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Executive Summary 


The two-day Putting Energy Research into Practice workshop, conducted on be
half of the General Services Administration Office of Federal High-Performance 
Green Buildings, resulted in a productive discussion on the process, barriers, and 
enablers in adopting energy reducing technologies, strategies, and practices. 
Through a series of breakout sessions and large group discussions, workshop par
ticipants identified an eight-stage adoption process with more than 30 stakehold
ers and multiple barriers. These conversations highlighted how the adoption 
process is a complex and interdependent system that requires more integration 
and collaboration. From this, we see that our efforts going forward should focus 
on these main enablers or levers of change: 

1.	 Develop, deliver, and use integrated energy reduction solutions. 

2.	 Improve education and training opportunities to advance workforce skills. 

3.	 Influence the procurement, contracting, and finance processes. 

4.	 Address organizational and cultural barriers. 

5.	 Provide a safety net to mitigate tendencies of decision makers to be risk-
averse. 

6.	 Gear research toward outcomes and the Executive- and field-level people 
who can act on it. 

7.	 Use life-cycle cost accounting. 

The workshop underscored that communications should speak to the differing 
perspectives at play and focus on the desired outcomes. In addition, we will need 
to create an environment of collaboration and induce people to work together. 
This encouragement will require diverse approaches ranging from direct incen
tives to measures that are mandatory, prescriptive, or focused on performance. 

Day 1 Workshop Activities—March 17, 2011 

The workshop began with activities focused on identifying the pathway, roles, 
and influences that support the movement of energy reducing technologies, strat
egies, and practices from research to adoption. From the discussions, participants 
proposed an integrated adoption process, which consists of needs analysis, 
codes/standards/policy, research, production, marketing, delivery, procurement, 
and adoption. 

The workshop group also identified the most influential stakeholders in the adop
tion process to be the occupant, operator/facility manager, procurement officer, 

iii 



 
 

           

 

building owner/investor, asset manager, and building retrofitter. In addition, in 
terms of researchers versus non-researchers, we found that researchers have a low 
influence on marketing and an interest for greater influence on delivery and adop
tion. For non-researchers, their influence is in delivery and they want to be more 
influential on procurement. 

Day 1 continued with dialogue on the gaps, challenges, barriers, and enablers 
present within the adoption pathway. The discussions led to the identification of 
approximately 40 barriers and 25 enablers, most of which are distilled into the 
seven topics mentioned above. 

In the final session, workshop participants recommended and selected the lighting 
and thermal conditioning energy reducing technologies, strategies, and practices 
most ready for adoption. The group suggested that a decision maker should assess 
current energy use and implement low-cost measures before selecting an energy 
reduction solution. The final list of energy reduction solutions focused on bun
dling, verification, education, cool roofs, and monitoring. 

Day 2 Workshop Activities—March 18, 2011 

Identifying decision makers, influencers, and the synergies among them was the 
initial focus of Day 2. During the first session, workshop participants described 
how individuals and organizations are decision makers or influencers based on 
their perspective (technical, managerial, policy) and place in the decision-making 
hierarchy. The takeaway here is that categorizing decision makers and influenc
ers based on their synergies is critical to understanding and developing effective 
outcomes. 

This theme continued into the following session, where workshop participants 
addressed the audiences, messages, and mechanisms associated with Day 1’s 
recommended technologies, strategies, and practices. For each item, participants 
reiterated the importance of a strategy-based approach and the absence of a sin
gle decision maker, message, or solution. 

The next session focused on potential messages with some identification of 
communication mechanisms. Moving forward, participants’ recommendations 
suggest that we consider the importance of framing communications while con
veying the need for bundling mechanisms for portfolio-based implementation, 
mandatory performance requirements, and more use of benchmarking, verifica
tion, and monitoring. 

The workshop concluded with a discussion on Web 2.0 capabilities. The conver
sation addressed using a web-based community of interest for internal communi
cation between participants. It also addressed opportunities for external outreach 
to decision makers and end users with other web platforms to “crowdsource” or 
blog. 
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Workshop Overview 


The Putting Energy Research into Practice project seeks to use a change man
agement approach to understand how we can bring knowledge about energy re
ducing technologies, strategies, and practices to the field in ways that are 
accessible and useful for implementation in building operations, maintenance, and 
small-scale renovations. The project’s focus is on energy managers, facility man
agers, and project managers engaged in lighting and thermal conditioning 
projects. 

