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In my most recent column in the February 2016 issue of 
the Journal of the National Institute of Building Sciences 
(JNIBS), I talked a lot about Building Innovation 2016: 

The National Institute of Building Sciences Fourth 
Annual Conference and Expo and the work of several of 
the Institute’s councils and committees highlighted there. 
Some of the discussions at the conference were about how 
the Institute, through its leadership, can promote a more 
collaborative environment to nurture resilience in the United 
States by improving building processes and expanding 
incentivization options. Providing industry leadership is 
one of the foundational pillars of the Institute, as well as 
one of our four primary areas of focus—along with security 
and disaster preparedness; facility performance and 
sustainability; and information resources and technologies. 
(You may recognize these headings because they also appear 
in our monthly newsletters and annual reports to categorize 
the dozens of Institute programs and projects.) This issue of 
JNIBS, with the theme “Industry Leadership and Advocacy,” 
offers us the opportunity to spotlight the efforts of the 
councils and committees within this area of focus that, along 
with so many of our other programs, are leading the building 
industry forward.

The work of the Off-Site Construction Council (OSCC) 
is a perfect example. This council, though established only 
a few years ago, has already issued a number of surveys 
and reports about the adoption of off-site construction 
methods in the United States. Its work is making a serious 
impact, both domestically and with our northern neighbor, 
Canada. In February, I presented an overview on the 
OSCC, entitled “Delivery of High-Performing Buildings in 
an Evolving Industry,” at the Vision 2030 Colloque pour le 
Développement de L’Industrie Québécoise des Bâtiments 
Prefabriqués sur les Marchés Extérieurs, held in Québec. 
Sponsored by the Québec Wood Export Bureau; the Centre du 
Savoir sur Mesure at the Université du Québec à Chicoutimi; 
the Société Québécoise des Manufacturiers d’Habitation; the 
Québec Ministry of Economy, Innovation and Exportation; 
the Québec Ministry of Forests, Fauna and Parks; the Québec 
Ministry of Energy and Natural Resources; and Natural 
Resources Canada, the conference was designed to get 
Canada on a path parallel to that of our Off-Site Construction 
Council. As a result of the discussions, the Canadian 
counterparts are seeking collaboration with OSCC to share 
information and best practices. We look forward to this 
opportunity. An article in this issue talks about where off-site 
construction is today.

Several of our other newer councils also are highlighted 
in this issue. During Building Innovation 2016, healthcare 

industry leaders and subject 
matter experts from the Academy 
for Healthcare Infrastructure 
(AHI) presented their findings on 
five important issues surrounding 
healthcare facility construction, 
operation and maintenance.  
A brief summary of those white 
papers is included in this issue, 
as is an article on the joint 
Council on Finance, Insurance 
and Real Estate (CFIRE) and 
Multihazard Mitigation Council 
(MMC) white paper on public and private incentivization, 
which was the focus of two other conference symposia. There 
also is an update from the Low Vision Design Committee 
(LVDC) about the release of the Design Guidelines for the 
Visual Environment, which now is available for reference. 
In addition, there is an article on energy credentialing 
that comes out of the efforts of the Commercial Workforce 
Credentialing Council (CWCC), in its support of the U.S. 
Department of Energy’s Better Buildings Workforce (BBW). 
In January, we received the news that the American National 
Standards Institute (ANSI) preapproved the schema for the 
four BBW job task analyses our CWCC submitted.

The final article in this issue is about leading the way 
in integrating facility management (iFM) for federal 
agencies, otherwise known as FED iFM, and using building 
information modeling (BIM) for space and equipment 
planning systems (SEPS). I want to congratulate the U.S. 
Department of Defense, Defense Health Agency; U.S. 
Department of Veterans Affairs, Office of Construction 
& Facility Management; U.S. Department of Navy; and 
the Executive Office of the President of the United States, 
Office of Management and Budget for receiving the 2015 
Asset Leadership Impact Award from the Asset Leadership 
Network. The Institute is honored to work with these 
distinguished agencies in asset management improvements 
under the FED iFM and SEPS2BIM initiative.

Whether our programs are listed under the industry 
leadership and advocacy heading or under a different 
category, I am so proud of their continuing efforts to provide 
leadership in the building industry. As you can see in these 
pages, and in past issues, there is much to be proud of. 

As always, participation from the industry is welcome. 
Become a member and get involved.

Henry L. Green, Hon. AIA
President, National Institute of Building Sciences

President’s Column
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Earlier this year, the National Institute of Building Sciences 
released two documents that outline the major challenges 
before the building industry and make recommendations 

to address them. The first, the Consultative Council report 
Moving Forward: Findings and Recommendations from the 
Consultative Council, is issued annually through the Institute’s 
enabling legislation. It represents the thinking of leading 
industry organizations—where we, as an industry, are today and 
where we are headed. The second, the infographic “Tackling 
Productivity in the Building Industry,” is the first output from 
an Institute Representative Hearing on Productivity and the 
Workforce, which solicited industry input on how to address this 
important topic.

While these documents provide high-level direction and 
recommendations, the key to realizing these recommendations 
lies in the details and implementation. This issue of the Journal 
of the National Institute of Building Sciences (JNIBS) dives into 
some of the specific needs and opportunities in delivering high-
performance buildings and communities.

In recent years, the Consultative Council report has 
emphasized the importance of science-based codes and 
standards that support the health, safety and welfare of a 
community and its citizens. The Institute’s Low Vision Design 
Committee (LVDC) has undertaken an effort to bring science 
and standards to an issue not well-understood by the design 
community, but becoming increasingly important as the 
population ages.

The aging population and other changes in the provision of 
healthcare have brought together leaders in healthcare facility 
design, management and administration to examine their 
specific challenges and opportunities to work collaboratively in 
developing solutions. The Academy for Healthcare Infrastructure 
(AHI) released five papers laying a path forward to address these 
issues—many of which parallel those faced by the industry as a 
whole and were identified at the Representative Hearing. These 
issues are not limited to collaboration, technology, life-cycle 
focus and flexibility.

Off-site construction itself offers the industry flexibility to 
deliver high-performance buildings in the face of challenges 
around project schedules, safety, workforce availability and 
sustainability. These challenges are not just here in the United 
States; rather, they are being addressed at a global scale. One 
important lesson already demonstrated by the Institute’s Off-Site 
Construction Council is the need for early collaboration.

Collaboration and a focus on performance across a building’s 
life cycle has garnered increased attention on facility operations, 
as well as on the importance of readily accessible data in a 

usable format. The Institute’s 
work with federal agencies and 
the private sector on integrated 
facility management (iFM) 
looks to capture efficiencies in 
facility management through 
collaboration, technology and data.

However, the achievement of 
performance levels specified in 
design throughout the life cycle of 
buildings also relies on a workforce 
with the necessary skills to deliver 
on that performance. With increased focus on performance-
based goals for energy—including community- or owner-
driven desires for zero energy buildings and the emergence 
of outcome-based codes and policies—the energy workforce 
becomes a valuable component in realizing high-performance 
building goals.

High-performance buildings must reside in high-performance 
communities to realize their full potential. This is particularly 
relevant for assuring resilience. The 2015 Consultative Council 
report expands on the Industry Statement on Resilience, 
which now features 30 signatory organizations. That original 
statement and the Consultative Council report both highlight 
the importance of strategies to effectively implement resilience 
through well-formulated policies and programs. The Institute’s 
Multihazard Mitigation Council (MCC) and Council on Finance, 
Insurance and Real Estate (CFIRE) have undertaken an effort 
to identify the policies, programs and incentives that will drive 
investment in mitigation. This edition features an update on the 
MMC/CFIRE’s progress and the steps moving forward to realize 
their goals.

In fact, helping the industry realize its high-performance 
building goals is one of the primary focuses of the Institute.

While the path may appear winding, high-performance 
buildings require a focus on multiple fronts—developing 
and implementing effective codes and standards, supporting 
industry collaboration, utilizing the latest technology and 
data, developing a strong workforce and focusing on life-cycle 
performance. Please bring your enthusiasm and expertise 
on these and other important industry topics to the Institute. 
The Institute, its councils and its committees are addressing 
these challenges head-on and developing solutions. Through 
collaboration and cooperation, we can achieve our goals.

