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Retail geography is a field of study that is growing in significance and importance 

within the academic, business, economic, and governmental realms. This study’s main 

focus is on the changing retail environment with regards to business location and 

function within a small Midwestern city. The research focuses on Port Huron, Michigan 

because of the growth and shift of the retail community within the city over the past 

twenty years. The study specifically examines the changing influence and roles of Port 

Huron’s central business district and of Birchwood Mall a retail development opened on 

the urban area’s north end in 1990. The study uses the chi-squared, ANOVA, and cross 

tabulation statistical tests to analyze the changing geography of retail functions in the 

city. These statistics are used along with relative entropy equations to distinguish areas 

of high diversification, changing area functions, and common locations for multiple retail 

types.  
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INTRODUCTION 

 Retail location is a very important area of study within the city.  The location of 

businesses within an urban area is an important determinant of consumer satisfaction, 

business profitability, and city growth and prosperity.  Business accessibility is one 

important variable when considering consumer satisfaction.  The easier it is for 

consumers to get to a store, the more likely they are to patronize that store.  Business 

profitability is seen in relation to consumer satisfaction with the idea that the more 

satisfied customers a store has, the higher the sales.  If consumers are satisfied and 

businesses are profitable, the city will likely have a low business turnover rate. 

Port Huron, Michigan is the study area for the following research.  Over the past 

two decades the city has seen tremendous changes in its retail landscape.  Birchwood 

Mall, a regional mall of approximately 840,000 square feet, was built in Fort Gratiot 

Township just outside the northern edge of the city limits of Port Huron.  The 

construction of the mall in 1987 led to the selection of 1986 (just before opening) and 

2006 (20 years later) as research years for this study in attempt to gauge the spatial 

and temporal characteristics of local retail development.   

Since the mall was built many retailers previously located downtown have either 

relocated to another area of the city, or closed.  It is this change that makes Port Huron 

an interesting candidate for research.  This thesis will examine the greater Port Huron 

area as a whole, and also in sections.  The two areas that will be examined closely are 

the areas directly surrounding Birchwood Mall and the downtown area of Port Huron.  

This research will examine and analyze the location of businesses and clustering 

patterns in the Port Huron area, along with the changing functionality of business areas 
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within the region.  The purpose of this study is to measure the impact of a regional mall 

on the spatial layout and function of retail in the area.  This study takes into account 

retail location with the aim of simply obtaining local knowledge for city officials, 

consumers, and local businesses while identifying subtle changes within the retail 

environment that are not noticeable on a daily basis.  The research presented here aims 

to bring about new ideas and topics of discussion within retail geography and other 

related fields of investigation. 
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LITERATURE REVIEW 

 There are many areas of research within geography that are helpful in 

establishing the theoretical foundations within this study.  I have chosen the following 

categories to discuss background information, which will aid in the significance and 

understanding of this research: location analysis and theories, retail clustering and 

gravitation, and the changing retail environment.  The following sections highlight the 

people and advances that relate to the study of retail location within the context of the 

development of the city. 

Location Theory in Geography 

Business location is a wide field of study within geography that has been 

researched for many years.  Many of the underlying and important ideas and theories 

were developed beginning in the early 1900s.  Central place theory (CPT) forms a key 

foundation for urban-economic research.  CPT is, simply stated, a way to recognize the 

spatial structure of an area, when taking into account characteristics such as “location, 

size, frequency, economic activities, and the sizes, shapes, and spatial arrangements of 

their market areas” (Berry, 1988).   

Within his theory, Christaller (1966) developed the city-system that optimally 

supplies goods and services to an extended region (Berry, 1988).  The central places 

are linked together with greater centrality equaling higher order in the system (Young, 

1978). Lösch (1938) began his studies to define the roles of cities and their supply of 

multiple functions simultaneously (Berry, 1988).  He was able to take a homogenous 

plain and incorporate all principles in order to create a more realistic model that is 

comparable to what we see in society.  Lösch began his research starting from the 
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lowest order centers and working upward, the opposite emphasis of Christaller’s 

research (Berry 1987, 388, Eaton & Lipsey 1982). 

More recently, Eaton and Lipsey (1982) used CPT within economics with the 

objective to create a theory of central places from their maximized power distribution.  

Their research created a primitive model taking into account multipurpose shopping 

trips.  In theory this leads to areas that were originally assigned a central order based 

on a single product to be assigned a higher order based on multiple items that can be 

purchased during one trip. 

The concept of a “city hierarchy” was also set to explain the efficient arrangement 

of cities based on their availability and convenience of shopping goods (Berry, 1987, 

382).  Carol (1960) created his own simple hierarchy scale that includes seven tiers.  

This classification schema can be used to place Port Huron within one of the seven 

tiers.  Port Huron would most logically fit into this scheme as a 4th order city, which 

according to Carol’s (1960) scheme places the city as an American regional center and 

of high order for a city settlement. 

Another important topic is that of the internal structure of cities.  The link between 

the proposed research and internal structure leads to a more specific section of a city, 

the central business district (CBD).  The research done for this study has identified 

multiple sources on this topic; however, the most recent information only appears to be 

in text books used for the classroom.  The CBD is generally set in the center of a city 

and contains a large percentage of shops, offices, and public institutions while covering 

a small area of land (Rubenstein, 2002).  With this area being so small yet so popular, 

store sites and land are typically very expensive.   
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The most advantageous location to be in for businesses is the very center of all 

of the surrounding activity (Hartman, 1950; Berry, 1988).  This area can be seen where 

land value is negatively correlated to distance from the center.  Hartman (1950) studied 

CBDs within 40 US cities.  The layout of the CBD is individual to each city but without 

any geographical or man-made barriers would be circular (Hartman, 1950).  Bowden 

(1971) also studied the CBD with regards to city growth.  As cities grow, new strip malls 

and small shopping centers are built on the periphery, which creates competition to the 

CBD (Bowden, 1971).  This competition can pull consumers away from the original CBD 

into new rural shopping areas. Studies have been done that point out this trend and 

note that most services have moved out to suburban areas (Rubenstein 2002).   

CBDs generally contain many stores that offer multiple products or multiple 

services.  All of these stores serve a large amount of the areas’ consumer market.  It 

has yet to be found, however, that research has been done on the CBD within a smaller 

city and if there is a specific function related to it.  Harris (1943) studied the larger city 

with reference to its functions and has found that they are often multifunctional.  

However, there is a lack of research that takes into account the shifting function of the 

CBD over time, for example due to population growth and expansion.   

Location research has been used and studied from both an educational and 

business angle, with the question being, where will the store locate (Jones, 1993, 82)?  

This area of study is beneficial to companies who want to expand their current market 

coverage by opening new stores in a currently not covered territory, in an area that is 

already covered by an existing store, or companies that would like to acquire another 

company (Applebaum, 1966).   
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Jones and Simmons (1993) explored the value of location to individual 

businesses.  The study took into account the actual cost of certain locations along with 

the knowledge of consumer location.  Many other researchers have done studies on the 

analysis of retail growth and new locations such as Hotelling (1929) and Teitz (1968).  

Numerous studies have also been conducted on location modeling.  These models, 

such as the one proposed by Ghosh and Craig (1983), have for the most part used 

existing locations, along with consumer locations and area population, in order to 

identify optimal sites for new branches to open.  Other models include those conducted 

by Applebaum (1968) and spatial choice models studied by Huff (1963) and 

Lakshmanan and Hansen (1965) (Ghosh and Craig, 1983).    