This workshop involved researchers from the national laboratories and select uni
versities, real estate professionals, association representatives, industry repre
sentatives, architects, and government agency representatives to help us: 

	 Clarify the process to move energy reducing technologies, strategies, and 
practices to adoption 

	 Uncover the roles, influences, and gaps present within the adoption 
process 

	 Examine the synergies among decision makers and influencers 

	 Pinpoint the key barriers and enablers to improve adoption 

	 Reach a consensus on “no-brainer” lighting and thermal conditioning 
energy reduction solutions. 

We will use the results from the workshop to develop an effective communica
tions strategy to aid in the dissemination of energy research and usage data to de
cision makers and end users. 
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Day 1 Workshop Activities—March 17, 2011 

Breakout Session—Clarifying the Path from Research to Adoption 

During the first breakout session, workshop participants separated into groups of 
researchers and non-researchers to discuss the process, roles, and influences that 
help move energy reducing technologies, strategies, and practices to adoption. 
Building upon the list of process stages and individual roles identified during the 
pre-workshop interviews, the groups identified 8 primary stages, as depicted in 
Table 1, and 20 roles, as depicted in Figure 1. 

 

 

 

Table 1. The primary stages within the process to adopt energy reducing 
technologies, strategies, and practices. 



 
 

 

 

  

 

 

 

 

 

 

 

 

 
 

  

 Little to No Authority or 
Influence 

Some Authority or 
Influence 

Significant 
Authority 

0 
Asset 

Manager 
Architects /
Engineers 

Innovator / 
Manufacturer 

Professional 
Associations 

Supplier / 
Vendor 

Portfolio / 
Regional
Manager 

Researcher 

Trainer /
Educator 

Tenant / User 

Energy
Consultant 

Code Adopter
/ Enforcer 

Sustainability
Manager / SME 

Procurement 
Officer 

Builder / 
Retrofitter 

Utilities 

Financier 

Contract 
Manager 

Building 
Owner /
Investor 

Operator /
Facility

Manager 

Occupant 

Figure 1. Roles and influences that help move energy reducing technologies, 
strategies, and practices to adoption. 

During this breakout session, and in comments throughout the workshop, partici
pants expressed concerns that the process to adopt energy reducing technologies, 
strategies, and practices tends to flow in a linear direction from needs analysis to 
adoption, as shown in Figure 2. 

 

Figure 2. Linear “status quo” process to adopt energy reduction solutions.  

But because the process to adopt energy reduction solutions is more complex and 
interdependent, workshop participants stressed a need for a more integrated and 
collaborative approach with more emphasis on the occupants. Such an amended 
framework is shown in Figure 3. The illustration adapts the linear process into one 
that is continuous and cyclical. It also places the occupants—the primary reason 
for commercial buildings—at the core. When each stage directs attention to the 
center, the stages are able to collaborate in any number of combinations. For ex
ample, a needs analysis could influence changes in procurement that lead to adop
tion. Likewise, changes in a standard could make a manufactured good obsolete, 
requiring the producer to perform additional research to develop a new product 
while using existing marketing and delivery methods. 
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Occupants 

Adoption 

Needs 
Analysis 

Codes / 
Standards / 

Policy 

Research 

Production 

Marketing 

Delivery 

(A/E, Supply 
Chain, O&M) 

Procurment 

Note: A/E = architects/engineers; O&M = Operations and Maintenance. 

Figure 3. Stages within the process to move energy reducing technologies, 
strategies, and practices to adoption. 

The workshop facilitators also engaged the group members to identify their roles 
and influences within the adoption process on the basis of their current responsi
bilities, current influence, and where they would like to be more influential. Using 
sticky notes, the participants located themselves within five of the eight adoption 
process stages. Table 2 outlines the results of this exercise. Because the occupants 
and the stages for needs analysis, codes/standards/policy, and production were 
excluded from this activity, the results do not reflect positions or influences in 
these areas.  