Ryan M. Colker, JD
Presidential Advisor and Director, Consultative Council

Industry Leadership and Advocacy
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Off-site construction—the manufacture and pre-
assembly of construction components, elements or 
modules in a factory before installation into their 

final locations—continues to show steady growth across the 
globe. Already well-established in North America, Europe, 
Japan, Australia, New Zealand and Malaysia, the sector’s most 
prominent emerging markets are China and India. This global 
growth is a result of several interrelated factors, including 
new quality thresholds, improved customer perceptions, 
government-support initiatives and the success of various 
high-profile case studies.[1]

The off-site construction sector consists of four main 
categories: panelized, modular/volumetric, hybrid and sub-
assemblies/components[2][3] (see “Figure 1,” below). If required, 
they can be further broken into additional subcategories 
(see “Figure 2,” opposite page). Additionally, a range of key 
terminologies describes off-site construction (see “Table 1,” 
page 13). A “Glossary of Off-Site Construction Terms” also is 
available from the National Institute of Building Sciences Off-
Site Construction Council.[4]

A Different Approach
When compared to on-site construction, off-site construction 
constitutes a change of approach: Off-site normally requires 
a factory in a fixed location served by good transportation 
links. Within a factory, the environment can be more 
controlled due to standardization, mechanization and 
automation. In addition, the off-site approach changes the 
operational dynamic, requiring increased levels of project 
management for such concepts as design for manufacture 
and assembly (DFMA) and design freeze. DFMA is the 
concept of designing products and systems that are tailored 
for ease of manufacture, transport and assembly. Therefore, 
it is important to understand the available supply-chain 
components, manufacturing-process capabilities, logistical 
arrangements and any on-site restrictions. In this respect, it is 
important to “freeze” the design early, given the level of project 
interdependencies. Late changes are more difficult to rectify, 
however, given the need to interface off-site built systems 
with on-site tolerances (such as foundations, which are pre-
established to save project time).
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By Robert Hairstans, PhD

Building Off-Site

Off-Site Construction

Figure 1: Forms of off-site construction include a) panelized 2-dimensional 
(2D); b) modular/volumetric 3D; c) hybrid 2D + 3D; and d) sub-assemblies and 
components.
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Due to these various moving pieces, 
off-site construction requires enhanced 
levels of security and a change in 
the emphasis on skill requirements. 
However, off-site can offer higher 
levels of value in terms of quality 
assurance (QA) and corresponding 
customer satisfaction through time and 
cost certainty. Also, off-site systems 
often are more technically advanced 
due to the inherent QA process of 
a factory environment and the use 
of Lean production concepts. Lean 
production, which stemmed from the 

production system at Toyota, represents 
striving for perfection through a 
continuous improvement process. 
Lean principles encompass teamwork, 
robust communication, efficient use of 
resources and elimination of waste.

Beyond cost efficiencies, off-site 
offers a more sustainable approach 
to construction. Socially, the factory 
environment improves working 
conditions and offers a change in 
“construction culture” by providing a 
safe, clean place of work with improved 
job security and flexible shift patterns. 

This is of particular relevance when 
considering staff diversification. In the 
Government of the United Kingdom 
(UK), for example, women account for 
only 13 percent of total employment 
in the construction sector. However, 
women fill 27 percent of off-site roles 
due to better security and greater 
flexibility.[6] From an environmental 
perspective, “constructing” off-site in a 
factory corresponds to a more-efficient 
use of materials. A qualified supply 
chain secures this efficiency since these 
materials then can be optimally utilized 
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Uninsulated open panels with 
first skin only on one side (e.g., 
oriented strand board—OSB—
on one side of timber panels)

Uninsulated floor panels with 
decking only on one side and 
exposed joists/beams

Uninsulated open panels with 
first skin only on one side (e.g., 
OSB on one side of timber 
panels)

Uninsulated modules whose 
surfaces have first skin on 
only one side

1

Insulated open or closed 
panels without finished linings 
(e.g., structural insulated 
panels—SIPs)

Insulated floor panels without 
finishes

Insulated open or closed 
panels without finished linings

Insulated modules without 
finished linings

2

Insulated closed panels 
finished on one side (either 
internally or externally)

Insulated floor panels finished 
on one side (either upper or 
lower side)

Insulated closed panels 
finished on one side (either 
internally or externally)

Insulated modules with 
finished lining on one side 
(either internally or externally)

3

Insulated closed panels fully 
finished externally or internally, 
with integration of services (i.e., 
with electrical and mechanical 
services, windows and doors)

Insulated floor panels fully 
finished on the upper and 
lower sides, with integration 
of services (i.e., with electrical 
and mechanical services)

Insulated closed panels fully 
finished externally or internally, 
with integration of services 
(i.e., with electrical and 
mechanical services, windows)

Modules fully finished on 
all sides, with integration of 
services (i.e., with electrical 
and mechanical services, 
windows and doors)

FINISHED FLOOR

FINISHED CEILING

FINISHED SIDE

UNFINISHED SIDE

Figure 2: Subcategories of off-site construction.[5]
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to create components that are assembled 
on-site to form enhanced levels of 
building performance. In addition, off-
site offers wider economic advantages; 
specifically, it provides opportunities 
for up-skilling a local labor force, which 
adds value to a localized supply chain in 
the efficient delivery of a higher-quality 
product. Off-site construction can offer 
significant financial benefits through 
increased speed of construction and 
consequent reductions in financing 
costs. Early project completion and a 
consequent early sale/rental income 
also provide significant cash-flow 
opportunities.

Addressing Resistance
Although a compelling case exists for 
off-site construction, industry players 
may resist such a change, mainly due 
to the different skillset requirements. 
Off-site needs a more-holistic knowledge 
base with an improved understanding 
of project management, scheduling 
and planning requirements. Given 
this, all levels of off-site need a new 
approach to training and skills in 
order to improve pathways for career 
progression and enhanced levels of 
up to-date information (see “Figure 3,” 
left). In addition, the higher levels of 
capital and technical approval costs 
for off-site construction require more-
informed investment decisions and a 
more robustly defined value proposition 
through improved levels of evidence-
based information. In this respect, 
off-site construction requires strong 
business leadership, combined with 
operational management and technical 
knowledge, to address misconceptions 
of the public, clients, lenders and 
insurers. Addressing these also will 
challenge the traditional construction 
business models since off-site has a 
different cash-conversion cycle, e.g., 
more upfront costs, which require 
different finance arrangements for it to 
operate at scale.

A need for improved levels of 
guidance and information[7] are 
necessary, too, because off-site is 
closely associated with manufacturing 
and draws on principles that seek to 
improve quality, efficiency and waste 
reduction. The guidance required and 
flow of information among design, 
production and assembly are, therefore, 

WHAT HOW WHY

START POSITION

FACTORY
OPERATOR

TECHNICAL
SALES

CLIENT
CEO

NEW START:
JUST LEFT COLLEGE

REGIONAL
SALES REP

SME TRADITIONAL
HOUSING DEVELOPER

SKILLS PROFILING DETERMINES 
AN INDIVIDUAL’S STARTING  
LEVEL FOR EACH SKILLSET

PROJECT  
MANAGEMENT

DESIGN FOR  
MANUFACTURE  
AND ASSEMBLY

ON-SITE ASSEMBLY

MAINTENANCE 
AND REPAIR

COMPUTER-AIDED  
DESIGN/COMPUTER- 

AIDED MODELING

BUILDING  
INFORMATION  

MODELING

BUILDING  
PERFORMANCE

LOGISTICS

END POSITION

FACTORY
OPERATOR

TECHNICAL
SALES

CLIENT
CEO

PRODUCTION
MANAGER

BUSINESS  
DEVELOPMENT

DIRECTOR

NATIONWIDE STRATEGIC
OFF-SITE PARTNER

KEY

NOVICE

ADVANCED BEGINNER

COMPETENT

PROFICIENT

EXPERT

1

2

3

4

5

PROGRESSION 
THROUGH THE SKILLS 
DEVELOPMENT PATHWAY

Figure 3: Examples of off-site skills development pathways.
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different from traditional construction. 
These communication channels require 
more integration and more-holistic 
knowledge at all levels. For example, 
off-site often is criticized for a lack 
of design flexibility. Through a well-
defined product family architecture 
(PFA), however, it can ensure the 
desired levels of variation to suit 
customer/client needs. PFA is a range 
of standardized component parts used 
for a mass customized design approach, 
often contained within a computer-
aided design (CAD) library for design 
efficiency. Mass customization is the 
fulfillment of customized requirements 
at an industrial scale utilizing 
standardized components in order to 
achieve competitive prices and lead 
times.