Retail Clustering and Gravitation 

Clustering is a popular retail location strategy.  Stores are typically located in 

close proximity to other stores in a general area of town, even if it is not the CBD.  The 

clustering helps businesses by attracting more consumers, aids consumers with a larger 

variety of choices, and promotes city growth with general attraction to the area.   

Retail clustering has been studied from two perspectives and has been classified 

into two principal groups.  The first point of view is the idea that certain types of retail 

will cluster together in an area based on where the population is concentrated.  This 

type of clustering would be common with many different stores, all offering different 

products and aiming towards different customers.  The main advantage that any of them 

achieve from locating here is that this is where the majority of the region’s population 

does their daily shopping.  Two common research factors that businesses take into 

account when analyzing sites are road traffic and population density.   Eaton and Lipsey 
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have researched clustering from several perspectives including; an explanation of 

clustering dealing with duopolies (1975), the clustering of businesses that offer similar 

goods (1979), and the purpose of businesses clustering while offering different products 

(1982).   

 A second point of view relating to retail clustering comes from the perspective of 

consumer research.  Multiple models have been created to test consumer patterns, 

specifically, their ability and tendency to make either single purpose trips or multi 

purpose trips (Dallaert, 1998; Kahn, 1989; Kamakura, 1996; Kitamura, 1984; Mulligan, 

1987).  Research by Dellaert et al. (1998) was done to analyze changing consumer 

behavior when taking into account a multi-purpose, multi-stop trip.  Within their study 

researchers pointed out that multiple factors have lead to a decrease in shopping time 

allotted for the average family, such as an increase in dual-income families with 

increasing recreational activities, among others.  This decrease in time has lead for 

families to better allot their time and shop more efficiently and productively.  Models 

previously created by Kitamura (1984) and Arentze et al. (1993) were combined to 

create a model that would take into account both multi-purpose shopping and multi-stop 

shopping.  

 Retail competition is also very important when studying retail clustering patterns.  

Although all retailers don’t target the same market, all are competing for the general 

attention of consumers.  Miller, Reardon, and McCorkle (1999) use the terms inter-type 

competition and intra-type competition in a recent study analyzing retail and its’ affects 

on city structure.  They define inter-type competition as “competition between different 
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types of retailers selling similar merchandise.”  Intra-type competition is known as “the 

same type of retailers selling similar merchandise.”   

Gravitational theory within the field of geography was developed as a means of 

explaining the attraction of people to a place because of its stores.  The term ‘retail 

gravitation’ is defined as the calculated level of consumer attraction to a store based on 

its’ size and distance from the consumer (Business, 2006, 431).  Theoretically, 

attraction grows with decreasing distance.  Reilly, a professor at the University of Texas 

at Austin, developed a gravitational model and applied it to a human variable and the 

power associated with their purchases (Reilly, 1931).  Reilly’s model was based on the 

location of a city along with the amount of retail and general population.  Two cities were 

generally examined at the same time to determine the difference, or attraction of a 

consumer, to one or the other.  Reilly’s law of gravitation, states that “two cities attract 

retail trade from any intermediate city or town in the vicinity of the breaking point, 

approximately in direct proportion to the populations of the two cities and in inverse 

proportion to the square of the distances from these two cities to the intermediate town” 

(Duddy, 1931).   

When retail gravitation was studied by Bucklin (1967) he focused on the 

identification of other variables, besides shopping center square footage and distance 

that would weigh on consumers’ shopping area preference.  Bucklin’s conclusions lead 

to four categories that can explain intra-urban shopping patterns; distance, shopping 

plan, motivations, and demographics.  The effect of distance was measured using 

straight-line distance between a consumer’s residence and two different shopping 

centers.  The study found that as distance from the primary shopping center increased 
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as store patronage decreased, which also caused an increase in patronage to the 

secondary shopping center.  Shopping plan involves the motivation behind which 

shopping center to attend based on when the shopping will take place, how many stops 

need to be taken, and the mode of transport.  Motivation was examined based on 

previous satisfaction, price and advertising.  Demographics were studied and revealed 

that income was a major factor in patronage to each shopping center, the higher the 

income the more consumers visit one center over another. 

Huff (1963) studied the attraction of people to a store.  Within his studies he 

included all of the alternatives to a store that offered the needed product (Berry, 1988, 

173).  This, in turn, became a more accurate definition of a store’s market area.  I have 

yet to encounter a study that uses retail gravitation from a business standpoint.  For 

example, certain businesses are attracted to an area of town because they already 

contain other businesses that will draw in their exact consumer market.  On the other 

hand, businesses could be very opposed to locating in a given area of town because it 

has businesses that attract consumers that are the opposite of their primary target 

market. 

The Changing Retail Environment 

Over the past few decades many trends have been noticed and studied within 

the retail landscape.  Sparks (1986) studied the changing location, structure, and 

distribution patterns of grocery stores in the UK.  Within this research he came to the 

realization that stores have been increasing in square footage and range of products 

while decreasing in number.  As consumer demands have changed, and increased, 

over the past few decades’ new stores have developed to meet those requirements.  
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These changes have come with a price to retailers and have forced them to better 

understand their customers and improve their quality, service, and convenience (Birkin, 

Clarke & Clarke, 2002).  With the realization and understanding of the new consumer 

marketplace, mass merchandisers and shopping malls have evolved.  This has lead to 

a changed retail center, not only in appearance but also location.  Shopping centers and 

retail centers have been on the rise over the past half-century and by 1990 there were 

approximately 36,650 shopping centers in the United States.  These centers accounted 

for 4.2 billion square feet of gross leasable area (GLA) and $725 billion of sales (Goss, 

1993, 18).   

This area of research began to explore the actual trade area of a store and later 

evolved into the placement of planned shopping centers, which grew from both the 

business point of view and the financial point of view (Applebaum, 1965). Businesses 

saw the advanced opportunity to be located in an area where a large amount of 

customers will shop.  Planned shopping centers are also seen as viable financial 

opportunities in the same way, the higher the attraction of customers to an area, the 

more frequently they will visit a store with a higher probability of spending more money.  

Shopping goods are found in the primary CBD of cities where there is maximum 

accessibility by both automobile and foot traffic from places of work.  They are also 

placed in major retail centers where large-scale parking is available, typically at suitable 

transportation breaks (Casparis, 1969, 129). 

 Retail location has also been studied from the perspective of area population.  

The characteristics of an areas population can be taken into account in two ways; 

through changing attitudes and beliefs and the spatial location of populations.  Marston 
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(2001) has studied the change in retail strategies and how they influence and respond 

to cultural changes.   

Populations are also highly researched based on their spatial distribution.  Many 

stores make locational decisions based on the spatial distribution of their target markets 

(Rogers, 1965).  Jones and Simmons (1990) have researched and outlined several 

characteristics of population that are important to location researchers and businesses.  

These characteristics, collectively known as demographics, are listed as income, age 

and household composition, and lifestyle.  Retailers are also able to modify their target 

markets by extending them or modifying their levels of influence, through advertising, 

price decreases/increases, or extension of the current product line (Jones, 1990, 59). 

 The function of malls within a society, along with what they mean to the retail 

environment and how they perform are topics of high interest in the recent retail field.  