In general, we see that workshop participants lack influence in marketing and 
possess a desire to increase their influence in procurement. Specific to each group, 
the researchers aligned themselves primarily at the research and adoption stages, 
whereas the non-researchers pinned themselves to delivery and adoption. The re
searchers have a slightly stronger influence in research and procurement and pre
fer more influence on delivery and adoption. In the other group, the non-
researchers believe their influence lies primarily in delivery with a lower level of  
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influence in procurement. The non-researchers want to exert more influence on 
procurement and have little interest in further influencing research or marketing. 

Position 
Research Marketing Delivery Procurement Adoption 

Research 14 1 0 1 8 
Non‐research 2 4 5 2 6 

Total 16 5 5 3 14 

Influence 
Research Marketing Delivery Procurement Adoption 

Research 9 2 7 9 7 
Non‐research 5 5 7 3 4 

Total 14 7 14 12 11 

Desire to Influence 
Research Marketing Delivery Procurement Adoption 

Research 5 4 6 5 6 
Non‐research 1 1 4 9 5 

Total 6 5 10 14 11 

Table 2. Positions, influences, and desires to influence adoption stages. 

               

 

 

 

 

       

Large Group—Identifying Gaps and Influence Along the Path 

The larger group discussion quickly diverted from the breakout session to a 
broader conversation on gaps within the adoption process. This brainstorming 
session honed in on four main areas, explained in more detail below. 

	 Stovepiped stages and a lack of feedback loops result in a dysfunctional 
adoption process 

	 Decisions to adopt energy reduction solutions do not focus on outcomes 
such as implementation or performance 

	 Energy research is not connected with facility-level implementers—focus 
is on the gadget 

	 Economics and asset valuations exclude important factors. 

ADOPTION PROCESS IS DYSFUNCTIONAL 

As discussed above, workshop participants rebutted the disjointed and linear sta
tus quo process to adopt energy reduction solutions in favor of a more integrated 
approach. They believe the process should be more integrated because the deli
very of effective energy reducing technologies, strategies, and practices requires 
feedback loops. But the disjointed process that exists offers few incentives for the 
stages to work together. As a result, each component remains static in their opera
tions, focusing only on their own measurements of success (for example, the pro
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curement officer buying the lowest priced product, while the architect adds costs 
to gain energy savings). 

This stovepiping results in a clumsy handoff between each stage. Workshop par
ticipants believe the solution requires streamlining the exchanges by making eve
ryone in the supply chain more sensitive to the upstream and downstream needs. 
Doing so may require: 

	  Assembling all the disciplines to coordinate handoffs 

	 Creating tools that reduce the number of handoffs in the traditional 
process 

	 Sustaining constant demonstration and feedback throughout the process 

	 Changing remuneration or contractual relationships among designers and 
builders to prioritize integration and a systems approach. 

Participants voiced agreement that communication strategy and plans are also an 
important part of the solution. This communication should include all stakehold
ers, not just the decision makers, and must challenge cultural beliefs that buildings 
are disposable. It should also recognize that shifts in management paradigms and 
work practices (such as telework) could affect how we use buildings in the future. 

DECISION MAKING SHOULD FOCUS ON OUTCOMES 

Another important topic from the large group discussion focused on a need for 
outcomes to drive the decision making process. Participants observed that deci
sion makers currently focus on the energy reducing technologies, strategies or 
practices, instead of the modes of practices (how to implement a technology, not 
just install it) and performance (purchasing creative solutions and innovation to 
meet business needs). Changing this mindset would require groups to focus on the 
roles and processes differently, which affects how we communicate information 
to decision makers and stakeholders. Other factors—such as money, the people 
available for use, and code or mandate enforcement—also affect the outcome. 

RESEARCH FOCUSES ON PRODUCTS, NOT IMPLEMENTATION 

Workshop participants felt that adopting energy reducing technologies, strategies, 
and practices requires more than just researched or engineered products and tools 
for decision making. To put energy research into practice, the research should bet
ter connect with the people who will act on it, and it should be communicated in a 
manner that potential users know how to apply the information. This requires an 
emphasis on implementation and integration, and less on improving fundamental 
knowledge or developing gadgets that do not meet a specific demand. Research 
that focuses on accurately measuring building performance and providing real
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time data is one such example. Piloting projects at customer agency sites or per
forming research in cookie-cutter buildings are also possible solutions. 

