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Managing Growth from the Inside Using GIS
Beaufort County School District Organizes Building Data to Better Serve Students

Beaufort County School District is located south of Charleston, 
South Carolina, and encompasses over 900 square miles, of 
which a third is water. According to the 2010 Census, one area 
of the county had grown more than 800% over the past decade.
 A rapidly growing area, combined with educational system 
changes in the early 2000s, led to a pent-up demand for facility 
improvements and increased building capacity. At one point, 
one school had more children in mobile classrooms than in actual 
brick buildings. Before this extreme growth, the county didn’t 
have an in-house facilities department, instead relying on out-
side contractors. A bond referendum for a new elementary and 
middle school passed in 2006, and by 2007, the district hired an 
experienced in-house construction manager and planning staff. 
By 2008, when an additional referendum to build more schools 
was passed, the district had 
created its own Facilities 
Planning and Construction 
Department (FPC).
 The district wasted no 
time and built two early 
childhood centers, two el-
ementary schools, a middle 
school, and a high school. 
By 2010, only two years later, 
the last school opened, and 
the facilities department 
was able to change focus 
from building schools to 
managing them. The FPC 
team needed a solution to 
help manage and maintain 
the facilities while simulta-
neously preparing for future 
growth in the district.

Pulling Together All the Pieces
Carol Crutchfield, the district’s school planner, had used GIS 
before for student assignment and attendance planning, but 
the rest of her team had limited experience with the technol-
ogy. “We needed something that had a simple interface and 
could be accessed from anywhere,” said Crutchfield.
 The FPC team investigated ways to manage the growing 
array of facilities data. Over the previous five years, the build-
ing portfolio had grown by 33%, including new buildings and 
several building additions. It had also added cameras; secured 
entrances; integrated whiteboards; higher-efficiency heat-
ing, ventilation, and air conditioning (HVAC) systems; motion 
sensors; occupancy sensors; wireless networks; emergency 

continued on page 6

 Beaufort County School District uses GIS to better maintain space at its facilities as well as for use in  
the classrooms.
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Esri Partner Tackles Indoor Navigation

 GISi Indoors typically begins with 
an assessment that’s designed to help 
companies understand the type of 
products, services, and technologies that 
may be required to meet a company’s 
indoor technology needs. These initial 
consultations are followed by workshops 
or in-person assessments. 
 Indoor analytics fall into two catego-
ries: mobile analytics or network analyt-
ics. Mobile analytics are driven from 
installed applications on mobile devices. 
As users use the application, they can 
provide valuable information about 
location and preferences in exchange 
for goods and services. GISi Indoors 
uses this aggregated information to 
provide insight, ultimately driving better 
engagement. The network analytics 
come from existing or new infrastructure 
businesses already have in their venue. 
As mobile devices “ping” their network, 
location can be determined, aggregated, 

GISi Indoors, a new GISi business unit, 
is a suite of products and services 
designed to provide organizations and 
businesses with increased understanding 
of indoor people, places, and things. The 
suite is designed to address common 
challenges that brick-and-mortar 
businesses and organizations have 
with understanding, from an analytical 
perspective, how people are navigating 
their indoor spaces.
 According to the Environmental 
Protection Agency (EPA) estimates, 
people spend about 90% of their time 
indoors. This means that the average 
person is doing a lot of indoor navigation. 
It also means they are sometimes getting 
turned around and unsure of where they 
are or how far they need to travel by foot 
to their desired destination.
 Historically, online retailers have 
experienced a similar dynamic with their 
online visitors navigating their websites. 
They have developed an 
advantage by utilizing 
analytics to help them un-
derstand their users and 
users’ behavior and help 
optimize for a better user 
experience. At the heart 
of a well-designed and 
well-optimized website is 
top-notch website analyt-
ics. Without the ability 
to track and study online 
behavior, traffic, trends, 
and patterns, these 
retailers would lack the 
insight needed to make 
important decisions. This 
practice has inspired 
the ideas behind indoor 
location-based technol-
ogy, improving the user 
experience of people 
navigating on their feet 
and not on their laptops. 

and displayed using engaging metrics. 
Aggregated locations are completely 
anonymous.
 GISi Indoors is still in the early stages 
of development, but as it stands now, 
there are several examples of indoor 
location-based tools that can be utilized 
including an indoor navigation applica-
tion available to consumers for download, 
analytics data through the GISi Indoors 
dashboard, and heat maps showing 
indoor traffic patterns. GISi Indoors 
debuted at this year’s Esri International 
User Conference and will continue to 
evolve current services and features in 
the coming months.