Shopping centers and outlets have also emerged as the “results of innovations 

in….transportation and communication” (Mertes, 1949).  Hannigan (1998) and Wrigley 

and Lowe (2002) have both studied the attraction of consumers to regional malls, being 

their easy access, large availability of parking, and a seemingly orderly experience.  

Along with those reasons is the large availability and access to other retailers.  This 

attraction to malls and regional shopping centers is the underlying theme of the 

proposed study, although this study examines businesses based on a mall instead of 

consumers.  All of the attributes associated with consumer attraction to these areas are 

what drives those people away from downtown.  

Some previous research has addressed the topic of this thesis fairly directly.  

Schapker (1956) studied the affect of a shopping center on older parts of town.  In this 
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research, the new and old shopping centers were serving the same customers, much 

like Birchwood Mall and the CBD serve Port Huron and the vicinity.  His study, however, 

was very limited and the main purpose was to identify the primary types of stores within 

certain distances from the mall and different aspects of the changing retail landscape 

within the city.  This research is dated but is still a valuable precedent in considering the 

proposed study. 
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CASE STUDY 

Port Huron, MI 

The city of Port Huron, Michigan is located in St. Clair County situated on the 

eastern edge of Michigan.  The area is connected to Sarnia, Ontario by the Blue Water 

Bridges, which makes Port Huron an international gateway between the United States 

and Canada, both by automobile and by boat. This connection enables Port Huron to be 

a highly traveled and visited city by Canadians as well as residents from other areas of 

Michigan.  This also creates a useful passageway for the distribution of goods across 

international borders. 

Fort Gratiot Township is located directly north of Port Huron, also on Lake Huron.  

The Port Huron/Fort Gratiot area is comprised mainly of blue collar, services and 

farming careers.  The area is composed of retail shops, factories, and farmland instead 

of skyscrapers or major corporate headquarters.  Port Huron has seen a slight decrease 

in population in recent years, dropping from 33,694 in 1990 to 31,501 in 2000 according 

to the U.S. Census Bureau.  Population decreases are considered a common 

occurrence in Michigan towns, due partly to the decline of the widely known auto 

industry located throughout Detroit.  In spite of the residential population decline, Port 

Huron has seen an increase in retail business population.  This growth is party 

attributed to the expansion of Port Huron’s urban areas north and into Fort Gratiot, what 

locals know as the “north end.” 

One of the most historic events in Port Huron’s retail growth was the 1990 

opening of Birchwood Mall, located on 24th Avenue in Fort Gratiot Township.  Although 

the mall was constructed in the Township it has had major affects on the retail structure 
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of the area within the city limits.  Figure 1 shows the location of Birchwood Mall in 

relation to Port Huron city limits.  The mall was built close enough to the city of Port 

Huron that many of the residents of the area frequently shop there.  Being a regional 

mall, however, also allows it to enjoy much of the consumer markets located throughout 

the “Thumb” area of Michigan as well as some nearby Canadian markets.  Birchwood 

Mall has just over 100 stores and is a prime shopping center for many consumers in the 

area because it is the largest indoor shopping mall in the region, not taking into account 

any Canadian shopping centers.   

The rationale behind the site chosen for Birchwood Mall is not readily apparent 

because of the poor access to the international bridges or the interstate highways.  In 

order to get to the mall shoppers have to drive through the city; which takes 

approximately ten to fifteen minutes. 

Despite its seemingly awkward location, based on the location of the CBD at the 

time of its construction, Birchwood Mall has had nearly all of its spaces occupied the 

entire time it has been opened.  Since its construction in 1990 multiple other retailers 

have chosen to locate in this area, making 24th Avenue one of the most highly trafficked 

roads in town.  The north end now includes big name retailers and popular chains such 

as Barnes & Noble, Wal-Mart, Toys R Us, Gander Mountain, Lowe’s and Office Depot.  

All of this is located about five miles north of downtown along with multiple restaurant 

chains such as Chili’s and Ruby Tuesday.   

Research Questions 

This study will use the methodology and databases outlined in the following 

sections to analyze the location of retail businesses within the proposed study area 
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between 1986 and 2006.  The first year, 1986, was selected because it encompasses 

the time period directly prior to the construction of Birchwood Mall and will account for 

the pre-mall retail landscape.  The second study year, 2006, represents the landscape 

after 20 years of area development since the beginning of the study period. The 

following questions are based on this dataset and create the primary focus of this 

research. 

However, before stating the research questions, it is important that we define a 

pair of terms that are central to this investigation. This study modifies the cluster 

definitions established by Miller, Reardon, and McCorkle (1999) for research here. An 

inter-category cluster, as defined here, refers to a cluster of different types of retailers 

that sell different products. Such clusters are known for multi-purpose shopping trips 

(Miller, Reardon, and McCorkle, 1999).  An intra-category cluster, as defined here, 

refers to a cluster of retailers of the same genre, selling similar products. Such clusters 

are known for comparison-shopping trips (Miller, Reardon, and McCorkle, 1999).   

The first question of this study compares the variety of retail businesses in 

operation in Port Huron and Fort Gratiot as of 2006 with those that were in operation in 

1986: is a spatial pattern of retail specialization identifiable and different within the block 

groups under investigation between 1986 and 2006?  This question will be referred to 

as the relative entropy question. 

With the comparison of temporal retail data, the second aim of this research is to 

identify any shift in function within the CBD of Port Huron.  It has been established by 

Pratt & Pratt (1960) that regional shopping centers do have an impact on older 

downtown districts.  The second question simply aims to identify a change within the 
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older district of Port Huron: has the primary business within the CBD of Port Huron 

changed from 1986 and 2006?  This question will be referred to as the CBD change 

question.  The areas’ primary function is shown within this research as the business 

with the largest presence in the area or highest count.  This question will identify the 

most influential business within the CBD as the business category with the highest 

count.  The change between 1986 and 2006 is accounted for within the statistical tests 

and a primary business is identified for both years. 

Consumer preferences and needs have been changing over the past century of 

studies within retail geography.  Concurrent with that change is a transforming retail 

environment.  The retail world has altered to abide to those new needs by satisfying and 

serving the customer, and offering the best products at the best prices.  One of the 

ways to accomplish those expectations has been the creation and constant alteration of 

today’s mall.  Malls, however, don’t just affect the consumer market; they also seem to 

be a great influence on other retail businesses within the area.  This influence can come 

in the shape of opportunity and advantages as well as good/bad competition.  The third 

question of this research is:  are specific types of businesses more inclined to locate 

within a specified radius of Birchwood Mall?  This question will be referred to as the mall 

rings question. 

In the research outlined here, I hope to identify and examine areas of retail 

specialization, identify a functional shift of businesses within the CBD, and recognize an 

attraction of retail categories towards specific areas surrounding the mall.  Each of the 

questions stated above are turned into hypotheses which are tested and will be 

discussed in much greater detail later. 
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Data 

The following research required the acquisition of data and the creation of 

datasets for the two years in question:  1986 and 2006.  For both years I gathered a list 

of retail businesses within the city limits of Port Huron, Michigan and Fort Gratiot 

Township, Michigan. 

