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What Is GIS?
Making decisions based on geography is basic to human thinking. Where shall we go, what will it be 
like, and what shall we do when we get there are applied to the simple event of going to the store or 
to the major event of launching a bathysphere into the ocean's depths. By understanding geography 
and people's relationship to location, we can make informed decisions about the way we live on our 
planet. A geographic information system (GIS) is a technological tool for comprehending geography 
and making intelligent decisions.

GIS organizes geographic data so that a person reading a map can select data necessary for a 
specifi c project or task. A thematic map has a table of contents that allows the reader to add layers 
of information to a basemap of real-world locations. For example, a social analyst might use the 
basemap of Eugene, Oregon, and select datasets from the U.S. Census Bureau to add data layers 
to a map that shows residents' education levels, ages, and employment status. With an ability to 
combine a variety of datasets in an infi nite number of ways, GIS is a useful tool for nearly every fi eld 
of knowledge from archaeology to zoology.

A good GIS program is able to process geographic data from a variety of sources and integrate 
it into a map project. Many countries have an abundance of geographic data for analysis, and 
governments often make GIS datasets publicly available. Map fi le databases often come included 
with GIS packages; others can be obtained from both commercial vendors and government 
agencies. Some data is gathered in the fi eld by global positioning units that attach a location 
coordinate (latitude and longitude) to a feature such as a pump station. 

GIS maps are interactive. On the computer screen, map users can scan a GIS map in any direction, 
zoom in or out, and change the nature of the information contained in the map. They can choose 
whether to see the roads, how many roads to see, and how roads should be depicted. Then 
they can select what other items they wish to view alongside these roads such as storm drains, 
gas lines, rare plants, or hospitals. Some GIS programs are designed to perform sophisticated 
calculations for tracking storms or predicting erosion patterns. GIS applications can be embedded 
into common activities such as verifying an address. 

From routinely performing work-related tasks to scientifi cally exploring the complexities of our world, 
GIS gives people the geographic advantage to become more productive, more aware, and more 
responsive citizens of planet Earth.



GIS BEST PRACTICES WWW.ESRI.COM/BUSINESS3

GIS for Customer and Market Analytics
Businesses are able to maximize their return on assets using ESRI GIS software. GIS gives any 
organization the ability to go beyond standard data analysis with tools to integrate, view, and 
analyze data using geography. And the applications can be used across an entire organization, 
in the fi eld, and on the Internet.

Market analysis, customer analytics, and site selection are ways businesses can combine 
geographic analysis for better business intelligence, customer relationship management, 
fi nancial modeling, and enterprise resource planning. Business analytics is a key subcomponent 
of business intelligence, one to which GIS is naturally connected. GIS helps any business gain 
more accurate predictive analysis, business acitivty, and performance monitoring.
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GIS and Web Services Help Manufacturer Find the 
Best Retailers
Levi Strauss & Co.

Levi Strauss, North America, a division of Levi Strauss & Co. (LS&CO.), 
encompasses the company's largest region and employs approximately 
3,100 people throughout the United States, Canada, and Mexico.

The North America region markets products under the Levi's, Dockers, and 
Levi Strauss Signature brands and includes three businesses: Levi Strauss U.S., Levi Strauss 
Canada, and Levi Strauss Mexico. Based in the company's San Francisco headquarters, the 
region accounted for $2.4 billion of the company's $4.1 billion in total sales in 2004.

LS&CO. wanted to increase distribution to more specialty stores such as general merchandise/
work wear and western apparel outfi tters. These stores often serve a demographic that is 
traditionally underserved by other retail channels.

LS&CO. wanted a tool that would geographically display its existing authorized retailers, 
potential retailers, and the customers the distributors serve. This application would ensure that 
new stores would not adversely impact the sales opportunities of existing stores.

The ChallengeThe Challenge

LS&CO. uses ESRI Business Analyst Online to view 
prospective retailers. The impact of a new retailer is 
analyzed by creating ring study areas.
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Clothing manufacturer needed a cost-effective solution to manage the growth and approval of 
new authorized retailer locations.

Assess new retailers for additional product distribution.

Protect existing retailers' trade areas.

Avoid making costly mistakes when opening new retail locations.

The LS&CO. marketing group has used ESRI software for several years. Based on the group's 
success with the software, the LS&CO. Sales Center decided to review geographic information 
system (GIS) software to help manage its distribution. It began using BusinessMAP desktop 
mapping software to look for new accounts. "BusinessMAP was a great cost-effective tool for us 
to use in researching new look in these channels of distribution," says Maurice Kelly, new 
accounts manager, LS&CO.

Numerous new account applications arrive weekly, and LS&CO. needed a tool that would help 
it to view this incoming data accurately and stay abreast of it. LS&CO. selected ESRI Business 
Analyst Online, an on-demand reporting and mapping service that combines GIS technology 
with extensive business, demographic, and consumer household data and delivers it via the 
Web.