Improvements in information and 
communication technology (ICT), 
including the onset of building 
information modeling (BIM), 
should assist with the adoption of 
off-site techniques. By visualizing 
3-dimensional (3D) computer models, 
BIM should help with the control of 
information, from conceptual design 
to on-site interfacing. Furthermore, 
it should help demonstrate the value 
proposition of off-site through the 
representation of robust data acquired 
on time, cost, technical and overall 
environmental performance (embodied 
and operational energy).

Based upon the evidence available, 
the barriers to off-site construction 
internationally have relative commonal-
ity.[1][5][7][8] With improved levels of 
international knowledge management, 

there are opportunities to collectively 
overcome these barriers.

A recent Offsite Construction 
International workshop, held in Boston 
and co-hosted by the University of 
Utah, Edinburgh Napier University 
(Scotland) and Lulea University of 
Technology (Sweden), served to 
progress an international, industry-
led conversation. The findings from 
this workshop, which were supported 
by the National Institute of Building 
Sciences, Scottish Enterprise, Scottish 
Development International and The 

Construction Scotland Innovation 
Centre, will be presented and taken 
forward at the 2016 Modular and Off-
site Construction (MOC) Summit. Learn 
more at www.mocsummit.com. JNIBS

ABOUT THE AUTHOR: Robert Hairstans, PhD 
is head of the Centre for Offsite Construction + 
Innovative Structures (COCIS) at Edinburgh Napier 
University (Scotland), Institute for Sustainable 
Construction (ISC). He also is lead author of the 
Royal Institute of British Architects-
endorsed publication Building 
Offsite: An Introduction, which is 
available free at www.nibs.org/ 
?page=oscc_resources.
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Term Overview
Prefabricated (Pre-Fab) 
Construction

Prefabrication can cover off-site prefabrication of materials and parts; prefabrication of components and 
subassemblies; and volumetric units or modules.

Modular Construction Modularization of construction is considered a way of reducing complexity but still offering customized solutions. The 
Modular Building Institute (MBI) defines modular construction as an off-site process, performed in a factory setting, 
yielding 3D modules that are transported and assembled at a building’s final location.

Industrialized Building 
Systems (IBS)

IBS represents the prefabrication and construction industrialization concept. The term has been used as a shift 
away from prefabrication, with additional emphasis on improved productivity, quality and safety.

Open Building 
Manufacturing

Open building manufacturing is the concept of applying production theory to construction, employing standardized 
components that can be configured and assembled to provide a specific end result.

Table 1: Key off-site terminologies.
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The National Institute of Building Sciences established 
the Academy for Healthcare Infrastructure (AHI) to 
bring together leading healthcare professionals to 

address industry challenges at a national level. AHI identified 
a number of issues considered critical to advancing American 
healthcare infrastructure. In 2015, through AHI’s collaborative 
research program, AHI researchers interviewed executives 
from 25 private healthcare systems and two federal agencies. 
The findings form the basis of five “best current thinking” white 
papers covering the following topics:
1. Owner organization for successful project outcomes;
2. Developing a flexible healthcare infrastructure;
3. Project acceleration/speed to market strategies;
4. Defining the next generation’s focus; and
5. Reducing capital costs.

Each of the five teams offered in-depth presentations at 
the AHI Forum, held January 11 during Building Innovation 
2016: The National Institute of Building Sciences Fourth 
Annual Conference and Expo in Metropolitan Washington, 
D.C. (The white papers are available on the Institute website 
at www.nibs.org/?page=ahi_papers.) Brief highlights of 
each of the program areas follow.

Team 1
Owner Organization for Successful Project Outcomes
Academic Facilitator: Kirk Hamilton, FAIA,  
Texas A&M University
Healthcare construction is complex and expensive, and usually 
represents a significant segment of an organization’s capital 
investment. Data suggests healthcare construction completed 
in 2015 exceeded $1.04 trillion.[1]

Most owners don’t effectively exert the project controls 
available to them. How owners organize their internal 
decision and accountability structure is, perhaps, the single, 
most-critical element in producing successful projects. This 

team identified 12 themes that consistently arose from their 
interviews with industry experts.

Team 2
Developing a Flexible Healthcare Infrastructure
Academic Facilitator: David Allison, FAIA,  
Clemson University
This team explored current issues and success factors 
impacting flexibility, including a definition of flexibility in 
healthcare infrastructure and why flexibility and an ability 
to accommodate changing needs are important. They also 
identified and discussed the forces of change in healthcare. 
The team then explored when and where flexibility was most 
critical and to what degree. Through feedback from team 
members, in combination with a literature search and best-
practice case study review, the work outlined concepts for 
achieving flexibility and recommendations on how to optimize 
flexibility in healthcare infrastructure.

Team 3
Project Acceleration/Speed to Market Strategies
Academic Facilitator: Rebekah Gladson, FAIA,  
rggroup global
“Speed to market” is an aspirational conversation about 
improving the overall success of healthcare business 
by considering project planning, project delivery, risk 
management and innovation as an integral part of 
accelerating project development economically. Although 
an owner’s strategic and business plans contain the guiding 
principles for all new capital programs, the challenge is 
how to align the interface of design and construction with a 
strategic and business plan and optimize it for healthcare. 
The single, most-important influencer in the success of 
project acceleration and improvement in speed-to-market 
outcomes is the owner.
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By Joe M. Powell

Research Illuminates 
Best Current Thinking

Healthcare Infrastructure

AHI research teams present findings of 
critical industry topics at the AHI Forum 
during Building Innovation 2016 in January.
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Team 4
Defining the Next Generation’s Focus
Academic Facilitator: Mardelle Shepley, FAIA,  
Cornell University
While the entire collaborative research program has been 
designed to focus on issues that are currently critical to industry 
performance, team members felt it is imperative to avoid 
repeatedly addressing the same topics.

Any discussion of current issues must be positioned in the 
context of forthcoming developments. While no roadmap to the 
future exists, conjecture about long-term developments is useful 
in weighing current options. Several organizations and journals 
have explored the future of healthcare infrastructure (e.g., The 
Joint Commission, 2008; U.S. News and World Report, 2014), but 
the role of future generations has not been clearly addressed. To 
shed light on the potential directions of the next generation, Team 
4 debated:
• What questions should the next generation be asking?
• Upon what issues should the next generation be focused?
• What educational and professional experiences will 

differentiate the current generation from the next generation?
• What characteristics will define the leaders of the next 

generation?
• What are the hopes and expectations of the next generation?

Team 5
Reducing Capital Costs
Academic Facilitator: Dennis Bausman, PhD,  
Clemson University
The American healthcare system now is challenged to heal more 
patients with fewer resources. As a result, the built environment 
for healthcare must respond by being more supportive and 
costing less. Team 5 focused on:
• Evaluating capital costs based on life-cycle cost, best value;
• Operational efficiency;
• How to use “Lean” existing processes first;
• Concentrating on the patient experience;
• Managing real estate as a valued asset;
• How to use programming to drive development budgets;
• How to address needs, not wants;
• How to select project team members based on fit, 

understanding and qualifications;
• How to utilize performance contracting;
• Developing standards;
• Leveraging technology;
• Prefabrication and modularization; and
• How to leverage purchasing power.

While these and other selected topics are wide ranging, the 
team offered approaches for each.

2016 Programs
AHI’s Collaborative Research Program for 2015 was an 
unqualified success, with participation by all top-tier 
professionals—healthcare system owners, subject-matter experts 
and academic facilitators. The resulting white papers genuinely 
represent the best current thinking in the healthcare facilities 
industry.

It’s now time to turn to this year’s program. AHI researchers 
have begun to interview industry leaders in an attempt to identify 

a new set of critical topics and, subsequently, will recruit teams to 
address each topic. Guided by four owners, each team will include 
appropriate experts in all fields of design and construction.

In addition, AHI believes that the best way for healthcare 
facility leaders to learn is from each other. In 2016, industry 
executives will be placed in groups with other companies that 
are similarly constituted in the Industry Governors Program. 
In addition to dialogue among members of each group, 
participants also will have an opportunity to acquire insight 
from executives from other industries who have wrestled with 
comparable problems.