 GISi’s indoor navigation application is available for Android smart device users as well as a desktop dashboard 
app to analyze traffic patterns.
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Esri Joins Global In-Location Alliance
Esri Will Bring Its Experience to Define Standards for Indoor Mapping

Esri announced that it has joined the 
worldwide In-Location Alliance. Esri joins 
a growing number of companies that have 
come together to drive innovation and 
market adoption of high-accuracy indoor 
positioning and related services. Esri will 
help to define standards for indoor map-
ping and logistics across many industries 
including health care, higher education, 
finance, government, and retail.
 “This is an exciting, new frontier for 
GIS and location analytics, and we are 
able to help the global community 
of indoor logistics with standardized, 

 Navigation data that is collected and mapped can be analyzed to see patterns and trends within facilities, including discovering 
high-traffic patterns, the location of accidents, and more.

mobile, and cloud software and services 
gives users the ability to do the following:
 • Move from existing architecture   

drawings to navigable indoor maps
 • Create a common operating picture for 

indoor asset tracking using the facility 
management data model

 • Manage data for both private and public  
use for safety and security

To learn more about Esri’s
initiative for indoor logistics,
visit esri.com/indoors.

high-accuracy mapping and analysis 
tools,” said Wolfgang Hall, Esri’s industry 
manager for logistics and supply chain 
management.
 The Alliance began in August 2012 
and provides a forum for collaboration 
for members to share their experiences, 
provide solutions based on a common 
architecture, and work together toward 
common interests.
 Esri and its partners have provided tech-
nology for indoor mapping for many years, 
predominantly in facility mapping. The 
Esri ArcGIS platform of desktop, server, 
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Taking GIS to the Next Level 
(or Floor, Booth, Room, etc.)

Lots of Esri users stopped by the Facilities Industry Island in the Federal 
Showcase and GISi booth #2417 to try out a prototype mobile application for 
indoor logistics at the Esri International User Conference (Esri UC). 
 Esri’s Platinum Partner GISi Indoors partnered with Esri and Infosoft to 
create a solution demonstrating some of the cutting-edge technologies in the 
emerging indoor positioning marketplace. Esri UC attendees helped test the 
solution by downloading the app from the Android store, then provided some 
feedback. Users could navigate the conference floor and find vendor booths. 
Points of interest, including room and booth numbers, were searchable. 
Navigation was available via indoor turn-by-turn directions and positioning 
using cutting-edge sensor fusion and triangulation technologies.
 Users who opted in to anonymous analytics could swing by the GISi booth to 
see where people were using the app. Prizes and coupons were sent to users’ 
phones while loitering in geofences throughout the conference.
 This prototype is part of a larger initiative from Esri to promote standards 
for indoor mapping and logistics. As part of this initiative, Esri has become a 
member of the In-Location Alliance, which first formed in 2012. Esri joins more 
than 20 companies, including Nokia, QUALCOMM, and other high-profile 
technology leaders that have come together to drive innovation and market 
adoption of high-accuracy indoor positioning and related services. 
 Esri has been active in indoor mapping for many years. Shelli Stockton, facili-
ties industry manager at Esri, reports that a growing number of organizations 
turn to Esri and its partners for in-depth facility mapping. “GIS allows users to 
quickly move from existing architecture drawings to indoor maps. We also offer 
a comprehensive facility management data model that maps indoor assets and 
provides the basis for a common operating picture in indoor asset tracking. 
Our users appreciate the ability to decide which of the data is going to be 
available publicly and which data should only be available to selected users.”
 Upcoming releases from Esri, including the real-time ArcGIS GeoEvent 
Processor for Server and ArcGIS Geotrigger Service, provide the ability to 
track mobile users inside and outside buildings. This new technology also 
allows sensors to be monitored for uses such as real-time readings of room 
temperatures in office buildings and viewing mobile assets, all without drain-
ing the battery life of the mobile device in use.
 “This is an exciting, new frontier for GIS and location analytics, and we are 
able to help the community with standardized, high-accuracy mapping and 
analysis tools,” said Wolfgang Hall, Esri’s industry manager for logistics and 
supply chain management. 

For more information, visit esri.com/indoors.  
To download the app, visit the Android Store and 
search for “gisi esri.”

