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Center for Business GIS and Spatial Analysis, University of Redlands 

The Center supports the development of research and teaching of GIS in 

business.   

It was formed by the university in summer of 2011 and is one of three research 

centers in the business school. 

In its first year, it has offered research mini-grants, research discussion 

meetings, a speaker series, case studies, curricular reports, and teaching 

seminars. 

It formed ties with Esri Inc., Disney, and several small corporations. 

 
 website:  www.redlands.edu/businessGIS 

 e-mail:   gisab@redlands.edu   or  james_pick@redlands.edu  

 

http://www.redlands.edu/businessGIS
mailto:gisab@redlands.edu
mailto:james_pick@redlands.edu


Seminar Topics  
• Introduction to GIS 

 

• How GIS affects one’s personal planning 

 

• Demo of GIS software service – Business 

Analyst Online 

 

• How GIS helps business and government make 

decisions 

 

• Questions and Discussion 

 



Introduction to GIS 

China’s River Systems 

Personal Contacts in Orange County 



Elements of a GIS 

• A GIS  

– Accesses spatial boundaries and attribute  

(i.e. non-spatial) data 

– Analyzes the spatial and attribute data 

• A GIS includes: 

– A data-base 

– Tools, algorithms, and models for manipulate 

spatial data and attributes 



Map and Attribute Information 

• Spatial boundary data, attributes, and  

data-bases form a basis for spatial data. 

• Central idea in GIS is location and the 

data associated with it.   

• Also a key aspect is that the location and 

the data can be linked together. 

 



Design Elements of a GIS 

(Source: Pick, 2007) 



Example of Processing with Simple GIS 

(Source: Pick, 2007) 



Geographic Location 
• How is geographic location determined.  

Often by latitude and longitude.   

 

 

 

 

 

 
• It can be by more advanced coordinate systems, such as 3-D, but 

consider location determined by latitude and longitude for now. 



Map Scale 
• Maps reduce the size of the earth.   

• Map at 1:1 scale means 1 foot on the map is the 
same as 1 foot on the earth. It would be a life-
sized drawing. 

• 1:500 scale means that 1 foot on the map is the 
same as 500 feet on the earth.   

• An idea of scale is that 1:40,000,000 implies that 
the circumference of the earth at the equator 
would map to the size of a postage stamp.   

• GIS software changes scales frequently.   

• Sometimes this is called “zooming.” 

 



How Features and Feature 

Properties Underlie GIS Software 
• Each map layer (coverage) in a GIS is made up 

of the points, lines, areas (polygons) and labels. 

• Each feature is stored in the computer by storing 
the coordinate (point) values.  

• Additional information is made available about 
the feature through GIS software tools.  An 
example is the “ruler” that measures the length 
(“size”) of a line. 

• Each feature can have attribute information 
associated with it in a corresponding table.  

 



Spatial Analysis 
• GIS analysis techniques consist of methods that are 

used in the spatial analysis, modeling, and statistical 
analysis of a GIS.  

• Spatial analysis consists of analytical techniques that 
emphasize the map layers. 
– It relates and compares the features of the physical locations of 

objects in space/ 

• Modeling and statistical analysis methods include many 
methods and techniques well known in business 
disciplines, but often modified to take into account spatial 
relationships. These methods are based both on 
attribute and spatial data,  

• Specialized statistical methods that include space are 
referred to as geostatistics (Getis, 1999).  

 
• Note: spatial analysis differentiates GIS from consumer 

displays such as Google Earth or MapQuest 



Simple example from Baseball of 

non-spatial versus spatial query. 
Keith Clarke gives the example of baseball cards.  If 
we associate the X-Y coordinate location of the 
stadium that the player is associated with, we are 
adding a spatial attribute. 

 

•Example of query without the spatial attribute.  “Find 
all players with a batting average over .300.”  

  

•Example of spatial query.  “Find all players with a 
batting average over .250 and whose location is within 
300 miles of Yankee Stadium.” 

(Source: Clarke, 2003) 



GIS is allied with GPS (Global positioning 

systems)  
GPS Devices for the Field 

Hardened Trimble GPS with ArcPad 

Asus R2HV A1 UMPC 

Has Bluetooth, Wireless Windows 

Vista.  Can have GPS Add-on and 

connect by Blue Tooth to Digital 

Camera 



Combining Satellite Imagery and 

Digital Photo in a GIS 



Spatial Thinking 

• A GIS user as he or she learns and becomes 

more knowledgeable about electronic mapping, 

also needs to develop cognitive skills to think 

spatially. 
– Neuroscience has determined that humans have actual brain 

areas for conceptualizing space.   