Kelly imports existing store locations from the Market Trends and Analytics Division of LS&CO. 
and draws study area rings around the stores. A study area defi nes a boundary in a report. 
Business Analyst Online enables users to choose an address or predetermined latitude and 
longitude coordinates as the center point of a ring study area in one-, three-, and fi ve-mile ring 
reports. Next, the potential retailers' locations are entered. If the location is deemed to be too 
close to an existing store, the application may not be accepted. "Geography is one of the key 
criteria we use when deciding to accept a new retailer," says Kelly.

LS&CO. receives numerous retailer application packets each week. This information can now 
be entered into the database and the address viewed on a map. Each analysis is repeatable, 
applying the same evaluation criteria to each prospect.

ProblemProblem

GoalsGoals

The SolutionThe Solution
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LS&CO. streamlined its review process of new retailer applications into a solution that allows it 
to see prospects geographically in relation to existing stores. LS&CO. now uses Business 
Analyst Online to view the information accurately and consistently to make informed decisions 
before opening a new retail account.

These analyses were originally performed by an outside vendor, but LS&CO. wanted to 
streamline this process and gain more autonomy. "Fortunately, ESRI helped us create the 
application we needed," says Kelly. "This application is absolutely essential to my job. We 
previously didn't have a readily accessible archive of retail store locations. Business Analyst 
Online allows us to manage them and see prospective retailers. We can avoid problems such 
as opening a store directly across the street from an existing account."

LS&CO. has found a cost-sensitive solution that allows it to accurately see where retailers are 
located, avoid unnecessary site visits, and open competitive stores. LS&CO. believes that this 
analysis better meets its customers' needs by bringing the right products to the stores where 
these consumers shop. An easy-to-use, essential tool, Business Analyst Online allows LS&CO. 
to better manage its retail distribution strategies.

Reduce costly onsite visits to new retailers.

Accurately model locations of existing and potential retailers.

Provide quick analysis that is repeatable with same evaluation criteria for each prospect.

ResultsResults

"Business Analyst Online provides us with the tools to do a simple 
but essential analysis. I can easily see where my retailers are located 
and make the right decision on whether or not to approve new stores. 
This is a mandatory application for my business."

Maurice Kelly
New Accounts Manager

Levi Strauss & Co.
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By viewing potential retailers and their impact on the market in 
1-, 3-, and 5-mile radius, it is easier for LS&CO. to decide whether

or not to accept a new applicant.

BusinessMAP

Business Analyst Online

For more information, visit www.esri.com/bao.

ESRI Software UsedESRI Software Used
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U.S. Census Bureau's American FactFinder Provides
Easy Access to a Wealth of Data
GIS Helps Homebuyers, Business Ventures, Nonprofi t Organizations, and 
Local Governments

A thematic map of median household income for 60614 showed a census tract 
near one of Jenkins' possible restaurant locations with a median income of $127,031.
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The United States Census Bureau understands that there are hundreds of thousands of 
people who have a great idea yet need detailed statistical and geographic information to help 
in analysis and decision making. To help these people, the Census Bureau developed the 
American FactFinder Web site (www.factfi nder.census.gov), which has become the Census 
Bureau's primary Internet tool for access to offi cial and current demographic, economic, and 
geographic data. American FactFinder generates online customizable reference and thematic 
maps for users to visualize detailed information. Using only the default settings, users can link 
data to mapped geographic areas to create more than 18 million maps.

American FactFinder regularly helps people make informed decisions. Many local governments 
already make extensive use of Census Bureau data to identify the locations of target 
populations for services and to allocate facilities and resources to serve target populations most 
effectively. Nonprofi t organizations frequently access language statistics to determine areas 
where information should be distributed in a language other than English. Potential homebuyers 
compare housing values and high school graduation rates across different communities to make 
an informed home buying decision. Using the Internet, the Census Bureau returns the valuable 
data it collects to the individuals and organizations that provide it, supporting and enhancing 
their business, policy, and personal decision making.

American FactFinder thematic maps, reference maps, and geographic address searching 
capabilities were developed using ArcIMS and ArcSDE technology. ESRI was selected for this 
project because of its comprehensive approach to GIS requirements across the Census Bureau. 
ArcSDE is utilized for the retrieval and management of all spatial data. ArcIMS provides the 
interactive mapping capabilities used to search for and visualize data with spatial components 
through Web browsers.

To support data visualization and site navigation, American FactFinder provides a range 
of geospatial features, including map-based geographic selection to support data queries, 
reference maps to visually identify survey boundaries, thematic maps to aid data visualization, 
and geocoding services to support search-by-address queries.

