including John Mahoney, D.V.M.,
marketing specialists, James Flipp and
Ginny Sobcinski, and production
manager, Craig Peterson it was
determined that the way to estimate feed
potential was to multiply the pet
inventory by the average pounds
consumed by that species annually. That
result was then divided by 2000 to
convert the final result into potential
feed tons. The following formulas were
used to estimate feed potential for each
species.
Dog = (Inventory * 400)/2000
Cat = (Inventory * 60)/2000
Bird = (Inventory * 40)/2000
Horse = (Inventory * 1900)/2000

Figure 3. Areas with the top 25% pet food gross
revenue.

These formulas produced the total
potential in feed tons in California. The
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Raster calculations were used to
combine the areas with the greatest
potential of gross revenue with the
customer profile to identify the most
suitable areas for market expansion.

Secondly, the pet potential and
horse potential were each separately
aggregated with the customer profile.
The differences were primarily in
northern California (Figure 6 and 7).

Figure 4. Areas with top 25% horse feed gross
revenue.

Figure 6. Customer profile areas that are also
high in pet feed gross revenue.

Figure 7. Customer profile areas that are also
high in horse feed gross revenue.

Figure 5. Customer profile areas that are also
high in pet and horse feed gross revenue.
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After these areas were identified,
a list was generated of possible locations
to introduce the Land O'Lakes Purina pet
and horse brand feed. These locations
were chosen because of their proximity
to the areas of interest. The list of feed
dealers in southern California is the
same for both pets and horses (Table 1).
In Northern California the results differ

slightly. The list of potential places to
introduce horse feed (Table 2) is much
smaller than the potential location to
introduce pet feed (Table 3). There was
also a large area in Northern San
Bernardino County that appeared to be
an untapped/under-served market
(Figure 8). This is an area to focus on
for market expansion.

Table 1. Southern California List of potential dealers to sell horse and pet feed.

Table 2. Northern California list of potential dealers to sell horse and pet feed.
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Table 3. Northern California list of potential dealers to sell pet feed.

5. Lists of feed dealers in those
areas of interest
6. An untapped/undeserved market
in which a feed retail location
would be favorable
Conclusion
Site selection is usually conducted by
analyzing customer data. Land O’Lakes
Purina Feed does not collect customer
data; therefore, other methods were
employed for determining retail
expansion. This was conducted by
analyzing demographic variables of the
areas surrounding existing retail
locations in order to create a
demographic profile. This process,
along with calculating gross revenue
estimates, areas of interest were
identified for further research.
Hernandez and Bennison (2000) warned
that site location could not be solely
done by sitting in a cubicle. Therefore,
this research provided a more narrowed
focus on where to conduct additional
future research for retail expansion.

Figure 8. Potential untapped market in San
Bernardino County.

Results
The results of this study identified the
following:
1. A customer profile
2. Areas that have that particular
demographic makeup
3. Areas with high gross revenue in
both pet feed and horse feed
4. Areas with a highly favored
demographic composition in pet
and horse feed
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