For 1986 I collected information from the St. Clair County Library’s reference 

department.  The only readily available data source that I could find was a copy of the 

1986 St. Clair County phone book yellow pages.  In an ideal situation, the yellow pages 

are the most up-to-date listing of businesses within the area that are easily accessible 

and obtainable.  However, more realistically the yellow pages are not the most accurate 

or reliable source since some of the businesses shown in the listing could in fact be not 

in operation. However, as this was my only data alternative, this was the source I used. 

I entered all of the data for 1986 directly into an Excel file.  The only information 

used for the study in this year, given the source, was company name, address, city and 

state.  I assigned the business classification (e.g. department store, food & drink, etc.) 

based on the name of the store and my knowledge of the area.  An example of a table 

created from this source is provided in table 1, located in the appendix. 

This file was then taken to Buxton, Co. and each individual record was geocoded 

using the company’s locating software.  Through the geocoding process, each record 

was assigned a code based on the accuracy of the latitude and longitude provided by 

the program.  The most accurate geocode a record can receive is an “A” which means 

that the address, city, state, and zip code were all found with exact accuracy within the 

system and the latitude and longitude provided will be exactly on target.  After the mass 
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geocoding was completed on all of the data files, I geocoded each record that did not 

receive an “A” accuracy by hand using supplementary references (i.e. Google Earth, 

MapQuest or individual business websites) to place the address at the best location 

possible and with the highest accuracy.  During the original test using data gathered 

from 1990, approximately 50 addresses had to be manually geocoded out of 500+ 

records.   

Data lists containing retail businesses in operation for 2006 were easily 

accessible.  The data was gathered for St. Clair County, MI through Buxton Co., a 

retail/community-consulting firm located in Fort Worth, Texas.  The data that Buxton 

uses in their day-to-day site scores and community analyses is purchased from Claritas.  

Claritas is a data provider that supplies demographic and segmentation information to 

companies that are looking to expand their business.  The datasets are updated 

annually, with the most recent update occurring in the beginning of November 2006.  

The data that is used for this research came from the most recent 2006 data update.   

Standard industrial classification (SIC) codes and descriptions are used as a 

classification method for the 2006 data within the mall ring question only.  SIC codes 

are a 6-digit identification tool used within marketing and business ventures.  Within this 

research each SIC code is truncated down to two digits, which will classify each 

business into a general category, similar to the categories used in questions 1 and 2.   
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METHODOLOGY 

Mapping 

The only mapping software package used during this research is MapInfo.  I 

have used MapInfo on a day-to-day basis for the past year and a half and the program 

is easily accessible through my previous employer, Buxton Co. and my current 

employer, Advance Auto Parts Store Support Center.  This makes MapInfo the primary 

software candidate to be used during this research.   

Several regions within the study area were tested and analyzed individually 

based on different objectives.  All of the areas, each identified with their own research 

question from the previous section, were created based on my personal knowledge of 

the entire region.  This knowledge includes, but is not limited to, current retail location, 

population location, and growth direction and rate.  Figures 2 and figure 3 show the final 

study areas for 1986 and 2006, respectively, by identifying block groups used within the 

relative entropy question.  Although both years are examined within the same study 

question the block groups used in each individual year are different and explained in 

further detail later. Figure 4 shows the one-mile radius around Birchwood Mall used in 

the mall ring question and the region identified as the CBD used in the CBD change 

question.    

The task of identifying retail location when referencing business type is the main 

focus of this research.  In order to identify business specialization and diversification 

based on business type, several general mapping techniques have been applied to both 

data years. The relative entropy question hopes to identify areas of increased or 

decreased diversification based on the specific business categories.  To assist with 
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mapping and aid in visual representation, categorical classification has been conducted 

for both years.  Each business is classified within one of the following categories for the 

relative entropy question; department stores, apparel stores, food and drink 

establishments, grocery stores, financial services, automobile dealerships, service 

businesses and specialty stores.  The reason for this classification is due to the lack of 

SIC categorization for the 1986 data. 

Mapping techniques for the relative entropy question were used as simple 

identification tools.  The maps referred to earlier (figures 2 and 3) were created to 

identify block groups that were used for statistical testing.  These maps were created 

while taking into account that only block groups that contained 5 or more businesses 

were used.  A map was created for 1986 and 2006 because of the difference in block 

groups used between years.  Once relative entropy values were calculated, thematic 

maps were created and show ranges of relative entropy percentages.  Figure 5 shows 

relative entropy percentages for 1986 and figure 6 shows relative entropy percentages 

for 2006.  A third thematic map was created (figure 7) that shows the change in relative 

entropy between 1986 and 2006.  This map was created to show areas of 

increased/decreased diversity.  Specific areas will be examined later in the research.  

Mapping was also conducted with the intent to provide visual context to the 

analysis within the CBD change question and the mall ring question.  Figures 8 and 9 

show all of the businesses within the CBD with each business type displayed as a 

different symbol. Table 4 and figure 14 were also created from this data to show 

category counts within the region.  These counts were used to identify a shift in primary 
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business type; however, testing was still used to identify a statistically significant 

difference in business type between 1986 and 2006. 

The mapping done in support of the mall ring question is also an identification aid 

used to analyze business type and location.  Three rings were used for the analysis to 

identify changing business types based on increasing distance from Birchwood Mall.  

The only data tested within this question came from 2006 because of the lack of 

businesses present in the mall area in 1986.  The area surrounding Birchwood Mall was 

not developed at all in 1986 and thus contained very few businesses.  The data 

obtained for 2006 provided 6-digit SIC codes, of which two are used during this 

analysis.  All of the businesses were taken into account within a one-mile radius of 

Birchwood Mall.  The categories with the smallest counts were grouped together to 

create a more accurate sample size for statistical purposes.  Table 2 in the appendix 

outlines the final categories used and the SIC codes that are included within each.  

Counts of business types within each radii were recorded and are used in the statistical 

analysis.  Figure 10 shows each radii as well as its’ primary business type.  This 

mapping is done in order to properly assess the area directly surrounding the mall and 

the relative attraction that each radius has to each type of business.  As you can see 

from the map each ring has a different primary business. 

The categories used for each research question within this study are different 

from the other questions.  Both years were used within the relative entropy question and 

the CBD change question; therefore SIC codes could not be used, based on the lack of 

an available classification for the 1986 business list.  The original fifteen categories I 

created are only used within the relative entropy question.  These categories were 
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created in order to label each retailer as a specific type of business that would work to 

better characterize the diversity within each block group.   

The categories used for the CBD change question were based on the original 

categories used in the first question.  The CBD is a small area of town that is known to 

contain a large number of businesses.  However, within the study area many of the 

categories had zero business counts.  These categories were combined to increase 

business counts within some small-number categories.  The mall ring question used 

only 2006 data.  This allowed for SIC codes to be used at the two-digit level in order to 

test more specific categories.  However, the sample sizes were very small, just as in the 

second question, so several two-digit SIC codes were combined.  Each question utilized 

different categories within this study, however, all categories were created based on the 

need and sample size of the individual question. 

Research Methods 

 The measurement scales used in this research, being interval and ratio, allow the 

data to be identified, classified, ranked and compared to each other as objects 

(Malhotra, 2007, 257).  Inferential statistics are intended to help identify the relationship 

between variables of a study.  In this research, my primary variables are count of 

businesses per classification category and business location.  SPSS and Excel are 

used for all statistical analysis.  These programs are most suitable for my research 

because of my recent knowledge and skills acquired with the programs during 

coursework completed at the University of North Texas.  