ECONOMICS AND ASSET VALUATIONS EXCLUDE IMPORTANT FACTORS 

Low energy prices and asset valuations that focus solely on financial metrics are 
speed bumps in the adoption process. A higher cost of energy theoretically will 
provide more incentive to invest in capital improvement projects due to an im
provement in the return on investment. It remains theoretical because, as one par
ticipant explained, his experience shows that real estate owners and managers are 
unwilling to spend money to certify their buildings through the U.S. Green Build
ing Council LEED® certification system, even though they know such buildings 
that meet these requirements sell at a 5 percent to 7 percent premium over similar 
buildings. 

This observation leads into a second point that how we value our buildings may 
be a more important factor. Today, most valuations assess facilities “as-is,” with 
little consideration for building performance, operations, and future required up
grades. Workshop participants support a transition to life-cycle accounting, which 
values buildings as assets, not commodities. It also affords the opportunity to en
gage stakeholders and align the use of buildings with management’s mission. A 
life-cycle perspective may factor in specific energy performance metrics, such as 
“energy per person” or “Btu per person per product.” 

Breakout Session—Validating White Paper Findings of Challenges 
and Barriers 

In the research and non-research breakout groups, workshop participants identi
fied where barriers limit or prevent the adoption of energy reducing technologies, 
strategies, and practices. Each group also recommended levers of change that may 
help overcome these barriers. A complete summary of the barriers and enablers 
for each stage of the adoption process is in Appendix A of this report. 

Large Group—Reaching Consensus on the Barriers and Enablers 

The large group session focused on each group’s summary presentations. As a 
whole, workshop participants concentrated their discussion on these seven topics: 

	 Delivering integrated energy solutions (for example, company partner
ships that bundle energy reduction solutions) 

	 Improving education and training for decision makers and end users (for 
example, degree tracks that focus on facility management) 

	 Influencing the procurement, contracting, and finance processes (for ex
ample, setting energy performance requirements and ensuring accountabil
ity) 
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	 Overcoming organizational and cultural barriers (for example, encourag
ing occupants to accept more “discomfort” to save energy) 

	 Creating a safety net to mitigate tendencies of decision makers to be risk-
averse (for example, eliminating the disincentives to taking risks) 

	 Gearing research toward outcomes and the people who can act on it (for 
example, through real-world prototype demonstrations) 

	 Using life-cycle accounting (for example, incorporating operational costs, 
environmental consequences from ozone depletion, and net present value 
calculations of human benefits). 

Breakout Session—Identifying Energy Reducing Technologies, 
Strategies, and Practices 

In this breakout session, workshop participants divided into groups based on their 
experience with lighting or thermal conditioning. Each group discussed and added 
to the list of “no brainer” energy reducing technologies, strategies, and practices 
culled from the pre-workshop interviews and questionnaire. After all recommen
dations were made, the participants identified their top picks for the items they 
feel are ready for adoption. 

The lighting group focused on the need for a lighting strategy that addresses the 
intended outcome and maintains ownership of the diagnostic. With an emphasis 
on the outcome, the group believes it will be clearer about which lighting solu
tions to adopt. It’s also important for organizations to take ownership of identify
ing wasteful energy sinks, and to do so while being agnostic about the solution. 
Other participants also voiced the need for: 

	  Education 

	 Guaranteed accountability and reliability from the manufacturer or instal
ler 

	 Improved standardization and adaptability of lighting products and sys
tems 

	 Taking advantage of opportunities with no or low costs.  

The thermal conditioning group also expressed interest in a strategy-based ap
proach. Its members reached consensus that a cogent formula with a simple me
thodology will move adoption forward. This strategy includes the following steps: 

1.	 Conduct benchmarking with total energy audits 

2.	 Implement low-cost strategies or practices that shrink the base energy load 

3.	 Deliver energy reduction solutions 
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4. Continue monitoring and verification. 

The thermal conditioning group also emphasized that defining the scope is vital 
because the type or size of a project will affect how we approach thermal condi
tioning solutions. This is especially important for bundling opportunities that re
quire significant costs to implement and that may exceed the federal 
government’s maximum dollar limits on spending for a single project. It is also 
important where portfolio-based facilities management is in use. Other challenges 
should also be considered, such as a common practice to oversize thermal condi
tioning systems, and private- and public-sector requirements for a short-term pay
back period. 