– Since geography has been largely dropped from grade and high 

schools and is not widely taught in colleges, spatial thinking is 

often missing for the student or person uninitiated in GIS. 

– Spatial thinking needs to be included as a key element in GIS 

and geography education. 



GIS for Personal Use 



Types of personal uses 

• Car navigation 

• Personal mapping for 

travel 

• News 

• Web mapping  

– Example: Gapfinder 

• GIS portals 

– Example: geodata.gov  

 

• GPS to track 

locations 

• Location-based social 

media 

– Foursquare 

• Weather and climate 

– Example: REI snow 

reports 



Pedestrian Navigation Systems 
• Pedestrian navigation systems are informing city 

dwellers about locational information.  
– This approach is based on a cell phone having GPS navigation, 

precise to thirty feet or less; an electronic compass that orients the 
pedestrian; and mapping web services.  

 

 

     

Example.  a pedestrian in 
Tokyo can select a type 
of destination, for 
instance banks, and 
point the phone in a 
direction. The list of 
banks located in that 
direction appear on the 
screen along with the 
distances and other 
information. Maps can be 
displayed to indicate 
routes to get there.  

Source: New York Times, 2007 

A new area of research is ubiquitous location 
awareness. 



Car Navigation 

• Car navigation devices, such as NavStar, and Garmin, and 

proprietary car systems have become commonplace as a built-in or 

option in todays new cars. 

• The are convenient in street maps, routing, traffic display, time 

estimates, and places of interest.   

• They are especially efficient in unfamiliar areas, where a driver 

could easily get lost. 

• A problem is potential 

     distraction of driving. 

Ford Focus GPS Navigation System 



Personal mapping for travel 

• There are general map services in 

widespread use worldwide such as Google 

Maps, MapQuest, and Yahoo Maps.   

• There are many travel sites that provide 

maps for particular localities that are 

replacing the need for standard paper 

maps such as AAA. 

• Many cities have map sites for tourists that 

are very useful in travel planning. 



GIS for News 

• GIS is being increasingly 

utilized in journalism 

• Maps can serve to 

highlight locations 

relevant to understanding 

news events. 

• Maps can also serve as 

clickable portal, so the 

user might click on a city 

to get its news 

information. 

• GIS is a technology 

that is transforming 

the journalist’s 

training and role. 

• For example, the 

newly trained 

journalist might 

combine skills in web 

design, GIS, and 

traditional journalism. 





Source: OC Register, September 5, 2010 



Source: CNN, April 21, 2012 

ESRI’s Primary Map.                                  Source: Esri, April 21, 2012                      

http://www.esri.com/news/maps/2012/presidential-primary-election-calendar-map/index.html


Source: Scott Elliott, Electionprojection.com, April 21, 2012 

2012 Presidential Election Projections by Scott Elliott, Blogger, on April 21 –  

Comparing map versus table information. 

MAP TABLE 



Data Quality and Analytics: Issues Raised 

by the Presidential Election Projection Maps 

Data Quality Issues 

• What is the accuracy of 

polling that informs the 

election projections? 

• Does the polling 

information all come in 

the same day, or does it 

come in through multiple 

measurements at 

different times? 

Analytics Issues 

• What formulas are used 

by CNN or by blogger 

Scott Elliott in making a 

projection of the election 

outcomes? 

• Have these formulas 

been tested on other 

elections?   If so, how 

accurate were they? 



Crowdsourcing.   Its Use and Impact in GIS 
 
Crowdsourcing refers to a population of the public inputting data into a 

GIS on a real-time basis.  For instance, the public might register 

emergency information in a disaster that would give a real-time picture 

of what’s happening. 

 

It may well be more accurate than a government mapping system that 

would be much slower in updating – perhaps updated once a month or 

once a year. 

 

Example:  Crowdsourcing satellite maps in the search for Steve 

Fossett.  He was an American businessman and 

adventurer including setting records in ballooning 

solo flights. 

Steve Fossett was reported missing in a plane  

he was piloting on Sept. 3, 2007.  Up to 50,000 

volunteers stared at high resolution  

satellite images of the desolate California landscape over  

which he was flying and entered crowdsourced notations. 