 After each business is assigned into one of the eight categories previously 

discussed both datasets were mapped for preliminary analysis to identify retail count 
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per block group.  Block groups containing less than 5 businesses were not used to 

avoid any skewed data within this business-focused analysis.  

Relative entropy analysis was conducted on the business classification data in 

each block group containing more than 5 businesses and used as a rate of similarity of 

businesses within each block group.  These calculations along with the ANOVA tests 

are interpreted based on the following hypothesis:  there is a significant difference in 

relative entropy values from 1986 to 2006.  The p-value and chi-square statistic are 

used to accept or reject the null hypothesis:  there is not a difference in relative entropy 

values from 1986 to 2006. 

Relative entropy uses the H statistic, which measures the range of store types 

within a system against the total dispersion that could be possible (Rice, 2004).  The 

range of store types is measured as the count of different store types present, based on 

the categories listed above.  A high range of store types within a block group would 

contain nearly equal counts of businesses for each category within the analysis.  A low 

range would contain nearly all stores within the same category.  Relative entropy is 

used in this study to identify block groups as diverse or concentrated.  Wheeler (1990) 

used relative entropy, referred to as the Shannon-Weaver statistic in his research, to 

identify concentration and dispersion at the state level. 

Two equations are used to calculate the percent of relative entropy present 

based on the types of businesses.  The following equations calculate relative entropy: 
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Within the equations, p is the proportion of members within a dataset that fall 

within class i and n is the total number of classes.  Equation 1 calculates the relative 

entropy within an area while Equation 2 calculates the percent of entropy within an area 

while correcting for the total dispersion possible within a system, ln n (Wheeler, 1990, 

Rice, 2004).  “Store type” is the identified class within the equations.  An H value of 0% 

would mean that the entire sample is concentrated within one genre of business.  In this 

case such a block group would be labeled as intra-category.  At the opposite end of the 

range, an H value of 100% would classify a block group as inter-category which 

indicates full dispersion with multiple retailers all, in theory, selling different things.  

ANOVA and chi-square were used to investigate the relative entropy hypothesis.   

Since Birchwood Mall was built there has been a great number of businesses 

closing and opening within the study area.  More specifically, changes have taken place 

in business type and number within the CBD of Port Huron.  The CBD is the next area 

of study within this research and is the focus of the CBD change question, which looks 

to identify a change in function within the area.  Statistical tests have been run on this 

data to support the acceptance or rejection of the null hypothesis:  there is not a change 

in CBD primary business from 1986 to 2006.  A chi-squared test is best suited to 

determine if there is a significant difference of primary business type between 1986 and 

2006.   

The final research question examines the location of retail activities by business 

type with relation to a mall, in this case Birchwood Mall.  When examining the data by 

business type, each individual business within the study area is assigned a category.  

The count of retailers within a certain distance from Birchwood Mall is assigned a value 
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based on the particular range that the store is located.  For example, counts of each 

store type will be collected within ring 1, ring 2, and ring 3.  Ring 1, which includes 

Birchwood Mall, is the smallest and innermost ring that covers 0.2 miles around the 

mall.  The middle and outer rings within the study cover 0.4 miles each with ring 2 

extending from 0.21 to 0.6 miles out from the mall and ring 3 extending from 0.61 to 1 

mile.  The null hypothesis that is tested for the mall ring question is: there is not a 

difference in business type between consecutive rings out from Birchwood Mall. 

The appropriate statistical test for this situation (a non-parametric comparison 

involving nominal data) is the chi-square test.  In this research, the chi-square test is 

used to identify a relationship between location and store type.  This test will identify the 

likelihood of a store being type x and located within ring n.   

All statistical tests are based on a p-value threshold.  A p-value greater than .05 

leads to an acceptance of the null hypothesis.  P-values less than .05 lead to a rejection 

of the null hypothesis.  Chi-square values are also examined and taken into 

consideration within the conclusion section. 
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RESULTS 
 

 The following section outlines the final results of testing for each question in this 

study.  The statistical tests and methodologies were discussed earlier and any 

conclusions drawn from all of those combined will be discussed at the end of the study. 

 The only criteria the block groups had to meet in order to be included in the study 

was to have 5 or more businesses located within their boundaries, and that the block 

group is located within a 7-mile radius of Port Huron. However, only block groups that 

passed the business threshold criteria in both 1986 and 2006 were used in the final 

analysis of relative entropy change.  There were more block groups that met that 

criterion in 2006 than in 1986.  The relative entropy was calculated for these block 

groups within the 2006 testing; however, they are not present in the final analysis of 

change between the two years.  There were also two block groups that were included in 

1986 but not in 2006, due to a decrease in business count.  The block groups that had a 

relative entropy value in either 1986 or 2006 but not both are shown as gray areas in 

figure 7 displaying change between the two years.  

Within the relative entropy question there are three sub-hypotheses being tested 

individually.  The first sub-hypothesis tested included all of the block groups for 1986 

and 2006.  The null hypothesis being tested here is that there is not a significant 

difference of relative entropy between 1986 and 2006 for all block groups.  Relative 

entropy values were also tested within these sub-hypotheses.  The first ANOVA test 

resulted in a p-value of .863 with 90 degrees of freedom.  This high p-value leads to an 

acceptance of the null hypothesis, indicating that there is not a significant difference of 

relative entropy between 1986 and 2006 for all block groups. 
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The second sub-hypothesis tested included only the block groups within the 

central business district (CBD).  This test was done to see if there was a change of 

relative entropy between 1986 and 2006 for that area alone.  More specifically, I am 

looking to identify a change in business diversification within only the CBD.  The null 

hypothesis being tested is: there is not a significant difference in relative entropy within 

the CBD between 1986 and 2006.  This test resulted in a p-value of .994 with 6 degrees 

of freedom.  This also leads to an acceptance of the null hypothesis showing that there 

is not a significant difference of relative entropy within the CBD between the two years.  

This indicates that the business diversification has not changed within statistical limits; 

there are not significantly more or less business types within the CBD. 

The third sub-hypothesis took into account all block groups except for those that 

fall into the CBD.  The null hypothesis here is that there is not a significant difference in 

relative entropy within all block groups outside of the CBD between 1986 and 2006.  

This test resulted in a p-value of .890, also leading to an acceptance of the null 

hypothesis and the conclusion that there is not a significant difference of relative 

entropy between 1986 and 2006.  This indicates that the level of diversification in all of 

the block groups excluding the CBD has not changed between 1986 and 2006. 

The final result associated with the relative entropy investigation is that the block 

groups of Port Huron and area, taken as a group, have not significantly changed in 

diversification between 1986 and 2006.  Table 3, located in the appendix, shows the 

results from each sub-hypothesis.  The mean of relative entropy values for each sub-

hypothesis is relatively equal between 1986 and 2006.  This indicates that all of the 

level of diversification has remained relatively the same within the block groups from 
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1986 to 2006.  Figure 7, a thematic map created showing the change in relative entropy 

between 1986 and 2006, is the best display of change in diversification.   

In general, the CBD has historically been the dominant business area of each 

city.  The primary focus of the CBD change question is to identify a shift or change of 

primary business types within the CBD of Port Huron.  Here, I define the CBD of the city 

based on my personal knowledge of the area.  Change in retail function within the CBD 

between 1986 and 2006 was tested using the chi squared statistic.  The null hypothesis, 

that there is not a change in business type between 1986 and 2006, was tested using 

this statistic. 