Large Group—Selecting Top Technologies, Strategies, and Practices 
for Energy Reduction 

The large group discussion focused on the top five agreed-upon energy reducing 
technologies, strategies, and practices identified during the lighting and thermal 
conditioning groups. The results are presented below. 

LIGHTING  

As mentioned above, an important consideration for the lighting group is to de
velop a strategy that promotes an understanding of the benefits or added costs 
from implementing technologies, strategies, or practices. Based on its members’ 
votes, these are the top approaches to focus on for lighting: 

  Benchmarking with total energy audits 

  Bundled lighting solutions 

  Education  

  Energy-efficient lighting fixtures and systems 

  Occupancy sensors. 

THERMAL CONDITIONING 

Because thermal conditioning depends on several building components, the ther
mal conditioning group focused on bundling thermal conditioning solutions. Here 
are the top five selections from the thermal conditioning group: 

 Cool roofs 

 Deadband/personal-controlled conditioning 
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	 Façade upgrades (improving building air tightness and using dedicated 
outdoor air systems, window replacement, wall installation, and perimeter 
HVAC upgrades) 

	 Monitoring energy comfort with standardized methods 

	 Retro-commissioning with continuous commissioning. 

Day 1 Takeaways 

The first day of the workshop validated that the problem of adopting energy re
ducing technologies, strategies, and practices is complex. The solution requires 
more than simply disseminating information about technology—it requires com
munication that helps get the technology, strategy, or practice adopted. The mes
sages may be “this is a good technology,” “here’s how to fix your procurement 
process,” or “here’s what you need to understand.” And as stakeholders in the 
adoption process, the solution requires us to influence the way decision makers 
and end users apply their thinking on a daily basis and recognize that collabora
tion throughout the cycle is pivotal. 

In addition, more important than the product is a strategy to drive the adoption of 
solutions, with a focus on performance or outcome. Such a strategy should ac
count for the differing perspectives at play and develop a process that allows us to 
install safety nets or create incentives for action. It also should recognize that 
some solutions will be replicable across the board, while others require analysis 
and a specific application. 
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Day 2 Workshop Activities—March 18, 2011 

Breakout Session—Identifying Decision Makers 

Workshop participants sought to identify the decision makers and stakeholders 
who influence the adoption of energy reducing technologies, strategies, and prac
tices, as well as the best methods for influencing them. The discussions focused 
on identifying the decision makers and influencers, which increased from Day 1 
to include over 30 entities. The outcomes are tabulated in Table 3, and shown in 
Figure 4 and Figure 5. The figures depict decision makers in the inner circle in 
green and the influencers around outer circle in orange. 

Decision Makers Influencers 

  
 

 

 

  

 

 

 

 

Agency leadership Agency policy makers 
Architect/engineer services* Architect/engineer services* 

Building owner* Building owner* 

Client organization/building tenant* Client organization/building tenant* 

Codes and standards committees* Codes and standards committees* 

Congress* Congress* 

Consultant (specialized)* Consultant (specialized)* 

Contracting officer Designer (specialized)*/constructor 

Designers (specialized)* DOE FEMP* 

DOE FEMP* Electrician
 
Facilities management Energy Service Companies
 
Facility/property manager or contractor Financier 

Funding authority* Funding authority* 

Interagency Working Groups/Tri-Service General contractor 

Working Groups* 

Occupants* Interagency Working Groups/Tri-Service 


Working Groups* 
OMB Environmental* National laboratories 
OMB, GSA, or other executive agency Lobbyists 
Organizational energy manager Occupants* 
Procurement office* Procurement office* 
Professional engineer Procurement policy makers (OMB) 
Project manager Professional associations 
Unions Public opinion

PUCs/Utilities
 Researchers

Supply chain—reputable manufacturer, ven-
dor, supplier, distributor, installer 
Universities

Note: DOE FEMP = Department of Energy Federal Energy Management Program; OMB = Of-
fice of Management and Budget; PUCs = public utility commissions. Items with asterisk represent 
roles or organizations that may be both decision maker and influencer. 

Table 3. Decision makers and influencers. 



 
 

 

Figure 4. Lighting group’s bulls-eye chart of decision makers and influencers. 