Interested in participating in either the Collaborative  
Research Program or Industry Governors Program? Visit  
www.nibs.org/?page=ahi to learn more about AHI and 
participation in these programs. JNIBS

ABOUT THE AUTHOR: Joe M. Powell is executive director of the National Institute 
of Building Sciences Academy for Healthcare Infrastructure.
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Industry Expert Panelists Weigh In

The Journal of the National Institute of Building Sciences 
(JNIBS) and moderators Stephen Hagan and Kimon 
Onuma convened a virtual panel of industry experts to 

discuss the present state of the practice of facility management 
(FM) and future visions and possibilities of how data 
influences the performance of facilities over their life cycle. 
Two previous articles on integrated facility management (iFM) 
touched on data and the facility life cycle for federal facility 
management (FED iFM)—see the December 2014 and June 
2015 JNIBS issues. This article expands these discussions with 
new voices and broadened industry perspectives.

Panelists Russ Manning, Larry Melton, John Roach, Renée 
Tietjen and Jim Whittaker engaged in the following lively and 
enlightening dialogue. (Panelists’ titles, companies and contact 
information are noted throughout this article.)

What significance does data play in the life cycle 
of facilities? (On a scale of 1-10, the panelists 
were asked how important data was, and all 
replied “10.”)

Lawrence Melton (LM): Data is the foundation of how 
we are designing and operating our buildings. The future of 
facilities is here, and the Internet of Things (smart buildings) 
has changed our expectations of “what would be nice to do” to 
“what we need to do” simply on the basis of improving our life-
cycle costs. Our ability to propagate new norms is built on the 
capacity to model data into narratives that influence systemic 
change.

Renée Tietjen (RT): Digital data creates information. 
Aggregated information provides knowledge. Knowledge 
supports good business and resource allocation decisions 

18  JOURNAL OF THE NATIONAL INSTITUTE OF BUILDING SCIENCES – APRIL 2016

Data and the Facility Life Cycle

Integrated Facility Management
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Lawrence A. Melton
The Building People
lawrence.melton@thebuildingpeople.com

Renée Tietjen I, AIA, RLA, LEED-AP
Senior Architect, VA BIM Program Manager, 
Construction & Facilities Management,
U.S. Department of Veterans Affairs
renee.tietjen@va.gov

Using data as a foundation in designing, constructing and operating smart buildings, such tools as space and equipment planning systems (SEPS) 
and building information modeling (BIM) can help industry players maximize a facility’s performance and life cycle—the crux of integrated facility 
management (iFM).
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during all phases of the facility 
life cycle—planning, designing, 
constructing, operating and disposing 
of facilities. Any organization wishing to 
maximize the present and future value 
of their real property portfolio will need 
to value digital building data as an asset 
similar to the actual physical facility.

John Roach (JR): Access to accurate 
and up-to-date information about 
facilities is the key to all facility life-cycle 
activities. This is true from all scales, 
such as enabling effective long-term 
capital planning by executives, allowing 
operations staff to respond efficiently to 
urgent maintenance issues and creating 
audit-ready records to justify plans and 
operations and their associated budgets.

Jim Whittaker (JW): Over the last 
three decades working in facilities across 
the United States and internationally, 
facilities data has become increasingly 
important. Recently, every facilities 
project in which I have been engaged has 
required a strategic perspective of data 
governance, capture and management 
integrated with the life-cycle perspective 
of facilities. The significance of the data 
(and metrics) ranges from 7 to 10 and 
typically increases as you move up the 
facilities organization. However, data is 
important at each level, from operational 
(process data and metrics), to tactical 
(management metrics), to strategic 
(performance measurement and key 
performance indicators, or KPIs).

Russ Manning (RM): While I value it 
at a 10, accurate data is the requirement 
for solid information. Good information 
is the basis of good leadership decisions. 
Without accurate data, leaders make 
poor decisions based on invalid 
information. Life-cycle management is a 
concept based on the premise of having 
good information about the assets you 
are managing.

But while I value it at a 10, our organi-
zation seems to view the value of data 
at 5. Most of our leadership still view 
buildings as a liability instead of an asset. 

They don’t trust the information they 
have about the assets. They underfund 
projects [to improve this situation] based 
on a lack of trust in the information and 
see their facility assets as never-ending 
“money pits.”

While there is a growing under-
standing that to fix the information 
problem we have to get better underlying 
data (accurate data), the timeline to get 
there is beyond a typical leader’s viable 
attention span.

What are some examples of the 
reliance of data in iFM?

JW: Operational, tactical and strategic 
needs. Operational needs for the capture 
and maintenance of accurate facilities 
data in conducting failure modes and 
effects analyses (FMEA) to develop 
reliability-centered maintenance 
(RCM) programs and to implement 
effective root cause failure analyses 
(RCFA) programs. Tactical needs 
for accurate and consistent data for 
resource allocation decisions; reliable 
repair versus replacement decisions; 
and operational budgeting. Strategic 
needs for the right data for strategic 
facilities planning and capital renewal 
forecasting, as well as real estate 
portfolio programing.

RM: The effort of FED iFM is 
fundamentally about getting better data 
to assist in life-cycle management and 
assisting those who execute facilities 
management with the tools they need 
to work smarter. FED iFM is the single, 
most-important initiative we have for 
the effective long-term facility life-cycle 
management of our facility assets. Most 
of our leadership is focused on other 
near-term fires, and don’t see this as 
strongly as I do. However, accurate asset 
visibility is the largest impediment to 
dealing effectively with near-term fires 
and being more proactive to prevent 
them in the future.

What, if anything, do new 
emerging technologies (building 
information modeling, BIG data, 
drones, cloud computing, etc.) 
have to do with your vision of 
the future of FM and iFM?

JW: My vision of the future of FM/
iFM is one where the facility manager 
takes the mindset of an owner, takes 
a life-cycle approach to facility asset 
management and uses data with 
confidence for strategic decision making 
and continuous improvement. It also 
is a future where the facility manager 
clearly aligns the facilities strategy 
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Continued on page 20

John Roach
Principal Consultant,  
MurphyTate, LLC
john.roach@gmail.com

James P. Whittaker, PE, CFM, CEFP, FRICS
President/CEO,
Facility Engineering Associates
whittaker@feapc.com

Present Achievements 
and Future Milestones
In October 2015 at the National 
Press Club, James Dieter, executive 
director of the Asset Leadership 
Network (ALN), presented the 
Asset Leadership Impact Award to 
the iFM/SEPS2BIM team, which 
included the U.S. Department of 
Defense, Defense Health Agency; 
U.S. Department of Veterans Affairs, 
Office of Construction & Facility Management; U.S. Department of Navy; Executive 
Office of the President of the United States, Office of Management and Budget; 
and the National Institute of Building Sciences and its federal contractors, including 
Onuma, Inc. “This major achievement demonstrates how important collaboration 
among diverse federal agencies and others is and how that collaboration can result in 
true industry leadership and innovation,” said Kimon Onuma.
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Use this handy cross-reference for further information 
relating to articles in this issue of the Journal of the National 
Institute of Building Sciences.
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with the mission of the organization/
agency/institution, integrates across 
functional boundaries and innovates 
without compromise. FM technologies 
are available to really accelerate the 
innovative process.

The global trends I see today across 
facilities focus on data for business 
intelligence and analytics and the need 
to get our collective arms around the 
abundance of data. The integration of 
data in computerized maintenance 
management systems (CMMS), 
computerized asset facility management 
(CAFM) and integrated workplace 
management systems (IWMS) via FED 
iFM and integrated dashboards will 
continue to become mainstream. From 
an FM perspective, building information 

modeling (BIM) has been both an 
antagonist and savior. The continued 
move toward cloud computing and the 
Internet of Things (IoT) will increase the 
requirements for better cybersecurity 
and resilience [in facilities].

Finally, the implementation of 
other FM technologies and tools, such 
as predictive testing and inspection 
(PT&I) methods, automated fault 
detection and diagnostics (AFDD) and 
3-dimensional (3D) laser scanning, in 
addition to metering and monitoring 
sensors, will continue to increase as 
the validation of their value becomes 
better documented. These tools and 
technologies are integral to effectively 
achieving my vision of the future of FM 
and iFM.

Do you have any examples of 
interoperability of data at work 
for your organization; shared 
resources and tools among 
owners in the management 
of project requirement data; 
and methods of collaborating 
between owners and 
consultants?