 The GISi Indoors app allowed Esri UC attendees 
with Android devices to navigate their way around 
the conference venues.
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response software; and a networked automated building controls 
system. A transformation had begun with an ever-increasing level 
of technology integrated into the overall building operation. 
 The FPC team approached the district’s board of education, 
which supported the need to find a solution to house the district’s 
facility information in one networked location. After inquiring 
through multiple sources about the best way to manage the ever-
growing inventory of facilities data and utilizing an existing relation-
ship with a national construction management firm, the FPC team 
found PenBay Solutions, an Esri partner. To allow collaboration and 
system development outside the district’s own network, PenBay 
created a solution that is hosted securely in the Amazon cloud and 
helped Crutchfield negotiate an educational license agreement 
with Esri that would serve the district’s needs. The excellent work-
ing relationship the district had with the county’s GIS Department 
allowed the staff at PenBay to make use of shared data, including 
parcel records and aerial imagery, saving both time and money.
 The solution PenBay provided was the PenBay InVision FM 
facilities GIS application, based on the Esri ArcGIS platform. The 
solution allows district staff to consolidate facilities data into a 
single platform where it can be more easily accessible to planning 
coordinators, construction managers, security officers, principals, 
and even teachers. The solution is user-friendly—allowing staff 
members to access maps of each school by selecting a bookmark 
in the interface. And it is vastly better than the traditional work-
flow, which consisted of walking into a room stuffed with rolled-up 
floor plans and starting to search.
 The process of developing the district’s InVision FM solution 
with PenBay required the FPC team members to think logically 
about data needs, storage, and use. It also helped strengthen 
existing interdepartmental dynamics and the overall relationship 
with local government agency partners regarding data needs and 
data sharing. “It forced us to organize our information and to think 
logically about our data needs and uses. After figuring out what 
data we had and how to pull it together, we talked through and 
developed standards, so we had a good plan for how the system 
should look and be managed going forward,” said Crutchfield. 
“We had some of our schools up and running in InVision FM in only 
30 days, and most of the rest up in 90.” 

A Safer View
Now, the most accurate information is available at the touch of 
a button. School footprints are layered on top of aerial imagery 
provided by the county. Parcel tax information is also available so 
users can pull up parcel ownership information very easily. 
 “This is incredibly helpful in case of emergency; we can quickly 
notify neighbors of the particular school that something is going 
on,” said Crutchfield. 

Cornerstone
Shelli Stockton
Facilities Industry Manager, Esri

Curious about Building Performance? Map It!
Did you know the Esri Facilities resource center pro-
vides freely available campus and building map and 
app templates as well as supportive data models and 
workflows? These resources are designed to help facility 
and building management professionals quickly and 
easily implement a foundation level of facility mapping 
capabilities. 
 Map and app templates are provided for desktop, 
web, cloud, and mobile computing environments. 
ArcGIS for Facilities resources are available in three main 
business function categories: Portfolio, Operations, and 
Safety & Security. 
 Portfolio resources cover Planning & Site Selection, 
Portfolio Optimization & Resource Allocation, and Space 
Utilization. Operations resources cover Maintenance & 
Work Order Management, Space & Move Management, 
and Energy & Sustainability. Safety & Security resources 
cover Safety & Environmental Health, Emergency 
Management, and Physical Security.
 In addition to resources found in each of these func-
tional areas, Esri also provides a core set of facility map 
and app templates at the ArcGIS for Facilities Group at 
ArcGIS.com. These intelligent mapping resources are 
designed to help improve operational awareness and 
decision support, reduce the time and cost required to 
solve problems, and minimize unnecessary and some-
times harmful risks. 
 Just go to esri.com/facilities, search for these apps, 
and start mapping!

Managing Growth from the Inside continued from cover
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Beaufort Gives GIS an A-Plus
District staff quickly realized that GIS could not only serve to 
better maintain space at the facilities but that it was also an 
excellent educational tool. Allowing buildings to be used as 
educational tools can improve data capture. And since one of 
the school district’s strategic goals is to help students cultivate 
real-world technical skills and the district has an Esri education-
al site license, the district has plans to offer GIS as a pilot course 
at one high school this fall using a state-level-defined GIS cur-
riculum. This summer, the FPC team was able to hire an intern, 
a civil engineering student at a local college, to capture data 
for more detailed building information such as exterior door 
details for access control. In addition, it is currently using an 
engineering consultant to evaluate drainage systems, parking 
lots, and roadways using GIS. As the consultant collects data, 
it is building the district’s database. The district is finding new 
and creative opportunities in everyday operations to expand 
system capabilities. “GIS is helping us achieve our mission in 
the district,” said Crutchfield. “Implementing new technology 
made us evaluate our current systems and how we were doing 
our work. We have changed the way we create, collect, and 
manage buildings. I only wish this technology had been avail-
able sooner.”