 

Figure 5. Thermal conditioning group’s bulls-eye chart of decision makers  
and influencers. 
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Large Group—Grouping Reports and Examining Synergies and 
Influences 

The large group came together to discuss the synergies across lighting and ther
mal conditioning and explore possible messages. The main takeaways from this 
discussion are: 

	 Several roles or organizations may be both decision maker and influencer. 
The side they occupy affects how they relate to others (for example, occu
pants as decision makers versus influencers). 

	 Collaborative and hierarchical decision making approaches exist, and 
these tend to result from synergies amongst a group of roles and organiza
tions. To capture these, it may be best to categorize the synergies, but take 
care not to oversimplify them into buckets. What will help the categoriza
tion will be an understanding of how the multi-layered process interre
lates, who provides the funding, and the special interests at play. We can 
best address each through our communications. Some of these synergies 
or buckets may include the following: 

	 Project manager, procurement department, contracting officer 

	 A/Es influenced by codes, standards, reputable manufacturers, national 
laboratories, universities, suppliers, specialty designers 

	 Consultants, building owners, national laboratories, professional asso
ciations 

	 Occupants, facility managers, client organization, building operator 

	 Congress, agency leadership, funding authority 

	 Existing fragmentation between design and construction. 

	 Our messages should acknowledge that ground-level implementers need a 
well-informed outlook from top-level decision makers. Because top-level 
decisions determine what the reality becomes, the bottom cannot collabo
rate if it does not understand how to comply with high-level mandates. 

	 Some decisions are technical or managerial, while others are policy 
oriented—for example, a consultant may make technical decisions through 
recommendations, but the receiver of this information will use it to make a 
managerial decision. These perspectives on project versus process influ
ence how people receive and use information to make decisions (see Ap
pendix B for more details on sources of information). It will be useful to 
capture these variations in a matrix, which may resemble Table 4. 
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Decision Owner Implementer/Supplier Occupant/User 
Technical 
Managerial 
Policy 

Messages 
and 

Mechanisms 

Table 4. Appropriate communication messages and mechanism are determined 
by the intersection of role and perspective. 

	 Procurement policy is about how to procure not what to procure. Setting 
technical or performance-based requirements may be the best way we in
fluence the level of energy reduction that we want. Ideally, the buyers 
would procure what technical subject matter experts specify. But this is 
feasible only if technical requirements are clear and aligned with the de
sired outcomes, and if the buyer or contracts officer understand what the 
terms mean. Clearing up this communication may also help eliminate the 
substitution lane, which tends to makes it too easy to sign off on contract 
changes that do not align with the overall purpose of the project or agency 
mission. 

Breakout Session—Aligning Technologies, Strategies, and Practices 
with Audiences, Messages, and Mechanisms 

In this exercise, the lighting and thermal conditioning groups discussed the au
diences, barriers, enablers, messages, and mechanisms associated with the top five 
lighting and thermal conditioning technologies, strategies, and practices they 
identified on Day 1. The main finding is that no single decision maker, message, 
or solution exists for each technology, practice, or strategy. The group members 
suggest that understanding and mapping the decision trees associated with each 
are critical to developing effective outcomes. 

Each group also offered additional comments about potential mechanisms. In 
lighting, the group suggests a need to focus on developing a portfolio-based strat
egy and improving training and education. With thermal conditioning, the partici
pants reiterated their thoughts on energy costs, outdated cultural or organizational 
norms, and verification, and added a portfolio-based strategic focus to identify 
buildings most ripe for bundling upgrades. Detailed information contained on the 
exercise sheets is not detailed here, but will be included in the communication 
strategy. 

Large Group—Identifying Key Communication Mechanisms 

In the final session on Day 2, participants assessed potential communication me
chanisms. The discussion, however, focused less on the mechanisms and more on 
the messages, audiences, and goals. A summary list of items discussed during this 
session is in Appendix C. The communication mechanisms still need to be identi
fied. 
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Day 2 Takeaways 