 Several categories were combined to increase the relevance of the sample sizes.  

The edited categories include; apparel, auto, beauty salons, convenience/department 

stores, entertainment, financial services, hospitality, jewelry, service and specialty.  

Table 4 shows the business counts for each year within the CBD and figure 14 displays 

business counts for more useful visual interpretation.  By interpreting business counts 

only, a change can be seen in the table and graph between 1986 and 2006 from 

specialty retailers to service businesses.  An overall count of businesses within the CBD 

also decreased from 183 in 1986 to 168 in 2006. 

 Chi-square tests were run on the data containing CBD businesses for both 1986 

and 2006.  The chi-square value of 27.1903 received a p-value of .0013.  This low p-

value leads to a rejection of the CBD change null hypothesis meaning that there is a 

statistically significant difference in business type between 1986 and 2006.  Table 5 in 

the appendix shows the results, values and equations used in Excel to calculate chi-

square and the p-value. 
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The north end area of town has seen an increase in business count since the 

opening of Birchwood Mall in 1990.  This increase led to the creation of the mall ring 

question to identify a change in business type based on distance from the mall.  The 

chi-square statistic is used to test the null hypothesis:  there is not a difference in 

business type between rings around Birchwood Mall.  The chi-square test received a 

value of 68.46 and a p-value of .000.  This low p-value leads to an acceptance of the 

null hypothesis and a conclusion that there is a significant difference in business type 

between each of the three rings out from the mall. 

Table 6 is also included in the appendix showing the primary business in each 

ring and its count.  Through examination of this graph, some common business types 

can be seen within some rings. However, the business with the highest count is different 

within each ring.  Figure 14 displays all of the rings and all of the business types.  A line 

graph was created so trends and patterns could be identified.  Increases and decreases 

in business counts can be seen with different trends happening within each type.  

Decreases from ring 1 to ring 2 to ring 3 can only be seen within Apparel & Accessory 

stores.  Increases between all three rings can be seen within Personal Services, Eating 

& Drinking Places, and Business Services.  These trends show that there are 

differences in business counts between concentric rings out from Birchwood Mall.  

Table 7 shows the results, values and equations used in Excel to calculate chi-square 

and the p-value.     
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CONCLUSIONS 
 

 This study asked three questions that involve retail location and function within 

Port Huron, a small Midwestern city.  This section will briefly discuss the results related 

to each of the research questions, and explain some conclusions we may draw for 

each.  The conclusions presented here offer some interpretation and explanation of the 

statistical test results within the previous section.  These conclusions are drawn from a 

combination of personal retail landscape knowledge, local area knowledge, and results 

from maps, tables, graphs, and tests located in the appendix.  

Relative Entropy Conclusions 

 The first study question asked here was: is a spatial pattern of retail 

specialization identifiable within the block groups under question?  ANOVA and chi-

square tests were used to show a significant difference of relative entropy between 

block groups within the study area between the two years.  The null hypothesis tested 

was:  there is not a difference in relative entropy values between 1986 and 2006.  Three 

areas were tested and all resulted in values that indicated no statistical difference within 

each test.  The three areas tested included the central business district (CBD) alone, 

everything outside of the CBD, and all block groups in the area.  A relative entropy 

analysis of business types was done to represent the level of diversification within each 

block group.   

 The low p-value from the tests, indicating the acceptance of the null hypothesis, 

shows that there is not a significant difference in relative entropy between the two years 

for each block group.  Within Figure 7 a pattern can be seen of areas experiencing an 

increase or decrease in relative entropy.  For example, the large area in the center of 



 31

the map that shows all light pink block groups have experienced a decrease in relative 

entropy.  The decrease means that the businesses within that block group became 

more concentrated in fewer business types between 1986 and 2006.  The area with this 

decrease includes the CBD.  Areas experiencing an increase within the block groups lie 

to the north and south of the CBD with the area around Birchwood Mall falling into the 

largest decrease in relative entropy.  The decrease indicates that the count of business 

types located within that block group has decreased, leading to less diversification in the 

area. 

 The map displaying relative entropy change is an important part of this study it 

because shows the areas that have increased or decreased in business diversification.  

One of the major areas of town that has been researched extensively through this study 

is the CBD.  Although the CBD did not show a significant change in relative entropy 

between 1986 and 2006, according to the chi-square and ANOVA tests, it did increase 

in relative entropy throughout most of the area.  As is evident from Figure 7, the CBD, 

outlined in purple, includes block groups 14, 15, 16 and 17.  Block groups 15, 16, and 

17 experienced a decrease in relative entropy percentages by an average of -3.32%.  

Block group 14, by contrast, experienced an increase in relative entropy of 9.64%.   

The decrease in relative entropy, shown by the three block groups within the 

CBD, means that the block groups became less diversified between 1986 and 2006.  In 

other words, these block groups now contain businesses that are more concentrated 

within one genre.  CBD business relocation could be an affect caused by Birchwood 

Mall opening.  I can attest to a relocation trend with regards to businesses moving from 
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the CBD towards the area around the mall, however, since business relocation data 

was not analyzed in this study further research is needed to examine these trends. 

The average relative entropy change for all of the block groups used in this study 

is -3.087%.  This negative change means that the area as a whole has become less 

diverse with regards to business type.  The average decrease throughout the whole 

area is close to the decrease within the CBD.  In other words, the CBD is becoming less 

diverse at a rate almost equal to the rest of the area.  The analysis (below) concerning 

the CBD change hypothesis will offer more conclusions and explanations with regards 

to the area. 

The part of the city with the largest decline of relative entropy lies just north of the 

CBD.  Block groups 10 and 11 have experienced -50.11% and -35.22%, respectively.  

This large decrease could be a factor of business type or of business count.  There 

could have been a large change in the business type within these areas by becoming 

one single business type but keeping the same original count of businesses.  On the 

other hand, if there were fifteen businesses in these block groups in 1986 containing 

four different types of businesses just the count of businesses could be different by it 

decreasing to five businesses and only containing one category of the original four.  

This would decrease the relative entropy by decreasing business count while keeping 

some of the original businesses. 

The area with the largest increase of relative entropy lies within five block groups.  

One of these block groups lies just south of the CBD, block group 30, while the other 

four are in a pattern within close proximity of the major road leading to the north end 
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area of town, block groups 2, 3, 6 and 7.  Block group 2 contains Birchwood Mall in the 

2006 data.   

No set threshold of relative entropy values exists to indicate intra vs. inter 

category block groups.  Therefore, I set the threshold at 50%, so that block groups with 

relative entropy values of 50% or greater will be classified as inter-category while block 

groups with relative entropy values of less than 50% are classified as intra-category.  

Figures 11 and 12 show block groups in 1986 and 2006 with their classification as either 

inter-category or intra-category based on their relative entropy percentage. 

The results and conclusions for the relative entropy hypothesis and question go 

against my initial hypothesis that there has been a significant change within the area.  A 

change in relative entropy can be seen within each block group; however, it is not 

significant enough to offer any statistical support.  This small change in diversity is only 

relevant to Port Huron, opposed to other cities than could be tested.  The patterns and 

rates of change are also based on block group location within the study area and could 

possibly be more significant with additional years of research.  Patterns can be 

identified showing the changes within the area and they all indicate high changes 

around the mall and within the CBD. 