For more information, contact
Carol Crutchfield at
carol.crutchfield@beaufort.k12.sc.us
or call 843-322-0716.

 By Assignment  
(Grades or Usage)

 The district’s protective services 
officer is now using InVision FM 
for managing many different situa-
tions, ranging from excess traffic at 
a downtown school during drop-off 
and pickup times to more serious 
situations including hurricanes, 
earthquakes, and school lockdowns. 
Since the district’s location is on an 
earthquake fault and in a coastal area 
that is always alert to the possibility 
of hurricanes, this solution provides 
a consolidated approach for viewing 
facilities in order to better protect the 
students and staff. 

Time Saved Means Money in the Bank
The tools district staff use most often, such as the Draw And 
Measure tool, Entity Display, and Layer control, are easily found. 
To use the system, a staff member simply clicks a particular 
school’s bookmark, and the map zooms to that location. The 
user then clicks the building footprint to launch a pop-up 
window that has links to all the documents that are associated 
with the building, including design drawings, record drawings, 
CAD files, photographs, demographic information, equip-
ment data, roof leak data, emergency evacuation plans, and 
construction closeout documents. This is especially important, 
as every structure, building, and renovation in the district has 
dozens of related files. 
 “We’ve linked these documents so they can be easily ac-
cessed directly through the GIS; just click on the map and you 
are taken to where the documents live,” said Crutchfield. “This 
is a significant time saver, and saving time often equates to 
saving money.”
 Viewing the building information with InVision FM allows 
staff to thematically map the data and manage usage with 
GIS. Rooms can be color-coded based on use, such as type 
(classroom, office), and whether spaces such as the gymnasium 
or auditorium are available for rent. The possibilities for use 
continue to grow. Currently under development is a workflow in 
which principals can use InVision FM to efficiently plan teacher 
assignments and the locations of classroom groupings to keep 
grade or curriculum teams together.
 Recently, the district used the solution to brief a contractor 
that had just won the grounds maintenance contract with the 
county. Instead of driving to each of the 34 buildings, staff 
members were able, with the system, to show the contractor 
where each school needed grass to be cut, contract bounda-
ries, and what areas needed special attention.

 By Type  
(Classrooms, Offices, etc.)

 By Access   
(Staff, Visitors, Students)

7Fall 2013 esri.com/fm

Cover



Facilities User Group Steps It Up

The use of GIS for campus operations 
and management of facilities is grow-
ing. This was clearly demonstrated in a 
presence at the 2013 Esri International 
User Conference that spanned more than 
two days of user presentations, special 
interest group meetings, and technical 
workshops, as well as an active Exhibit 
Hall. Another manifestation of the growth 
of facilities GIS is that the number of 
conference attendees who listed “facili-
ties” as their area of interest was up by 
25% over last year! 

 Brookhaven College receives the Special Achievement in GIS Award at the 2013 Esri International User Conference. 
Scott Sires, the leader of the newly formed Facilities User Group is located to the far left.

 • Michelle Ellington, GISP,  
University of Kentucky 

 • Professor Petr Glos, Masaryk University, 
Institute of Computer Science   
in the Czech Republic

 • Scott Sires, Brookhaven College, Texas
 • Chris Smith, Architect of the Capitol, 

Washington, DC
 • Alexander Stepanov,   

University of Massachusetts, Amherst

Welcome, Leadership Team!
In keeping with this growth, this year, 
Esri kicked off a new Facilities User 
Group and introduced a leadership team 
consisting of a select group of highly 
engaged geospatial innovators from a 
range of industries. The leadership team 
is made up of the following members: 
 • Brad Ball, National Aeronautics  

and Space Administration (NASA),  
Langley, Virginia

 • Aaron Cheuvront,   
University of Washington



A Special Thanks to   
Our Sponsors
Esri would like to thank the Facilities 
User Group sponsors:

A Successful First User  
Group Meeting
The Facilities User Group meeting and 
reception was held on Wednesday 
evening (July 10, 2013) and attended by 
approximately 180 people, an increase of 
about 80% over last year’s meeting. 
 The Facilities User Group is more than 
just a fun place to network. The group’s 
purposes include identifying what Esri 
campus and facilities users need from 
Esri software to help guide Esri develop-
ment and Professional Services offerings 
as well as partner solutions. Additionally, 
understanding how Esri can help facilities 
users from an educational standpoint, 
including webcasts, training, and so on, 
is important, as is gaining an understand-
ing of the other business software most 
widely used in the facilities world. This 
will help determine/advance the need for 
additional GIS integration pathways. The 
group will also discuss which partners or 
potential partners are important to its 
work to ensure that Esri is aligned with 
them to create the best solutions possible.

Meeting Take-Aways
The group was clear that ongoing com-
munication is vital to supporting current 
and future members and advancing what 
is becoming a critical area for geospatial 
technology across campuses and inside 
buildings. Options for users to join the 
user group were considered, and as a 
start, it was recommended that users 
interested in joining should sign up for 
the Esri News for Facilities e-newsletter at 
esri.com/facilities/newsletter. 
 Communication methods were 
discussed including consideration for 
Twitter hashtags and other social media. 
The idea of starting a blog and/or listserv 
was also brought up, and members 
thought it would be important to include 
a map of where posts originate.
 Other suggested areas for the user 
group to work on included fostering 
the development of true 3D tools; key 
performance indicators (KPIs) to model 
including dashboard functionality (charts, 
graphs, etc.); support for digital project 
delivery; additional DIY templates; 
capital planning resources; community 
feedback mechanisms on new technolo-
gies including how they benefit facilities 
users; and, finally, fostering and growing 
options for facilities GIS education.

If you are interested in learning more about 
how GIS is used on campuses and facilities in a 
number of industries, visit esri.com/facilities. 
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A GIS-based system for managing the 
built environment can provide industry 
stakeholders with 
 • The awareness required to manage it 
 • The technology, tools, and processes 

required to actualize its potential for 
optimal performance 

 Awareness of as-is managed inven-
tories within the built environment and 
actualization of required to-be invento-
ries will allow industry stakeholders to 
continuously analyze the effectiveness 
of their standards, budget, and facility 
configurations. Management and staff 
can then make effective plans to improve 
their standards, budget, facility configu-
ration, and urban form, as required. By 
executing these plans, the potential for 
optimal performance of the built environ-
ment is physically actualized.

Keys to Better Management and 
Optimal Performance

The first step in 
achieving awareness is 
to import and aggregate 
relevant facility data into 
a GIS, migrating it to a 
common data model.

Awareness 
The first step in achieving awareness is 
to import and aggregate relevant facility 
data into a GIS, migrating it to a common 
data model. The second step requires 
that tabular attribute data found in key 
enterprise data stores (e.g., inventory 
management, financial management, 
environmental management) is joined 
to the geometry of the virtual model 
via common keys stored in the related 
datasets. This geospatial information 
model serves as the primary data source 
for all managed facilities throughout the 
entire facilities management (FM) life 
cycle (figures 1 and 2). The final step in 
providing awareness of the built environ-
ment requires delivery of a common, 
coordinated view of the geospatial 
information model in geographic space,  Figure 1: Geospatial Information Model 

Framework: GIS for the Built Environment 

Analytics and Integration
(apps and data)

Building and
Design Standards

GP Models and
Reports

Collaboration Portal, DMS Visualization Map Packages

ArcGIS

Geospatial 
Information 
Model

ETL

• ModelBuilder
• ArcGIS Desktop (author)
• ArcGIS for Server (run)

Published as packages 
and/or services (Tile, 
Map, Feature, GP )

• OmniClass/IFC model
• BISDM+
• City Template
• Campus Template

• Executive dashboard
• KPIs
• Role-based

AEC/Planning Apps
BIM/CAD/CAFM

Scenario 1

Scenario 2

Scenario 3

GSIM
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linked to relevant process documenta-
tion. Awareness in this context is simply 
a shared geospatial representation of an 
as-is inventory.