On Day 2, the workshop participants strengthened their vision of a dynamic, 
complex system where every level is informing every other level. They continued 
to recognize that, in reality, most components are static, and any solution will re
quire not only bridging the gaps, but also getting people to walk over the bridges. 
Such a solution requires a simple focus and expectations based on achievable and 
effective results. It also includes getting the right message to the right people at 
the right time. Some of the measures to do so will be prescriptive and others based 
on performance. Sometimes statistics may work; at other times, we may need to 
tell stories. Either way, the information obtained from the workshop, as well as 
other information we have or will obtain, will help us better understand the me
chanism that support the adoption of energy reducing technologies, strategies, and 
practices. 
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Appendix A: Identified Barriers and Enablers 

During the second breakout session on Day 1 of the workshop, participants identi
fied additional barriers and enablers. These were then applied to fishbone dia
grams associated with each stage of the process to adopt energy reducing 
technologies, strategies, and practices. We profile the results of this exercise for 
each stage below. This exercise did not consider the stages for needs analysis and 
codes, standards, and policy. 

Research 

BARRIERS 

	 Research does not typically target the needed outcomes. It may be tied to a 
policy-based perspective from an agency or design standard, but it does 
not specify what the benefits from the research will be, nor for whom. 

	 The interaction and communication among researchers is limited. This af
fects the dissemination of results and opportunities to merge skill and 
knowledge sets to collaborate on research. 

	 Researchers do not use the same methods and metrics in their experiments. 
This makes it difficult to compare and interpret results. 

	 Field and integrated product testing of energy reducing technologies, strat
egies, and practices is limited. The research focuses on product- or 
project-level analyses. 

	 Feedback loops to research are weak or nonexistent. 

	 The vehicles for disseminating research are limited. This results partially 
from tenure-track programs that seem to emphasize publication in peer-
reviewed journals; field-level implementers do not use these as their main 
source of information. 

	 Some believe that the value of energy reducing technologies, strategies, 
and practices is unproven. As such, they are skeptical about the perfor
mance results. 

	 The education system does not provide a curriculum that gears students 
toward research, especially in the field of energy efficiency. 
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ENABLERS 

	 Tie research to the needed outcome. Before any demonstrations, research
ers should provide clear guidance on why the research is being conducted 
and what are the expected results. 

	 Increase the number of demonstration prototypes that align with the real 
world in real time, and disseminate the results through the appropriate 
channels. 

	 Provide education and training to researchers to help them understand how 
to market to their audience. 

	 Develop partnering networks to share information, create teams of experts, 
and obtain joint funding. 

	 Improve our ability to measure energy performance and occupant satisfac
tion. 

Production 

BARRIERS 

	 A lack of competition exists among reputable energy manufacturers, 
which in turn leads producers to preserve their present state as much as 
possible. The requirement for significant investments in new product de
velopment supports this inertia, especially since companies are unsure 
when an advanced technology will reach adoption. 

	 Manufacturers focus on products instead of delivering integrated perfor
mance. 

	 Although it is in the manufacturer’s interest to develop reliable products to 
retain customers, few of them provide strong warranties on their products. 
Some argue that this focus on the customer is incentive enough for reputa
ble manufacturers to develop lasting products, especially since failure to 
do so can carry legal liabilities. 

	 Manufacturers maintain proprietary rights over their products and systems. 
This can slow the adoption of advanced energy reducing technologies. 

ENABLER 

	 Create corporate partnerships to deliver integrated energy reduction solu
tions. The Alliance for Sustainable Built Environments is one example. 
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Marketing 

BARRIERS 

	 The language of research is not understandable to everyone. Outdated 
messaging practices do not target results to a specific audience. 

	 Marketers do not always know who they should market to and, as a result, 
oversimplify research or promise more than what the research says a 
product will actually deliver (for example, green washing). This is true of 
producers who cater to multiple audiences but tend to have a single mar
keting message. 

	 Public opinion assumes universality with methods, metrics, and messages. 
This results in the acceptance of myths and misinformation, which ulti
mately dilutes the messages for well-demonstrated energy reduction solu
tions. But because there is no systematic data gathering, feedback, or 
federal metrics, inconsistency continues to be accepted. 

	 Mixed messages, especially with disconnected rating systems, create chal
lenges for understanding what’s important and how to make the best deci
sions. 

ENABLERS 

	 Publish research in plain English, and write to the end user of the informa
tion, not just the peer-reviewed journal reader. Research should also ex
plain how it should or could be applied. 

	 Focus on realistic marketing, which targets a specific audience and con
veys a factual message. This requires a marketing strategy that balances 
engineering data (facts) and marketing data (the sales story). 