         The search was unsuccessful and was called off on Oct. 2, 2007,  

         His remains were eventually found by hikers in September of  

         2009. 

 

Second example of crowdsourcing:  

Esri Map on Political Party Preferences for 2012 

http://www.wired.com/software/webservices/news/2007/09/distributed_search
http://www.esri.com/news/maps/2012/elections/voting-persona-map/index.html


Crowdsourcing applied to 

Earthquake Maps 

 

Did you feel it? 

 

 

 

 

U.S. Geological Survey 

Earthquake Hazards Program 

Source: USGS, 2012 

http://earthquake.usgs.gov/earthquakes/dyfi/
http://earthquake.usgs.gov/earthquakes/dyfi/


Space-Time, A new and promising area in 

GIS, which is beginning to be available for 

personal use 
• Mostly GIS has been used to map and analyze 

phenomena at a single time point. 

• “Space-Time” refers to new capabilities in GIS that 

enable the tracing of events over time as well as space. 

– An example would be to trace a person’s routing 

throughout the date in 3-D. 

– Another example would be to check on mapping of 

the world’s nations over time. 

Gapminder  (www.gapminder.org) is a free, user-friendly GIS 

software service that allowing tracking of worldwide mapped 

information over time. 

It could be used for travel, investments, reports, and other 

personal uses. 

 

http://www.gapminder.org/
http://www.gapminder.org/


GIS Portal (Concept) 

• A GIS portal is an entry point to gain 

access to a large range of geographic 

information. 

• The portal may be menu-driven screen, or 

a map which click areas that give more 

detailed geographic information., 



Examples of GIS Portals 

Geodata.gov 
It is an entry point for spatial information provided by the 

U.S. federal government. 

 

City of Sacramento Maps and Geographic 

Information Systems 
Sacramento is exemplary in providing a portal of maps for 

the public for such city information as council districts, 

neighborhoods, parks, land parcels, and crime.  

http://geo.data.gov/geoportal/catalog/main/home.page
http://www.cityofsacramento.org/gis/
http://www.cityofsacramento.org/gis/


Location-based social media 

• A person can participate in social media sites, such as 

Foursquare , which are free cellphone Apps that provide 

locations for businesses, sites, and social groups, i.e. so 

a group member can know the locations in real-time of 

other group members.  Also the member can see what 

his/her “friends” like in the neighborhood or locality. 

– This enables geographic socialization  i.e. 

that“friends” can know who is nearby and determined 

whether to arrange for an in-person meeting   

– Foursquare also provides information on coupons and 

discounts in the neighborhood. 

https://foursquare.com/


Weather and Climate 

• A wide variety of weather and climate maps can 

assist people in everyday planning an travel. 

• Example of a mobile device App that has 

mapping -- Snow and Ski Report by REI. 

– Available as an app on iPhone and Android. 

– Gives a full set of multi-media information 

about skiing at resorts including photos, 

weather updates, blogging, and maps of the 

ski trails. 

 
Source: Zumobilnc, 2011.  Available on YouTube 

http://www.youtube.com/watch?v=ixDyiBkrlJk 

http://www.youtube.com/watch?v=ixDyiBkrlJk


How GIS Helps Businesses 

Make Decisions 



Five Major Themes of  

GIS Today 

1. Movement of GIS towards web and mobile platforms 

 

2. Greater availability of GIS information at lower cost 

 

3. Solutions for specialized business decision-making, 
such as for marketing, natural resources production, 
logistics 

 

4. Prominence of ethical, legal, and security issues for 
GIS 

 

5. GIS as a strategic force or competitive “weapon” 



GIS moved into the mainstream of Big Business 

starting in the 1990s.  Current Example: Map 

Routing and Scheduling of a Business Fleet - 

ArcLogistics Route Software 

Source: ESRI Inc., 2008 



Target Site for Marco’s Pizza in Las Vegas (in 

center), showing other Marco’s and competitors’ 

locations and Buffer Rings, 2007 

Source: Marco’s Pizza, 2007 



Architectural Planning: 3-D GIS Visualization of a 

Park in London England 

Source: ESRI, 2006 



Spatial Technologies:  

GIS and its family 
• GIS.  Systems and software that can map and 

spatially analyze data. 