Maps displayed in American FactFinder are drawn using an Albers equal area conic projection, 
which is predominantly used to map regions of large east-west extent, in particular the United 
States.
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American FactFinder's reference map for 60614 illustrates geographic boundaries along with selected features, 
such as streets and major highways, helping the user better visualize the location.

American FactFinder's mapping capabilities are supported by more than 1,000 layers in the 
ArcSDE spatial database. Detailed layers display actual geographic boundaries. Projected 
layers are needed for the smallest map scales in American FactFinder to minimize distortion 
in representing the three-dimensional earth in a two-dimensional space. Generalized layers 
are used to display appropriate features and boundaries at various zoom levels. American 
FactFinder's 140 AXL fi les reference multiple layers in the ArcSDE database and specify which 
layers to use for certain zoom levels.

To help show exactly how American FactFinder works, this article proposes the following 
hypothetical, nonetheless detailed, step-by-step example of how analyzing the comparative 
merits of several potential restaurant locations in Chicago, Illinois, could be made easier using 
Census Bureau thematic and reference maps.

Hypothetical Organic 
Food Restaurant: 

How to Target 
Potential Customers

Hypothetical Organic 
Food Restaurant: 

How to Target 
Potential Customers
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Let's say that late in 2003, Howard Jenkins noticed the lack of organic food restaurants in 
Chicago and decided to evaluate potential business opportunities in this market. Jenkins himself 
was an excellent cook and decided to seriously consider opening a restaurant that featured 
organic ingredients. For his new business to be a success, Jenkins knew that his restaurant 
would need to be located in a high-income area because of the high cost of organic ingredients. 
He found several potential restaurant locations available in various Chicago area ZIP Codes, but 
he was unsure of which site locations would be in closest proximity to the appropriate clientele.

Jenkins' small business "how-to" guides touted using U.S. Census Bureau statistics for targeting 
potential customers, analyzing site locations, assessing the competitive environment, and 
forecasting potential growth. His local librarian then referred him to the American FactFinder 
Web site.

Jenkins began his research by looking for basic demographic information for each of the 
Chicago area 5-digit ZIP Codes where restaurant locations were available. He started with 
American FactFinder's Fact Sheet, which gave him basic information on each of the areas he 
was considering—including the population count, median household income, education level, 
and average household size.

Jenkins then decided to try looking at the data in map format, to more easily identify patterns 
across multiple geographic areas. Using links from the Fact Sheet to thematic maps of 
population density, median age, household income, and average household size, he noticed 
signifi cant differences in median income across the various ZIP Codes under consideration. He 
pinpointed the 5-digit ZIP Code tabulation area with the highest median income in the group he 
was considering: 60614. According to the 2000 Census, ZIP Code area 60614 had a median 
annual household income of $68,324, signifi cantly higher than the national median of nearly 
$42,000. Further analysis also showed that the median age in 60614 was 31.0 years—much 
younger than the national average and a desirable demographic indicator since younger adults 
tend to eat out more often than older people.

To help convince potential lenders, Jenkins downloaded the thematic maps in PDF format for 
insertion into his business plan. He also downloaded the associated data into Microsoft Excel 
format for further offl ine analysis, allowing him to integrate Census Bureau data with industry 
specifi c data obtained from restaurant trade associations. 
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Jenkins' next task was to choose the specifi c restaurant location within his selected ZIP Code. 
Because the Census Bureau has data available for more small geographic areas than any other 
survey organization, Jenkins was able to further analyze median household income in the 
immediate neighborhood of each potential restaurant. Using American FactFinder's 
search-by-address tool, he displayed a map of ZIP Code area 60614 subdivided by census 
tract, each of which included an average of only 4,000 inhabitants. American FactFinder maps 
include streets and major highways in addition to demographic data—allowing Jenkins to easily 
fi nd and compare the characteristics of possible restaurant neighborhoods.

Jenkins decided he'd struck gold when the map of median income (TM-P063) for 60614 showed 
a census tract (#720) near one of his possible restaurant locations with a median household 
income of $127,031.

Jenkins next visited American FactFinder's Business and Government page to learn more about 
the competitive environment of the restaurant industry in the Chicago area. Restaurant industry 
highlights—including data on annual revenues, number of locations, and number of 
employees—were available from the 2002 Economic Census Quick Reports. Jenkins analyzed 
Cook County, Illinois, data and then narrowed his search to look at local trends by individual ZIP 
Code for the restaurant industry. Possible restaurant offerings were developed using statistics 
on full-service restaurants. Data in the County Business Patterns showed the growing state of 
the restaurant business in Cook County, Illinois.