Future research could discover a rate of store relocation and provide other 

valuable knowledge with regards to business location and relocation studies.  The 

increase in relative entropy means that the block groups became more diversified 

between the two years so there are more businesses selling more products.  Future 

research could examine more areas within the region.  The smallest region tested was 

the CBD.  However, because of the large increase in business count in the north end of 
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town, an obvious avenue for future research to follow would be to examine block groups 

within close proximity to Birchwood Mall for relative entropy change.  Another 

suggestion for future research would be to use more categories for business type.  This 

could give a more detailed measure of relative entropy within the area.  The categories 

used in this study are good in the fact that all of the businesses were classifiable and 

they allow general and broad values to be assigned to the block groups.  However, with 

more specific categories the relative entropy values can offer a better definition to the 

actual retail landscape. 

CBD Change Conclusions 

The second question asked was: has the primary function of the CBD within Port 

Huron changed from 1986 to 2006?  The primary function is seen as the business with 

the highest count within the CBD.  Chi-square testing was conducted in order to 

determine if the business types within the CBD had significantly changed from 1986 to 

2006.  The null hypothesis being tested is:  there is not a change in CBD primary 

business between 1986 and 2006.  Business counts within the CBD were analyzed as 

well and are shown in table 4 located in the appendix.  Based simply on the business 

counts within the region the primary business type has changed from 1986 to 2006.  In 

1986 the business type with the highest count was specialty retailers at 57.  In 2006 the 

primary business type had changed to service businesses with a count of 43.  Figure 

13, showing business counts, was created to show increasing or decreasing trends in 

the CBD. 

 There was a greater decrease of specialty retailers than there was an increase in 

service businesses.  The decrease in specialty retailers could be related to an increase 
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in specialty retailers in other areas of town based on the fact that there was an increase 

in overall business count.  There was also a decrease in apparel, auto, and 

convenience/department stores.  These categories are more likely to be visited when 

there are multiple stores in one area, such as a mall.  The only increases within the 

CBD were in entertainment and financial services.  This area of town is popular with 

local nightlife since it is a good area of town to park and walk from bar to bar.   

 Since the mall was opened the function of the CBD has changed.  This study has 

not aimed to prove whether this has been a good or bad change, simply whether there 

has been a shift of the CBD’s function.  In 1986 the primary business type was specialty 

retailers.  These retailers sell goods that cater to particular crowds, such as a gardening 

store or a gun store.  In 2006 the primary business type is service businesses.  This 

type of business doesn’t necessarily sell a product; rather it sells a service to help the 

consumer, such as repair stores, dry cleaning shops, or photographers.  Two business 

types tied for second primary business in 2006, financial services and specialty stores.  

Financial services coincide with the primary service businesses with the idea that a 

product isn’t necessarily purchased.  Specialty businesses are still within the top 3 

business of 2006 meaning that they have not completely vanished from the CBD.  This 

can be seen today with the still popular annual sidewalk sales when the streets get 

closed and the shops bring out their merchandise. 

 Overall, the CBD has not been completely reorganized when analyzing business 

types.  The specialty retailers experienced a decrease from 51 stores to 27 stores, 

which could be based on closure or relocation.  The original idea within the CBD was 
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that a change in business type has occurred between 1986 and 2006. The rejection of 

the null hypothesis coincides with my initial theories of the CBD.   

 The shift in function within the CBD between 1986 and 2006 could have been 

based on a number of factors.  It is impossible to determine with certainty which factors 

have driven this change, but it is possible to identify some probable factors meriting 

further research. One possibility is the actual growth of retail within the city.  This growth 

might be measured in terms of an increase in business count, an increase in store 

square footage, an increase in products offered, and an overall change in the retail 

environment.  All of these changes in the local retail landscape can be a cause for store 

relocation and closure.  As mentioned previously when discussing the relative entropy 

hypothesis, store relocation could be a factor associated with changing function. Future 

research can also serve to identify relocation from the CBD to other areas of town by 

investigating actual stores instead of business types.   

Mall Ring Conclusions 

The third question asked within the study was; are specific types of businesses 

more inclined to locate within a specified radius of Birchwood Mall?  This question was 

created with the intent of finding the influence of Birchwood Mall on nearby store 

location.  However, it is inconclusive as to the actual affect that the mall has on store 

location.  Instead, tests were conducted to show that radius x from Birchwood Mall 

contains different stores than radius y.  The null hypothesis tested for this question is:  

there is not a significant difference in business type in consecutive rings out from 

Birchwood Mall. 
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Chi-square tests were also run on this question to show a significant difference in 

business type based on distance from Birchwood Mall.  The tests showed that there is a 

significant difference in business type between the three rings.  Figure 10 shows the 

three rings along with the primary business located in each ring, each identified by a 

different symbol.  As can be seen from the map, the primary businesses within the inner 

ring are apparel and accessory stores.  This makes sense due to the presence of the 

mall.  This is also apparent in the table showing business counts within each ring.  

Primary businesses are also shown in the table and displayed in the map for rings 2 and 

3, which are eating & drinking places and personal services, respectively. 

Figure 14 was also made displaying business type percentages to show trends in 

business counts between all three rings.  A huge drop in business count is noticeable 

within the apparel and accessory stores along with miscellaneous retail from ring 1 to 

ring 2.  This decline is understandable given that the stores located within the mall were 

included in this ring.  There is a steady increase in business services and personal 

services between all three rings meaning that their presence increases in correlation 

with distance from the mall.  There is a very large increase in auto dealers and repair 

services from ring 1 to ring 2; however, they also decrease again in the third ring 

meaning that they have a high count near the mall as long as they are between .2 and 

.6 miles away.  Other store types that have an increase-decrease pattern include home 

improvement, financial services, and entertainment.  Store types experiencing a 

decrease-increase pattern include general merchandise and food stores and 

miscellaneous retail.  The higher count for this category falls into the store type that 

would generally be located in a mall.  With these stores along with apparel and specialty 
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stores located in the mall the area surrounding the mall is open to larger stores and 

larger chain restaurants that have become very common in the past decade. 

Overall, the stores that have the highest count in the second and third ring are 

not stores that are typically located within a mall.  Instead, they prefer to locate within 

close proximity to the mall.  A larger variety of products are offered within an area 

containing a higher count of stores.  A variety of stores and products attracts consumers 

within different target markets.  A location like this increases a store’s availability to 

more consumers.  A value could not be placed on each category as to the probability of 

it locating within a certain ring.   

The results obtained from the chi-square tests for the mall ring question support 

my original hypothesis.  The initial idea within the north end was that different 

businesses area located in certain areas out from Birchwood Mall.  This study can not 

be applied to all cities, however, and future research will be needed to identify the 

same, or different, trends in other cities of various sizes. 

In a limited study such as this, it is not possible to prove that the mall is the single 

factor that drives or determines store location within Port Huron.  It is apparent that the 

CBD still contains stores that are commonly used when comparison shopping. From the 

results presented here, it is clear that the CBD provides an alternate environment in 

comparison to the mall and the stores in the north end of town.  How the mall-CBD 

relationship will change is still an open question. Further research is needed to track this 

change and continue the investigation of which forces are important in driving the 

shifting location of retail within Port Huron and other similar cities. 
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This study takes into account a key factor in retail location, a regional mall within 

a small, Midwestern city.  Future research could be done to identify a statistic that 

places a category value on each ring out from a mall for certain business types that 

indicates a level of probable location.  Another interesting extension of this research 

would be to investigate if similar patterns fall around malls within larger cities, or if there 

is a different, unique ring pattern that falls around strip malls.  Another topic that could 

be linked to this research and add to it would be a study based on consumer styles and 

their preferences on shopping environment.  Is there a different type of consumer that 

prefers to shop in the CBD compared to a different area of town, such as around a 

mall? 