• GPS (Global Positioning System).  A technology 
that determines exact point location anywhere on 
earth by communicating signals with some of 24 
GPS satellites circling the earth. 

• RFID (Radio Frequency Identification).  Tags on 
portable products or containers carry data that 
can be accessed and updated remotely by RFID 
readers.  Used in supply chains. 



• Sensors.  Devices planted in buildings, vehicles, 
inventory, the landscape and even people to measure 
the environment, such as temperature, light, radiation, 
noise, heat. 

• Handheld devices.  Mapping on cell phones, PDAs, 
handheld computers.  Can communicate information by 
wireless.   

• LIDAR (Light Detection and Ranging).  Bounces laser 
pulses off of surfaces or objects to estimate distances 
precisely.  LIDAR devices put on aircraft and ground 
locations.  Gives exact 3-D profile of physical and 
manmade landscapes.   

 

Spatial Technologies:  

GIS and its family (cont.) 



Solutions for specialized 

business decision-making,  

such as for marketing, natural 

resources production, logistics 

 



Total Retail Sales – Greater Los Angeles, 2012 



GIS at Global Integrated Oil (GIO)1 

• GIO is one of the world’s largest oil firms, with 

over 150,000 employees. 

• It has a small but very highly skilled GIS 

department of about 40 employees. 

• It conducts GIS at all points in its value chain, 

from exploration of oil all the way to retail sales 

to customers. 

• GIO’s most sophisticated GIS is at the 

“upstream” parts of the value chain, nearest to 

the raw materials in the earth.  

1   Case is designated by a pseudonym because of request for anonymity 



GIS for Large-Scale Business: 

Global Integrated Oil (GIO)1 



(On the right->)    

Example of GIS’s Geologic 

Model of Oil and Gas 

Deposits for the Earth in the 

Cretaceous Period 

(<- On the left) 

Example of “map overlay”  

i.e. juxtaposition of a GIO 

exploration field topography 

and the proposed locations 

of pipelines and well sites. 



(On the right->)    

GIS Maps for GIO’s  

Market Planning in Africa 

(<- On the left)                    

GIO’s Map of Supply Chain 

Routing of Containers from Plant 

to Customer in Europe, Africa, 

South Asia, and Australia 



GIS at 

• The giant retailer has extensive spatial technologies in 
six areas:  
– routing and deploying service technicians,  

– delivery,  

– warehouse optimization,  

– marketing,  

– Sears Smart Toolbox automated vehicle navigation, and  

– capacity management of workforce in service territories. 

• Significant gains in productivity of delivery and service 
maintenance have enhanced the company’s bottom line.   

• As the leading competitor in spatial technologies in its 
huge markets, there is strong competitive advantage. 

• Sear is estimated to save $100 milllion/year from GIS. 



Sears Delivery Truck and Driver 

Source: ESRI Inc. 



Sears Smart Toolbox for Routing 

Source: ESRI Inc. 



Movement of GIS towards Web 

and Mobile Platforms 



Consumer-Facing GIS 

• Consumers today have growing dependency on 
web and mobile technologies 

• The advances in consumer facing GIS are 
happening quickly, so contemporary case 
studies are useful. 
– Customer-facing studies are given of companies 

including Trulia.com for real estate on the web, DS 
Waters for bottled water delivery, MotionBased 
Technologies for high performance runners, and 
MasterCard, and Centamap for Hong Kong features. 

– The pace is fast and many companies are forming 
and others being converted to spatial map services  



Trulia Real Estate Search, Miami, FL 

(Fig 5.6, Source: Trulia, 2007) 



Centamap 

http://www.centamap.com/gc/home.aspx


Smart Trolley Car Computer  

While Shopping 

Source: Fujitsu, 2007 

Smart trolleys in supermarkets 

have a computer with screen 

installed on the grocery trolley. 

The trolley can sense grocery 

shelf items having RFID passive 

tags. Most smart trolleys have bar 

code readers so the shopper can 

read bar codes of items not 

tagged by RFID. In either case the 

trolley’s computer displays pricing 

and other information about the 

store items. Some trolley models 

let a customer enter a shopping 

list in advance through their home 

computer.  

Customers with a smart trolley 

can also organize aisle trips. A 

map on-board displays the 

best route through the aisles, 

a time-saver in mega-grocery 

stores, which are prevalent in 

USA!  