Kimon Onuma (KO): Interoperability 
of data at work for your organization—
The space and equipment planning 
system (SEPS) creates a common 
baseline for project requirement data. 
SEPS is now web-enabled and accessible 
to all U.S. Department of Veterans Affairs 
(VA) planners. SEPS generates a common 
language about spatial requirements and 
the associated equipment.

Shared resources and tools among 
owners in the management of project 
requirement data—The U.S. Department 
of Defense (DoD) Defense Health 
Agency (DHA) and VA sharing the SEPS 
tools and 1691 Medical Equipment 
database allows two agencies to 
collaborate on a common goal.

Methods of collaborating between 
owners and consultants—In 2013, 
SEPS2BIM reached a milestone by 
moving SEPS to MAX.gov, web-enabling 
and then opening web services to the 
data in 2015. This set the stage for having 
common data throughout the life cycle.

JR: Interoperability of data at work 
for your organization—For more than 
a decade, the California community 
colleges have used an online system to 
manage statewide space inventory data, 
facility condition assessments, capital 
planning and financial reporting on 
capital construction projects.

Shared resources and tools among 
owners in the management of project 
requirement data—This same system 
enables local college districts to report 
to and collaborate with the State 
Chancellor’s Office, which reviews and 
approves local submittals.

Methods of collaborating between 
owners and consultants—Community 
college contractors always have 
supported the districts by using the 
online system to develop initial and 
final project proposals. But beginning 
in 2013, the linkage to cloud-based BIM 
expanded the ability for contractors to 
link to and enhance capabilities, such 
as enabling expanded assessments, 

Russ Manning, PhD, LEED AP
Chief, Operations & Life Cycle Integration Branch, Defense 
Health Agency Facilities Division, U.S. Department of Defense
russell.w.manning.civ@mail.mil
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submitting work orders and developing 
campus master plans.

JW: Many of our clients are using 
tools…to share resources and collaborate 
between owners, designers, contractors 
and consultants. Some have created 
really nice project dashboards and data 
management system (DMS) structures.

Having data span the life cycle 
of projects and the facility 
portfolio requires access to a lot 
of data and many tools. What 
challenges do you see in the 
short- and long-term?

JW: You are absolutely right; there is 
a lot of data and much of it is exchanged 
between multiple tools/technologies. 

From my perspective, still the biggest 
challenges are for the project team to 
identify the process and management 
metrics and KPIs early in the project 
and establish clear and consistent data 
standards. This enables the solutions 
to be configured properly to provide 
the desired information in a readily 
accessible format.

JR: Today, for large organizations, the 
biggest challenges, both short- and long-
term, are not technology-dependent. 
Rather, they focus on establishing 
the organizational awareness and 
business tools that ensure success 
such as: developing and sustaining the 
institutional commitment to begin the 
process of integrating data and accepting 

that benefits will grow incrementally 
over time; accepting that incomplete and 
fractured data is still valuable and suitable 
for starting the integration process, and 
that current work can (must) proceed in 
parallel; building vendor awareness; and 
requiring contractual language to ensure 
data sources remain accessible when any 
future platforms are selected.

The Thought Leadership team of the 
Institute’s buildingSMART alliance® 
has identified iFM and SEPS2BIM as an 
important component of its plan moving 
forward. As ongoing collaboration 
among industry players continues, the 
iFM initiative will continue to grow in 
significant and impactful ways. JNIBS
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President/CEO,  
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Since the National Institute of Building Sciences Low 
Vision Design Committee (LVDC) article came out 
in the April 2015 issue of the Journal of the National 

Institute of Building Sciences (see page 18), the committee  
has released its Design Guidelines for the Visual Environment.  
The Guidelines now are available on the Institute’s website at 
www.nibs.org/?page=lvdc_guidelines. The Guidelines, which 
involved six major versions and two public reviews, constitute 
the major opus of this small but determined multidisciplinary 
group, whose members joined forces in 2011 to find a way 
to define and codify the process of creating supportive 
environments for people with low vision.

Not content to rest on their Guidelines laurels, LVDC 
members, many of whom experience low vision themselves, 
are beginning to tackle the herculean task of moving the  
“mays, mights and considers” into the “shalls, wills and 
musts” of mandatory building-standards language. More 
importantly, the team now must assign measurable 
performance values to the concepts they have generated 
for the Guidelines to serve the 17 million and ever-growing 
population of Americans with low vision. While not every 
concept in the Guidelines currently is measurable, it will be 
up to a subset of the committee to determine which values 
can be translated into a standard.

Five Key Learnings
In the course of developing the work, LVDC developed five 
underlying principles, called “learnings,” which shape the 
development of the standard:

1. Designers must have a broad-brush understanding 
of what creates low vision, as well as its physical, 
physiological and psychological results. For instance, age-
related macular degeneration, which occurs in one-third of 
individuals over age 75, causes loss of central vision, while 
peripheral vision is intact. Glaucoma and diseases of the 
retina cause the opposite effect, a “tunnel vision,” in which 
the peripheral vision is faulty while the central vision is 
intact. Diabetic retinopathy (on the rise as the incidence of 
diabetes increases) can result in small blind spots scattered 
on the field of vision. It is worth noting, too, that traumatic 
head injury, which can occur at any age, can result in any of 
these visual conditions.

2. Different forms of low vision may respond best to different 
design solutions. A higher light level may not be an optimal 
solution for certain low-vision conditions, especially if it 
comes at the cost of glare. Instead, higher value contrast of 
the elements within the environment may serve as a better 
solution. Measured in a gray-scale value from light to dark, 
value contrast allows a person to distinguish the edges of an 
object from its background.

3.  The senior population is disproportionately affected by 
low vision. Low vision increases in prevalence with the age 
of individuals, making it an increasingly important design 
concern as the general population ages. In fact, according 
to Robert Massof, MD, professor of Ophthalmology and 
professor of Neuroscience at the Johns Hopkins University 
School of Medicine, the incidence of low vision in the United 
States is expected to rise from 350,000 new cases per year in 
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By Stephanie Stubbs, Assoc. AIA, PMP

Supportive Environments  
for People with  
Low Vision: Moving  
Toward a Standard

Low-Vision Design

This series of simulated images shows how different conditions affect vision. The photo on the left illustrates how macular degeneration wipes out 
central vision. The center photo illustrates normal vision. And, the photo on the right illustrates vision affected by retinitus pigmentosa, which blurs 
peripheral vision while saving central vision, a condition commonly referred to as “tunnel vision.”
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2015 to more than 500,000 cases per 
year in 2025. Older people need two 
to three times as long as their younger 
counterparts to adjust to changing 
light levels, according to the American 
Foundation for the Blind. This has 
ramifications for prescribed lighting 
levels, especially in such facility types 
as elder-care facilities, or for home 
remodeling as people “age in place.”

4. Federal guidelines currently do 
not adequately accommodate 
people with low vision. Low vision 
is distinguished from legal blindness 
(i.e., visual acuity worse than 
20/200 in the better-seeing eye) for 
accommodation requirements in 
the built environment in accordance 
with the Architectural Barriers Act of 
1968 (ABA) and the Americans with 
Disabilities Act of 1990 (ADA). While 
the ABA and ADA were translated into 
design guidelines that accommodate 
people who are blind, these acts do 
not consider people with low vision.

5. Designing supportive environments 
must be integrated and must 
consider lighting, architectural 
elements, finishes and signage. 
These represent most of the 
architectural lessons that could 
translate most easily into standards 
language.

Four Elements for Standards 
Development
Lighting for supportive visual 
environments begins with one rule: 
minimize glare. While daylighting often 

is a preferred source of light, glaring 
effects of a large window streaming 
brilliant sunlight into a room can be 
detrimental. Daylighting a space from 
more than one direction in space may 
help balance the light throughout the 
room during the day. Architecturally 
speaking, the shape of ceilings can 
significantly affect how ambient daylight 
is directed throughout the space. Using 
layers of light (including task lighting, 
as well as lighting room surfaces) can 
create higher light levels where they are 
needed. Individual lighting controls can 
be added to allow users to adjust lighting 
for their own benefit.