Another important factor in Jenkins' hypothesized restaurant site selection was the forecast of 
future growth based on population trends. Jenkins wanted to see how population for cities and 
towns within Cook County had changed between 2000 and 2003 to identify trends affecting his 
potential site. American FactFinder supplied a thematic map from the Population Estimates 
program that illustrated population growth in the outer suburbs of Cook County between 2000 
and 2003 and population decline in the city of Chicago in the same time period. Jenkins used 

Analyzing Site LocationsAnalyzing Site Locations

Assessing Competitive 
Environment

Assessing Competitive 
Environment

Forecasting Future 
Growth

Forecasting Future 
Growth



NOVEMBER 2007 GIS FOR CUSTOMER AND MARKET ANALYTICS14

this information to substantiate his forecast of future revenue growth for his planned restaurant. 
Having access to Census Bureau information gave Jenkins the answers he needed to create his 
blueprint for success.

For more information, visit American FactFinder (www.factfi nder.census.gov).

(Reprinted from the Spring 2005 issue of ArcNews magazine)
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Shell Signs Groundbreaking Enterprise Agreement

Building upon a successful Multinational Enterprise contract signed four years ago, Shell 
International Exploration and Production B.V. has signed an agreement with ESRI to implement 
a comprehensive, enterprisewide agreement under which Shell worldwide can use the ESRI 
suite of software products.

Those involved in the Shell International Exploration and Production/ESRI 
contract signing include from the left: Roger Able, Shell; Thierry Gregorius,

global GIS/spatial coordinator of Shell International Exploration
 and Production; John Darley, director of Shell Technology Exploration 

and Production; Jack Dangermond, president of ESRI; Aart van Wingerden,
 regional manager of ESRI-Europe; Frits van der Schaaf, manager sales,

 ESRI Nederland; and Linda Dodge, Shell.

The global agreement allows Shell (which is formally known as the "Royal Dutch/Shell Group 
of Companies") to easily deploy and support ESRI software throughout its entire organization. 
The enterprise solution comprises ESRI's full suite of software, including the ArcGIS family of 
desktop (ArcView, ArcInfo, and ArcEditor) and server (ArcIMS, ArcSDE, and ArcGIS Server) 
products, closely integrated with a spatially enabled object relational database management 
system. Support will be provided by dedicated Shell and affi liates staff and a network of regional 
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ESRI distributor technical support centers to cover the multiple time zones of Shell's global 
business.

The Shell agreement is believed to be the fi rst of its kind in the GIS and energy industries. 
Shell uses GIS technology to integrate and visualize complex business information from many 
different sources and to produce cartographic maps of its assets, operations, and environments 
around the world. The company's GIS framework is currently being extended into a corporate 
spatial data infrastructure in which any authorized user on the corporate Intranet is to have 
access to a one-stop portal, integrating GIS layers, documents, and company databases in a 
fully transparent manner.

With more than 20 years of experience in using GIS, Shell fully understands its capabilities, 
and the enterprise agreement allows it to easily implement the technology throughout its entire 
organization. Backed by a multitier, global support model, the agreement with ESRI will help 
Shell control costs and eliminate deployment barriers in its GIS.

For example, Shell's geologists use GIS to compile extensive regional overviews of existing or 
prospective oil and gas reservoirs, helping them pinpoint any potential opportunities around the 
world; engineers employ GIS to plan and execute fi eld operations, such as the positioning of a 
drilling rig offshore or infrastructure maintenance in a remote desert; environmental scientists 
utilize GIS to monitor emissions, wildlife, or biodiversity within the company's operating areas; 
legal staff members make use of GIS to keep landowners informed of pipeline inspections or 
activities affecting their properties; and senior management and stakeholders are informed of 
project updates through 3D GIS displays in virtual reality rooms.

More recently, GIS has also begun to play a role in the company's downstream operations, 
helping the planning and marketing of gas stations, as well as in Shell Renewables, where 
development managers have learned to employ GIS technology to identify sites for on- and 
offshore wind farms.

Shell, a global group of energy and petrochemical companies, employs more than 119,000 
employees in more than 145 countries around the world. Its aim is to meet the energy needs 
of society in ways that are economically, socially, and environmentally viable, both now and 
in the future. ESRI technology has been deployed throughout the group worldwide. As this 
implementation has matured, the emphasis has shifted from interoperability at the data 
level toward a service-level architecture. This was made possible by ESRI's and Business 
Partners' continued software development in this area, including ArcSDE and the ArcGIS Data 
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Interoperability extension. Shell's work fl ows and business processes require reliable database 
and client performance, as well as quick turnaround in making regular updates to its vast and 
diverse data repositories. 

Concludes ESRI President Jack Dangermond, "We are honored that Shell has chosen to further 
expand our relationship. This agreement demonstrates three vital aspects of an implementation 
of this magnitude: faith in the technology, faith in ESRI and its Business Partners, and a true 
understanding of the corporate value of GIS."

(Reprinted from the Winter 2004/2005 issue of ArcNews magazine)
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