 



Example of Mobile and Web-

Based GIS: Seaspan’s Mobile 

Network 



Seaspan Map Showing Ship Located in 

Vancouver Region and Assigned Tugs 

Source: Miller, 2005 



GIS Software Services Demo 

Business Analyst Online (BAO) 

 

bao.esri.com  

 

 

http://bao.esri.com/


Prominence of ethical, legal, 

and security issues for GIS 

 

 



The challenge of Spatial Ethics and 

Law 

• Spatial technologies are brilliant in analyzing the earth 

and its human activity including in minute detail and 

meter accuracy.  

 

• Although we have seen these technologies helping 

business, government, and society, they can also be 

used for crime, terrorism, privacy invasion, and 

dishonest manipulation, or they can unintentionally 

cause harm, business mistakes, regulatory errors, and 

financial losses. 

 

• Two brief examples are given on spatial ethics.  



Ethical Issues in Geodemographics 
• Geodemographics firms characterize neighborhoods and 

small areas, so everyone in a small area might be 
consolidated together to have one profile.  

 

• It has become a big business. A product example is 
Tapestry from ESRI, which characterizes the whole U.S. 
by census tract (population about 7,500) into 65 
Categories.   

 

• Examples are Boomburgs, Wealthy Seaboard Suburbs, 
Urban Chic, Laptops and Lattes, Rustbelt Retirees, The 
Elders, Up and Coming Families, Main Street USA, 
Rural Resort Dwellers, and Rooted Rural. 

 



 

What are the ethical issues with Tapestry? 

Geodemographics becomes an ethical issue if the representation of the 

individual affects eligibility for economic and social benefits such as credit. 



Laptops and Lattes – Greater Los Angeles, 2012 

Redland

s 

Laptops and Lattes is a Tapestry Segment, available from Esri’s Business 

Analyst Online at UofR.    



RFID Chips Implanted in People 

• People can carry or wear RFID devices, 

but an RFID tag also can be injected by a 

syringe under a person’s skin (Havenstein, 

2005), where it is durable for up to 100 

years. The procedure cost only about 

$200 in 2005 (Bradley, 2005).  



Injected RFID Chips –

John Halamka of 

Harvard Medical 

School has one 

John Halamka Chief Information Officer 

of both Harvard Medical School and Beth 

Israel Deaconess Medical Center and 

emergency room physician, is an 

example of an early adopter, having 

received his VeriChip implant in late 2004 

Source: Halamka, 2007 



Dr. Halamka being 

injected with an 

RFID chip. 

Dr. Halamka sought to get 

familiar with the device for 

his roles in medical IT 

planning and his own 

patients.  

He also has a personal 

reason, since he is an avid 

mountain climber, so the 

device might be life-saving, 

assuming that the doctors 

who might care for him 

have access to an RFID 

reader and can link 

through the internet to his 

record at Beth Israel 

Deaconess Medical Center 

(Havenstein, 2005).  

 

Source: Halamka, 2007 



GIS as a strategic force or 

competitive “weapon 



Applying GIS as a Business 

Strategy 
Companies can let the GIS strategy 

just happen, or can consciously plan 

out strategies. Our research on 20 

business cases indicates that most 

companies do not plan GIS 

strategically. 

Some exemplary companies such as 

Rand McNally plan their GIS carefully 

including a written GIS strategic plan. 

At Rand McNally GIS is regarded as 

highly strategic and competitive. 

In its core function of producing paper 

maps, automated tools allow selection 

from a medley of the best maps and 

data sources.’ 

 

The firm is also on the cutting edge 

with its technology vendors, 

sometimes out in front of them. 

It focuses on improvements in the 

basics – high quality data from high 

quality data sources and delivered in 

traditional paper and the latest cell 

phone, handheld electronics, and 

web services. 



Vision for Strategy 

• Attaining industry or government leadership with 
spatial technologies also requires the vision to 
foresee years into the future to a spatially-enabled 
business with GIS and associated technologies 
providing sustained efficiency and productivity 
that add value.  
 

• This points to leaders in these firms who foster or 
developed the vision, gain commitment of 
stakeholders, and lead in making it happen 
through implementation of the strategies over 
many years.  
 

• Intangible leadership factors are crucial.  



Geographic Information Systems 

                     Thank You 

 

 

 

                  Questions ??? 

 

 

James Pick 

University of Redlands 

Redlands, California, USA 

james_pick@redlands.edu 
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