Architectural elements, particularly 
in the path of travel, influence the ease 
with which people with low vision can 
wayfind and navigate within a space. 
Color, contrast and texture can be used 
to define changes in travel: curbs, ramps 
and steps. Employing medium- or dark-
colored walking surfaces helps avoid 
glare on pathways. These elements work 
together—and with lighting—to create 
a visually supportive environment. They 
also work together with the framework 
of building architecture. For instance, 
consistent and regular floor layouts in 
public spaces aid wayfinding for people 
with low vision. Orderly layouts extend 
to furniture and freestanding signage as 
well.

Finishes of internal and external 
elements within a space can help or 
hinder the visual environment. For 
instance, patterns in flooring material, 
particularly irregular patterns popular 

in today’s hospitality buildings, may 
obscure the edge of a step; as a result, 
they are not recommended. Avoiding 
reflective and transparent vertical 
surfaces also can alleviate visual 
confusion.

Signage is another area of design 
for which increased contrast between 
letters/symbols and their backgrounds 
can help people with low vision to 
navigate. Placement of signage itself can 
make the displayed information easy 
to use or completely inaccessible. For 
instance, overhead wayfinding signage 
may be unusable; in contrast, signage 
that is repeated at eye level on an 
adjacent wall may provide easier access 
to the information.

Moving Forward 
The LVDC embarked on a three-pronged 
approach toward creating a standard:
• Technical development: LVDC 

members are planning to further 
research and develop the concepts 
mentioned in this article into 
standards language.

• Outreach: The committee presented 
its work on the Guidelines at the 2015 
American Institute of Architects 
Convention in Atlanta, as well as at 
the 2015 Environments for Aging 
Conference in Baltimore, Maryland. 
Audiences at both venues responded 
enthusiastically, and multidisciplinary 
teams of LVDC members have 
been invited to present additional 
information on the Guidelines at 
both of these conferences in 2016. 
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Light-colored, polished floor surfaces enable reflected “hot spots” in 
the path of travel, creating confusing visual environments and inhibiting 
wayfinding for people with low vision.
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The Business Instructional Facility at the University of Illinois provides 
an example of good, balanced daylighting and natural light. The project 
was designed by Pelli Clarke Pelli Architects.

Continued on page 24
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NEW! Ultra Drain Mat™ 
Drainage and Ventilation 
System from Plastic 
Components
Designed for use with exterior 
stone, stucco, brick, cedar 
or fiber cement siding, Ultra 
Drain Mat is an easy-to-
install rainscreen system that 
provides effective drainage 
and ventilation. It keeps moisture from entering the wall 
system through mortar joints, gaps or cracks in the cladding 
material, and via the edges of wood or fiber cement board. 
Ultra Drain Mat creates a continuous capillary break and 
channel for moisture to drain and also accelerates drying of 
the exterior cladding. Available in .25-inch (6 mm) and .40-
inch (10 mm) thicknesses. www.plasticomponents.com

SPECIAL ADVERTISING SECTION

MARKETPLACE

Additionally, Institute President 
Henry L. Green, Hon. AIA (himself an 
active LVDC member) presented the 
Guidelines to the California Council 
of the Blind in October 2015, and 
spoke at the American Foundation for 
the Blind Leadership Conference in 
March 2016.

• Sponsorship: The LVDC is actively 
pursuing sponsorship through the 
International Code Council (ICC) to 
develop the Guidelines into an ICC 
standard.
The LVDC considers its Guidelines 

and standards development a work 
in progress and invites Institute 

members and others involved in the 
built environment to comment on the 
Guidelines and take part in shaping the 
standard for more supportive visual 
environments. Visit the Institute’s 
website (www.nibs.org) for more 
information. JNIBS

ABOUT THE AUTHOR: Stephanie Stubbs, Assoc. 
AIA, PMP is the National Institute of Building Sciences 
program director for the Low Vision Design Committee.

The Low Vision Design Committee is grateful 
for generous support from the Hulda B. and 
Maurice L. Rothschild Foundation and the Jim 
H. McClung Lighting Research Foundation.

References: 

Center of Design for an Aging Society, www.centerofdesign.org.

Illuminating Engineering Society. IES/ANSI RP-28-07, Lighting and the 
Visual Environment for Senior Living, www.ies.org/store/product/

lighting-and-the-visual-environment-for-senior-living-1032.cfm.

National Institute of Building Sciences Low Vision Design Committee. Design Guidelines for the Visual 
Environment, current draft, www.nibs.org/?page=lvdc.

Robert Nathan Mayer, PhD, 
founder and president of 
the Hulda B. and Maurice L. 
Rothschild Foundation and one 
of the founding members of the 
Institute’s Low Vision Design 
Committee, passed away on 
December 4, 2015. “The Institute 
has lost not only a generous 
contributor, but also a caring, 
actively involved committee 
member,” says Institute President 
Henry L. Green, Hon. AIA. “Rob 
worked with us on the front lines 
of our four-year effort to create 
design guidelines for supportive 
environments for people with low 
vision and, more recently, to turn 
those guidelines into a building 
standard. We will all miss him and 
his thoughtful guidance a great 
deal.”

LVDC members are committed 
to continuing their efforts in Rob’s 
spirit.
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Incentivizing pre-disaster resilience for buildings and 
communities, in response to declining federal and 
state funding for disaster mitigation, has emerged as 

a critical focus area for the National Institute of Building 
Sciences and its Multihazard Mitigation Council (MMC) 
and Council on Finance, Insurance and Real Estate (CFIRE). 
Building on MMC’s and CFIRE’s joint 2015 White Paper for 
Developing Pre-Disaster Resilience based on Public and Private 
Incentivization, the Institute used the topic of incentivization 
as the basis of a track during two symposia held in January 
during Building Innovation 2016: The National Institute of 
Building Sciences Fourth Annual Conference and Expo. 
Experts from residential and commercial real estate, the 
business community, finance, insurance, the utility sector, 
government and infrastructure planning convened to discuss 
the development and use of resilience incentives at the 
Facility Performance & Sustainability Symposium, “Realizing 
Resilience: Incentives for Owners and Operators,” and the 
Security & Disaster Preparedness Symposium, “Realizing 
Resilience: Incentives for Local Leaders and Lifelines.”

Opportunities and Challenges
Results of the two symposia will inform future Institute 
research in developing a national resilience incentivization 
model for buildings and communities, as well as in conducting 
a pilot study to test the model’s effectiveness. Key takeaways 
from the symposia included the following:
• Resilience can be affordable. An increase of one percent 

in construction cost could increase earthquake resilience 
by 50 percent in the San Francisco area, reducing potential 
damage by up to 75 percent, according to Keith Porter of the 
University of Colorado at Boulder. Similarly, flood resiliency 
can be achieved for small sums: Elevating a structure 
typically adds less than five to 10 percent to building cost, 
while flood-proofing adds one to two percent, according to 
the American Institutes for Research.

• Resilience is cost-effective. In 2015, the Federal Emergency 
Management Agency (FEMA) estimated that resilience 
expenditures delivered 4-1 paybacks (i.e., a payback of $4 for 

each $1 spent[1]). Other research has indicated paybacks may 
be as high as 10-1.

• The benefits of resilience extend well beyond bricks and 
mortar. The post-disaster cost to rebuild facilities represents 
only the “tip of the iceberg”, said Aris Papadopoulos, the 
retired CEO of Titan America and founder of the Resilience 
Action Fund. Costs associated with business interruption 
are typically two- to four-times the cost of rebuilding. The 
broader social costs of a disaster are approximately four- to 
eight-times of building cost, according to Papadopoulos.

• Shared resiliency standards are necessary. Resiliency 
standards, such as the recent FORTIFIED Home™ standards[2] 
to render homes resistant to hurricanes and high winds, 
must be developed across the hazard spectrum, adapted 
for local conditions and implemented throughout the 
United States. While building codes provide minimum 
protection, voluntary standards would offer heightened 
levels of resilience, explained Debra Ballen of the Institute 
for Business and Home Safety. Jerry Brashear of Brashear 
Advisors further advocated the development of common 
logic, terms and basic processes to shape resiliency 
requirements and protocols at the community level.

• Standardized risk metrics and valuation models are 
needed. Appraiser James Finlay, CEO of SoundView Risk 
Advisors, noted that the commercial real estate industry 
could accelerate the use of resilience strategies through 
the development of a standard-format resilience report 
to quantify the resilience risks associated with a proposed 
investment. Standardized valuation models, which detail 
the impact of resiliency costs and benefits on building value, 
also must be developed in order to quantify the costs and 
benefits of resilience investments and incentives, according 
to Finlay and Fannie Mae’s Karyn Sper.