This study has attempted to contribute to the study of retail geography by 

identifying areas of retail location change within Port Huron, MI.  As can be seen 

through this research, much still needs to be done within retail geography to identify and 

clarify the affect of mall location on other stores and businesses within a region. 
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Table 1:  Example of 1986 data. 

 
Penney, JC 311 Huron Ave Port Huron MI Department Store 
Sperry's 301 Huron Port Huron MI Department Store 
Sears Roebuck & Co 212 Grand River Port Huron MI Department Store 
Arties Lunch & Lounge 936 Military Port Huron MI Food & Drink 
Beverage Shop 509 10th St Port Huron MI Food & Drink 
Brass Rail 410 Huron Ave Port Huron MI Food & Drink 

 
 
Table 2:  2006 business categories used in mall ring question and tests. 
 

Business Category Name 
SIC Codes 
Included 

Home Improvement 52, 57 
General Merchandise and Food Stores 53, 54 
Apparel and Accessory Stores 56 
Eating & Drinking Places 58 
Miscellaneous Retail 59 
Financial Services 60, 61, 62 
Personal Services 72 
Business Services 73 
Automotive Dealers and Repair Services 55, 75, 76 
Entertainment 78, 79 
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Table 3:  ANOVA test results for relative entropy hypotheses. 
 

All Block Groups 
Year N Mean Std. Dev  Levene Statistic Sig. 
1986 40 59.4215 12.39105    0.697
2006 52 58.9443 13.71408  ANOVA Sig. 
Total 92 59.1518 13.08678    0.863

       
       

Central Business District 
Year N Mean Std. Dev  Levene Statistic Sig. 
1986 4 63.3775 17.3597    0.142
2006 4 63.2991 13.15739  ANOVA Sig. 
Total 8 63.3383 14.26003    0.994

       
       

Non-Central Business District 
Year N Mean Std. Dev  Levene Statistic Sig. 
1986 36 58.9819 11.96943    0.514
2006 48 58.5814 13.83055  ANOVA Sig. 
Total 84 58.7531 12.99119    0.89

 

Table 4:  Business type counts within the CBD and percentage change. 
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Table 5:  CBD chi-square results. 

 
Apparel Auto Beauty 

Salon CDStore Entertainment Financial 
Services Hospitality Jewelry Service Specialty 

1986           
#1* 11 13 12 11 6 12 24 6 31 57 
#2 7.30 8.86 12.51 9.38 8.86 20.33 25.03 6.26 38.58 45.88 
#3 1.88 1.93 0.02 0.28 0.92 3.42 0.04 0.01 1.49 2.69 
#4 78.57 76.47 50.00 61.11 35.29 30.77 50.00 50.00 41.89 64.77 
#5 6.01 7.10 6.56 6.01 3.28 6.56 13.11 3.28 16.94 31.15 
            
2006           

#1* 2 5 12 7 11 27 24 6 43 31 
#2 6.70 8.14 11.49 8.62 8.14 18.67 22.97 5.74 35.42 42.12 
#3 3.30 1.21 0.02 0.30 1.01 3.72 0.05 0.01 1.62 2.94 
#4 14.29 29.41 50.00 38.89 64.71 69.23 50.00 50.00 58.11 35.23 
#5 1.19 2.98 7.14 4.17 6.55 16.07 14.29 3.57 25.60 18.45 
           
Total 14 17 24 18 17 39 48 12 74 88 
           

Chi-square 26.8599         

p-value 0.00148         

  

*Value equations and representations 
     Example 
#1 Business count   11 
#2 (Total row * total column)/Combined total (183*14)/351 
#3 ((business count - #2)^2)/#2  (11-7.30)*(11-7.30)/7.30 
#4 (business count/business total)*100  (11/14)*100 
#5 (business count/ring total)*100  (11/183)*100 
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Table 6:  Top 3 business types within each ring with counts. 
 

  #1 #2 #3 

Apparel & Accessory 
Stores Miscellaneous Retail 

General Merchandise 
& Food Stores       

Personal Services Ring 1 

35 stores 25 stores 11 stores 

Auto Dealers & 
Repair Services 

Eating & Drinking 
Places Personal Services 

Ring 2 

12 stores 10 stores 8 stores 

Personal Services Eating & Drinking 
Places 

Miscellaneous Retail   
Auto Dealers & 
Repair Services Ring 3 

13 stores 12 stores 11 stores each 
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Table 7:  Mall ring chi-square results. 

  

Home 
Improvement 

Gen. 
Merchandise 

& Food 

Apparel & 
Accessory 

Eating 
& 

Drinking 
Misc. Financial 

Services 
Personal 
Services 

Business 
Services 

Auto 
Dealers 

& 
Repair 

Entertainment 

Ring 
1                     
#1* 5 11 35 10 25 1 11 5 3 1 
#2 7.64 8.09 17.08 14.39 19.33 4.95 14.39 6.74 11.69 2.70 
#3 0.91 1.04 18.79 1.34 1.66 3.15 0.80 0.45 6.46 1.07 
#4 29.41 61.11 92.11 31.25 58.14 9.09 34.38 33.33 11.54 16.67 
#5 4.67 10.28 32.71 9.35 23.36 0.93 10.28 4.67 2.80 0.93 
Ring 
2                     
#1 6 3 2 10 7 6 8 4 12 3 
#2 4.36 4.61 9.74 8.20 11.02 2.82 8.20 3.84 6.66 1.54 
#3 0.62 0.56 6.15 0.39 1.47 3.59 0.00 0.01 4.27 1.39 
#4 35.29 16.67 5.26 31.25 16.28 54.55 25.00 26.67 46.15 50.00 
#5 9.84 4.92 3.28 16.39 11.48 9.84 13.11 6.56 19.67 4.92 
Ring 
3                     
#1 6 4 1 12 11 4 13 6 11 2 
#2 5.00 5.29 11.18 9.41 12.65 3.24 9.41 4.41 7.65 1.76 
#3 0.20 0.32 9.27 0.71 0.21 0.18 1.37 0.57 1.47 0.03 
#4 35.29 22.22 2.63 37.50 25.58 36.36 40.63 40.00 42.31 33.33 
#5 8.57 5.71 1.43 17.14 15.71 5.71 18.57 8.57 15.71 2.86 
                      
Total 17 18 38 32 43 11 32 15 26 6 

 

Chi-square 68.45781631
p-value 8.22654E-08

 

*Value equations and representations 
    Example 
#1 Business count  5 
#2 (Total row * total column)/Combined total (107*17)/238 
#3 ((business count - #2)^2)/#2  (5-7.64)*(5-7.64)/7.64 
#4 (business count/business total)*100 (5/17)*100 
#5 (business count/ring total)*100  (5/107)*100 
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 56
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Figure 13:  Business Types within the CBD 

CBD Business Category Counts
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Figure 14:  Business Types based on Ring 
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