Actualization Capabilities and 
Functionality
GIS also provides industry stakehold-
ers with the tools required to actualize 
performance of the built environment 
they manage. This capability meets their 
requirements to 
 • Achieve predictive capability for perfor-

mance of the built environment and the 
facilities within it 

 • Minimize suboptimization 
 • Extend facility service life 
 • Prevent and understand failures 

 More specifically, it provides the 
functionality required to manage 
performance of the built environment in 
geographic space, including 
 • Delivering basemap data per   

required extent 
 • Converting BIM and CAD to GIS 
 • Geospatial clash detection 
 • Mobile condition assessments 
 • Performance monitoring 
 • 2D, 3D, and 4D geospatial visualization 

and analysis 
 • Trends in location and geography 
 • Geospatial visualization of inventory,  

activities, plans, performance, costs,  
and budgeting 

 • Dashboard visualization of   
facility performance

continued on page 12
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The superiority of 
using GIS for SWOT 
analysis? Facilities in a 
GIS environment are 
spatially aware.

 Figure 2: Connecting decision makers with maps 
and analysis of the built environment
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Step 3—Delta Reporting 
Provide the results (visual and tabular) 
of the delta report in GIS and represent 
the key performance indicators (KPIs) for 
performance in geographic space. Once 
the built environment has been virtually 
modeled in the geospatial informa-
tion model, facility design and project 
management teams can perform almost 
real-time assessments of design scenari-
os throughout the FM life cycle based on 
the impact of KPIs. This capability allows 
facility managers to model their   
to-be inventory. 

The Steps to Optimize Performance 
Step 1—Systems Integration 
Integrate with key stakeholder identified 
systems and connect other authorita-
tive data to the geospatial information 
model. These are the data warehouses 
required for FM utilization operations. 
Most often, these include 
 • CAFM 
 • Integrated workplace management 

system (IWMS) 
 • Inventory management system (IMS) 
 • Financial management system (FMS) 
 • Document management system (DMS) 
 • Construction management system (CMS) 

Keys to Better Management and Optimal Performance continued from page 11

 • Building automation system (BAS) 
 • Computer maintenance management 

system (CMMS) 
 • Personnel management system (PMS) 

Step 2—Standards 
Actualize optimal performance by creat-
ing a database of relevant standards tied 
to associated GIS spatial objects; in other 
words, join the space and functional 
adjacency standards for an agency or 
an organization to building-level spaces 
represented in GIS. In this manner, delta 
reporting can be enabled for objects 
that industry stakeholders require to be 
represented in GIS. 

 Example of tabular reports and input forms for a decision model linked to the underlying GIS data.



continued on page 14
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Step 4—Scenario and   
Adaptive Management 
Enable scenario and adaptive manage-
ment capability from within GIS. Using 
GIS scenario management tools, stake-
holders can lay out and manage multiple 
views of the model(s), including 2D, 
3D, and 4D visualization. Geospatially 
enabled adaptive management is 
simply the continuous and rapid analytic 
evaluation of multiple design scenarios in 
geographic space. The ability to deter-
mine, on the fly, the differences between 
various alternatives provides GIS users 
with a powerful tool to conduct spatially 
based strengths, weaknesses, opportuni-
ties, and threats (SWOT) analyses for the 
purpose of achieving better outcomes. 
SWOT analysis is a strategic planning 
tool to identify those aspects of different 
project alternatives.

The Benefits of GIS Technology  
as the Underlying Platform 
Presently, GIS technology companies 
such as Esri provide this functionality out 
of the box. By utilizing a common data 
model to describe the built environment 
in combination with tools that essentially 
take a snapshot of a project alternative, 
Esri GIS technology is able to package 
each scenario and then, because they 
are all based on the same data model, 
run a delta report across each package 
to determine quantitatively how each 
alternative differs from the other(s).
 Through the use of GIS, it is possible 
to measure spatial coefficients, relation-
ships, and so forth, which is key to obtain-
ing the numerical results needed for any 
empirical study. In the case of managing 
the built environment and the facilities 
within it, the most important numerical 
result is the metrics defining qualitatively 
and quantitatively how well managed 
facilities are performing. The superiority 
of using GIS to provide a SWOT analysis 

for the built environment is that facilities 
in a GIS environment are spatially aware. 
Conversely, in a CAD-, BIM-, or even 
CAFM-based system, one is only aware 
of the objects in those files. Generally, 
one is modeling only one building at a 
time. Consequently, one is aware of all 
the components, equipment, floors, and 
spaces within that building; however, 
there is no awareness of other objects in 
the same class external to that building.
 Tightly coupled to the concepts of sce-
nario management and delta reporting 
is that of geospatially enabled “adaptive 
management.” It is a geodesign process 
providing project managers with the 
ability to rapidly assess and test multiple 
alternatives, or scenarios, helping them 
make the most educated and informed 
decisions based on those alternatives 
and achieve cost savings and better facil-
ity performance. The continuous feed-
back (see figure 3), combined with the 
high level of transparency for GIS data 