• Resilience measures are best adopted through a bottom-
up process. Speakers from the business, insurance, 
utilities and critical infrastructure sectors stressed that, 
while common standards, metrics and valuation models 
are crucial, resilience planning is best undertaken 
by individual homeowners, businesses, utilities or 

By Leanne Tobias; Neil Blais; and Philip J. Schneider, AIA

Realizing Resilience through Incentives
Results from the Institute’s 2016 Symposia

Hazard Mitigation and Risk Assessment
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communities. Customized planning 
allows individuals, organizations or 
governments to tailor strategies to 
specific needs. “A top-down approach 
hasn’t worked,” concluded Brashear.

• Including the insurance industry  
is crucial to the adoption of resilience 
strategies. Catastrophe modeling 
can help businesses assess risks and 
exposure, identify vulnerabilities and 
minimize uncertainty, per Susan 
Lange Smith of Marsh Insurance. In 
addition to property insurance, Smith 
recommended that business owners 
consider business interruption, 
contingent business interruption, 
supply chain and denial of access 
coverages to ensure business 
resilience.

Shawn Lawson of FM Global, which 
insures businesses, utilities and 
voice and data providers, noted that 
resilience improves risk quality. Risks 
associated with fire, flood, wind and 
equipment damage can be reduced 
through careful design, construction 
and maintenance. Lawson also said 
that enhanced risk quality may lead 
to lowered insurance premiums and 
deductibles. In another approach, 

FM Global has rewarded long-term 
customers with credits to their 
premiums, as a result of improved 
risk quality throughout its portfolio. 
Carl Hedde of Munich Reinsurance 
America agreed that insurance 
deductible and premium incentives 
can be crafted to reward resilience. He 
expects resilience initiatives will lead 
to new insurance coverage options 
and pricing.

• While resilience remains a “niche 
business,” investments in resilience 
are beginning to increase. Some 
examples follow:
n South Carolina has awarded $1.1 

million in tax credits for retrofit 
supplies to 963 homeowners, and 
has allocated more than 4,800 
grants totaling $20.8 million to 
hurricane-damage mitigation (with 
more than 41 percent to low-income 
households). The state also initiated 
a Catastrophic Savings Account 
program to encourage consumers to 
save for potential storm damage.

n The Small Business Administration’s 
504 loan program provides fixed-
asset financing for equipment, land 
and building purchases, as well as 

for construction and renovation 
costs. Loan proceeds can be used 
by small businesses for resilience 
improvements.

n The Center for Neighborhood 
Technology developed pilot 
resilience retrofit programs tailored 
to communities, commercial 
property owners and lower-income 
homeowners in the Chicago area. 
The programs target flood resilience. 

n Fannie Mae provides a 10 basis-
point reduction in interest rates 
for green-certified multifamily 
housing, as well as additional loan 
proceeds for properties that reduce 
energy or water consumption by 20 
percent.

n The American Federation of 
Labor and Congress of Industrial 
Organizations (AFL-CIO) Housing 
Investment Trust, which invests 
in mortgage loans for multifamily 
projects, has lent $89 million to 
repair Hurricane Sandy damage at 
the Amalgamated Warbasse Houses 
in Brooklyn. The fund has pledged 
to invest $1 billion in New York 
City over the next seven years for 
disaster relief.
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while restoring a community following a 
disaster. JNIBS

ABOUT THE AUTHORS: Leanne Tobias, the 
2014-2015 chair of the National Institute of 
Building Sciences Council on Finance, Insurance 
and Real Estate (CFIRE), is managing principal of 
Malachite LLC (www.malachitellc.com). Neil Blais, 
the 2011-2015 chair of the Institute’s Multihazard 
Mitigation Council, is president and CEO of Blais & 
Associates, Inc. Philip J. Schneider, AIA is director 
of the Institute’s Multihazard Mitigation Council and 
executive director of the Institute’s Building Seismic 
Safety Council.

n The Onondaga County, New 
York Water Authority adopted 
a comprehensive resilience 
program that includes vulnerability 
assessment, succession planning, 
sustainability initiatives, cyber-
security, asset management and 
emergency-response initiatives. 
This resilience effort is linked to 
the development of operating and 
capital budgets and has improved 
the Authority’s bond ratings, 
reduced its insurance premium 
costs and helped retain its energy-
use level.

• Publicity, outreach and education 
are crucial to expand resilience 
initiatives. Numerous resilience 
strategies have been developed, but 
standardization and implementation 
are lagging due to a lack of knowledge 
and understanding by homeowners, 
businesses and government. The 
development of compelling brand-
ing, education and outreach strate-
gies is needed to make resilience 
understandable and to create 
demand for incentive programs in 
the consumer, business and policy-
making marketplaces.

Looking Ahead
At the outset of the symposia, the 
speakers emphasized that, regardless of 
how resilience is defined, all identified 
incentives can be applied within a local 
community. In fact, the unique nature 
of communities throughout America 
makes it highly unlikely that a singular 
national definition of resilience will 
be sufficient to kick-start progress in 
improving the nation’s overall resilience. 
Identifying ways that all stakeholders—
including property owners, renters, 
and government—can work collab-
oratively toward implementing 
mitigation strategies will encourage 
local investment in resilience for all 
jurisdictions.

The United States has been actively 
working on hazard mitigation and 
reducing disaster losses for more than 
three decades. Some progress has been 
made, but with limitations. A holistic set 
of incentives, cutting across the entire 
spectrum of socio-economic factors, can 
make the difference between investing 
in resilience versus burdening the 
government with absorbing local losses 

References: 
[1]The Institute’s MMC developed the Mitigation 
Saves report for FEMA.

[2]FORTIFIED Home™ is a program of the 
Insurance Institute for Business & Home Safety, 
www.DisasterSafety.org/fortified/home.
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Buildings account for a large percentage of national 
energy consumption and, therefore, represent a 
collective opportunity for U.S. businesses to improve 

energy efficiency and the smart use of resources. As energy-
efficiency demands increase, demand also increases for 
a commercial buildings workforce. These highly skilled 
professionals must possess advanced competencies in 
operations, maintenance and energy-related technologies—a 
demand driven by energy-policy initiatives, regulatory 
requirements and technology advancements.

When buildings are maintained properly by high-
performance-trained personnel, energy consumption 
and operating expenses are lower. So, why is education 
undervalued and why are training budgets always on the 
chopping block?

One reason is that the value of education can be hard to 
quantify and is not universally understood. Another reason 
is distinguishing which of a large number of educational 
opportunities available to energy workers truly are valuable. 
A training program cannot provide the best value without a 
consumer understanding the necessary skills and knowledge 
for a given occupation.

In order for education and training to reflect the needs of the 
industry, the training should be competency-based. Utilizing a 
competency-based training model protects the integrity of the 
training and promotes consumer confidence in the capabilities 
and competence of the people who have successfully com-
pleted the training. A truly competent workforce only emerges 

when a combination of training and workforce development 
plans is established.

Investments in Training
In all industries and organizations, employers look at 
increasing productivity for better performance results. 
Often, the focus is on processes to find efficiencies. However, 
proper training can improve performance and, therefore, the 
productivity of a workforce.

Consider the value of training through the “triple bottom 
line” model. The triple bottom line (aka TBL) is a core concept 
in sustainability, consisting of the benefits accorded to three 
aspects: environmental, economic and social.

The environmental benefits of energy and sustainable 
facility management (FM) training include decreased energy 
consumption and decreased use of natural resources.

On the economic side of TBL, studies show the positive 
financial effects of an educated workforce; namely, a four-to-
one return in added value for every dollar invested in training. 
Research from the Pacific Northwest National Laboratory 
(PNNL) reveals the potential for up to $2 billion in operational 
savings in the U.S. public-buildings sector from competency-
based training and a well-educated workforce. The Building 
Operator Certification (BOC®), a competency-based training 
and certification program that analyzes its training’s impact 
regularly, estimates the BOC training program, on average, 
saves $10,500 annually per certified operator for a five-year 
period.[1] Success stories from the International Facility 
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By Maureen K. Roskoski, SFP, LEED AP O+M

Building the Next-Generation 
Energy Workforce

Commercial Workforce Credentialing

Alignment with Mission, Vision and Values 

-  Align employee 
development to goals 
and values 

-  Identify KPIs that 
relate to mission 
readiness and 
productivity 

-  Support alignment of 
competencies with 
mission 

Competency Needs Assessment 

-  Identify existing 
relevant 
competencies 

-  Determine industry-           
specific 
competencies 

-  Identify proficiency- 
level requirements 

Competency Modeling 

-  Analyze competency 
needs assessment 
findings 

-  Determine 
similarities and 
differences in 
competencies 

-  Build customized 
competency models  

 

- Establish proficiency 
requirements  

- Utilize industry tools 
to assess knowledge 
and skills of staff 

- Allow for supervisor 
assessment 

- Outline a path for 
closing competency 
gaps 

- Determine how to 
measure and report 
competency of staff 

- Continually assess 
workforce 

Competency Based Workforce Development Process  

 Toolbox 

Workforce Assessment 

Figure 1: The development model for a competency-based workforce.
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Management Association (IFMA) 
Sustainability Facility Professional (SFP) 
Credential highlight paybacks from the 
cost of the training within two months.[2]  

 The Building Owners and Managers 
Institute (BOMI) International recent 
graduate survey found that 68 percent 
of graduates experienced a decrease 
in monthly operating expenses after 
completing their BOMI International 
education, energy consumption being 
the number one cost savings.

The last aspect of TBL—the social, 
or people-focused side—often is not 
thought of, but it directly impacts 
building occupants and visitors. Val-
uable, competency-based training 
increases staff morale. Additionally, it 
can lead to career progression more 
quickly, from a low-paying unskilled 
labor position to a higher-paid skilled 
position. Other benefits include 
employee retention and increased 
“brand loyalty.”

Competency-Based  
Workforce Development
Achieving such a workforce goal begins 
with understanding the needed core 
competencies. One known process, 
called a job task analysis (JTA), analyzes 
the tasks performed by individuals in an 

occupation, as well as the knowledge, 
skills and abilities required to perform 
those tasks. Many training providers 
utilize the JTA approach and build their 
programs based on the JTA results. JTA 
is intended to produce the following 
specific outcomes:
• Establishing definable core compe-

tencies and training curriculum.
• Consistently defining skill and 

training needs.
Organizations can use a similar 

approach to achieve the same 
results. To ensure employees gain 
the competencies that are needed for 
them to be most successful at their 
jobs, key performance indicators 
(KPIs) help determine the necessary 
team competencies. These ensure 
the competency model stays aligned 
with an organization’s mission. Next, 
a competency needs assessment 
identifies the tasks required for 
specific jobs and helps identify what 
competencies are needed to perform 
those tasks. Then, a competency model, 
which is the foundation for a workforce 
development plan, can be developed. 
Several competency models, already 
developed for the energy and building 
optimization industries, are excellent 
resources in future competency model 

development (see “Figure 1,” opposite 
page).

Advanced Commercial Buildings 
Workforce Competency Model
The National Institute of Building 
Sciences (NIBS) and the U.S. 
Department of Energy (DOE) Office 
of Energy Efficiency and Renewable 
Energy (EERE) have developed the 
NIBS/DOE Better Buildings Workforce 
Guidelines (BBWG) and collaborated 
with the Consortium for Building 
Energy Innovation (CBEI) to develop 
a competency model and career map 
for the advanced commercial building 
workforce (ACBW). Working with 
industry leaders, including Pennsylvania 
State University (Penn State) and Facility 
Engineering Associates (FEA), the 
support system is directed toward the 
following job titles: Building Operations 
Professional, Energy Auditor, Building 
Commissioning Professional and Energy 
Manager. The competency model, which 
was built off the data obtained from the 
JTAs developed under DOE EERE by the 
National Renewable Energy Laboratory 
(NREL), is a visual representation of 
the competencies for those four jobs. 
It also highlights competencies that 
are shared across those jobs and offers 
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Figure 2: The Advanced Commercial Buildings Workforce Competency Model.
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occupation-specific competencies that 
are unique to each job. The model can 
be used to understand the competencies 
required to work in the energy industry 
and to match job requirements with 
industry-recognized skills. In addition, 
it illuminates any competency gaps 
in the industries where short-term 
training programs can be developed 
or existing programs can be modified. 
The Advanced Commercial Buildings 
Workforce Competency Model (see 
“Figure 2,” page 29) is available on the 
online U.S. Department of Labor’s (DOL) 
Competency Model Clearinghouse.[3]

Federal Buildings Personnel  
Act Competency Model
The Federal Buildings Personnel 
Training Act (FBPTA) establishes 42 
core competencies in the delivery of FM 
services. The FBPTA was enacted on 
December 14, 2010, and required the U.S. 
General Services Administration (GSA) 
to establish core competencies and a 
curriculum for buildings personnel. GSA 
utilized the information from the DOE 
JTAs, along with input from government 
agencies, when developing the core 
competencies for the federal workforce 
involved in building management and 
operations. GSA’s model currently 
contains 12 “Core Competency Areas,” 42 
“Core Competencies” and more than 200 
performances that are specific knowledge 
or skills relating to the competencies. 
Additionally, GSA mapped current 
industry training, curriculum, certificates 
and certifications to these competencies 
and performances. This mapping allows 
people to find training that best fits their 
competency needs (see “Figure 3,” above, 
for information on the resources that 
follow).

GSA developed two key tools that 
support the FBPTA: Accelerate FM and the 
Federal Facilities Skills Assessment Tool 

(FEDSAT). Both are online, open to the 
public and free.[4] Within the Accelerate 
FM tool, users can select their position 
profiles (such as Energy Manager, Building 
Operator, etc.) and see the competencies 
associated with their profiles. The tool 
also has training courses and industry 
certifications that have been mapped to 
the FBPTA competencies. This allows users 
to see what industry qualifications meet 
their competency gaps. Implementation 
of the FBPTA also will allow agencies to 
assign consistent career development 
goals that support and assess progress in 
achieving FBPTA objectives. In concert, 
the FEDSAT tool allows a user to answer 
questions tied to FBPTA performances. If 
the question is answered correctly, credit 
is received for the related performance. If 
the question is answered incorrectly, the 
user is directed to free online training that 
has been mapped to that performance. 
This kind of specificity in directing users 
to training based on competencies is 
unparalleled and is available to everyone.

Other Industry Tools
Other industry models on the DOL 
Competency Model Clearinghouse 
website[3] include several related to 
the energy and buildings workforce. 
In addition, a Facilities Career 
Map Tool has been developed that 
illustrates career opportunities and 

career progression, specifically for 
the following job groups: Building 
Operations Professional, Energy Auditor, 
Building Commissioning Professional 
and Energy Manager. The Facilities 
Career Map began with commercial 
jobs and currently is being expanded 
to include federal jobs and FBPTA-
Aligned Providers. The Facilities Career 
Map Tool demonstrates what possible 
careers look like in terms of sequential 
positions, roles, credentials experience 
and education/training, including:
• Plotting emerging entry-level and 

professional-level credentials.
• Articulating clear pathways for 

advancing incumbent workers in 
the building trades and construction 
industry professions.

• Identifying strategic entry points for 
veterans, trades and other job seekers.

Applying the Competency Model 
Approach 
The competency model approach can be 
followed by both government agencies 
and private-sector organizations. 
However, building the next-generation 
workforce will require integrating these 
industry-defined core competencies 
into the operating competencies of 
FM organizations. The result will be 
a recognizable training program that 
provides the operational efficiencies 
and environmental benefits that FM 
organizations strive for. An effective 
workforce strategy and an educated and 
skilled workforce have an enormous 
potential to decrease energy consumption 
and increase operational savings for 
facilities across the United States. JNIBS
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Figure 3: Resources for implementing a competency-based workforce program.

Resource Website

Accelerate FM—This professional development planning 
and FBTA compliance documentation tool is housed on the 
Facilities Management Institute website, which also offers 
other workforce resources (www.fmi.gov)                

http://acceleratefm.us

FEDSAT—This skills assessment tool is used to assess 
competency related to high-priority FBPTA performances

www.sftool.gov/fedsat

Facilities Career Map Tool—This career mapping tool 
shows entry points and career progression with the energy 
and facilities industries

www.facilitiescareermap.feapc.com
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