 Figure 3: Adaptive 
Management—A Model for 
Iterative Decision Making



GIS makes more 
evident the interplay 
and interaction 
between the facilities 
under consideration 
and all the other 
inventoried objects in 
the natural and built 
environment.
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example, one may be able to determine 
whether there are external environmental 
factors that may affect the construction 
process, or if an event such as a protest 
is planned to occur on a route that would 
delay the arrival of a critical construction 
component. In other words, via the over-
lay of thematic layers, a GIS makes more 
evident the interplay and interaction 
between the facilities under considera-
tion and all the other inventoried objects 
in the natural and built environment. With 
GIS, it becomes immediately clear what 
the strengths, weaknesses, threats, and 
opportunities are for management of the 
built environment.

Conclusion
To conclude, industry stakeholders can 
use GIS as an enabling technology to 
better manage the built environment. It 
is a powerful system that can provide the 

among industry stakeholders, provides 
almost real-time assessment of perfor-
mance throughout the FM life cycle, 
enabling course correction as needed. 
“Transparency of information breeds 
self-correcting behavior. If everyone un-
derstands the goals of the organization 
and [project managers] make information 
available . . . it becomes empowering. It 
breeds a common sense of purpose.” 
[T. Allen (commandant, US Coast Guard),  
in interview with N. T. Patricia Kime,  
June 2006.]
 With GIS, one gains awareness of all 
other inventoried objects in that feature 
class, as well as other related feature 
classes, such as the number and status 
of all the spaces within a half-mile of a 
subject building. Moreover, because a 
building in GIS is spatially aware, it is 
cognizant of the proximity and impact of 
features in wholly unrelated domains. For 

 An example of using the 
geospatial information model and 
linked performance standards 
to drive design of the built 
environment.
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used as an enabling technology to help 
ensure the future viability of the built 
environment by providing industry deci-
sion makers with a means to visualize 
performance and virtualize scenarios to 
improve it. This predictive capability ena-
bles managers to abandon run-to-failure 
maintenance strategies and instead 
adopt strategies for preventive and 
reliability-centered maintenance, which 
can dramatically lengthen facility service 
life, as well as reduce operating costs. 
The visualization, virtualization, and 
simulation tools provided by GIS technol-
ogy better enable industry stakeholders 
to meet sustainability goals. 

GIS for Savings 
With the adoption of a more advanced 
technological approach to shaping and 
managing the built environment, the 
growth trend in the cost to construct 
and maintain facilities can be reversed 
while simultaneously making them more 

support the industry requires to realize 
more sustainable development practices 
and patterns. 

GIS for Stewardship 
GIS provides industry managers and 
executives with the tools required to be 
better stewards of the built environment. 
It provides a common and coordinated 
awareness enabling stakeholders to visual-
ize and analyze the links between the built 
environment and the standards, policies, 
and values that guide its development 
and ultimate form. This is the awareness 
required for responsible planning and 
management of resources to optimize 
performance and ensure compliance with 
applicable standards, policies, and values. 

GIS for Sustainability 
Tools to achieve awareness and optimize 
performance are vital in mitigating the 
waste of limited fiscal, material, and 
personnel resources on marginal and 
even ill-advised projects. GIS can be 

sustainable. Changes brought by the 
computing and information revolutions 
made it possible for the information flow 
through industry business processes to 
be more efficient, “while at the same 
time improving the ability to share infor-
mation between [them].” [NIST, General 
Buildings Information, 2.] Using GIS for 
a common coordinated view and shared 
awareness enables better collaboration 
among the various disciplines required to 
manage the built environment. The ben-
efits are less scope creep and reduced 
conflict between phases. Shared aware-
ness reduces the unknowns, leading to 
fewer project contingencies and risks 
and lower costs. Furthermore, use of GIS 
allows managers to avoid unnecessary 
costs or improve the timing and scope of 
required future acquisitions.

 An example of 
using GIS-based 
line-of-sight 
(LOS) analysis 
to determine 
desirability of a 
proposed design.
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