Delivery 

BARRIERS 

	 Architects and engineers do not focus on energy costs during design and 
construction. 

	 The selection process for determining how the best products get to market 
is inefficient. Larger companies tend not to innovate but wait for others to 
create the next big advance, with the expectation that they will produce or 
suppress it. As a result, some deserving solutions may not receive the ex
posure they need to penetrate the market. 
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	 A lack of accountability exists between the delivery and use of energy re
duction solutions. A purchaser does not always receive what was prom
ised. 

	 Communication and interaction between delivery and the end user is not 
sufficient. Education affects these relationships, in that it does not support 
project handoff between delivery (primarily A/E services), building opera
tors, and occupants. 

	 Budget and resource constraints compel short-term decision making. 

ENABLERS 

	 Improve enforcement and accountability so that contractors provide the 
energy performance they said they would deliver. 

	 Improve the flexibility of budgets to roll over surpluses or provide funding 
for multiple years. 

	 Develop a design or building team that focuses on an integrated systems 
approach. 

Procurement 

BARRIERS 

	 Procurement offices and buyers are resistant to change. 

	 Procurement is an inefficient process. 

	 The requirements for using energy reduction solutions stated in codes, 
standards, and mandates (policy) are inadequate. 

	 Procurement requirements are not stringent enough to prevent buyers from 
obtaining products or approving change orders that undermine project ob
jectives. A lack of well-informed or strongly engaged contract technical 
advisors allows this problem to persist. These buyers often view them
selves as purchasers of products, not solutions. 

	 Buyers lack the information or training necessary to purchase for perfor
mance specifications. 

	 The subject matter expert and the purchaser are on the same team, but they 
tend to act independently of one another. 

	 The “success” metrics for procurement do not align with energy perfor
mance goals. The procurement process almost solely focuses on upfront 
cost or initial cost savings. This means ENERGY STAR® qualified prod
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ucts may get overlooked even though management is pushing a climate 
change initiative. 

	 The federal government does not use its purchasing power to procure 
energy reduction solutions. One workshop participant argued that Wal-
Mart is more of a driving force than GSA. 

	 Buyers who do not comply with what they are directed to purchase face 
few consequences. 

ENABLERS 

	 Craft requests for proposals (RFPs) to strike a balance between flexibility 
and stringent procurement requirements based on energy performance. A 
prescriptive RFP will ensure that certain services or products are procured, 
and flexibility will limit the need for change orders. 

	 Develop a closer connection between procurement officers and technical 
experts. 

	 Provide training and education to help buyers understand how their pur
chasing behavior affects the overall process. 

	 Improve the federal government’s procurement process and practices, and 
leverage its purchasing power to procure energy reduction solutions at 
bulk rates. 

	 Establish new metrics for “success” in procurement. This should align the 
selection criteria to what is valued. 

Adoption 

BARRIERS 

	 The fear of failure or adverse consequences is greater than the motivation 
to innovate or succeed. 

	 Codes, standards, and mandates (policy) are not adequately enforced. 

	 Americans tend to be less willing to accept more “discomfort” in order to 
achieve additional energy savings. 

	 The low cost of energy is a major economic barrier. It reduces the finan
cial attractiveness of investing in energy efficiency. 

	 Conventional accounting frameworks do not consider all values. This 
makes it difficult to properly value energy efficiency, which is viewed as a 
cost savings, not a value-added effort. It also excludes how we value pay
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backs on occupant factors like satisfaction. First cost tends to be the deci
sion metric. 

	 There is a perception that operators manage buildings to the loudest com
plainer or the lowest performing engineer. 

	 Education does not support project handoff between delivery (primarily 
A/E services), building operators, and occupants. 

	 Communication and interaction among those involved in adoption and the 
other process stages is limited. 

	 A gap exists between the people who understand buildings and those who 
do not. This divide is between experienced but apathetic building opera
tors and energetic youth who care but lack a solid understanding of build
ings. 

	 Rapid innovation in technology creates hesitation to adopt a new system 
that may be outdated within a few years. 

ENABLERS 

	 Make codes, standards, and mandates (policy) drivers to adopting energy 
reduction solutions. This is one way to overcome the low cost of energy. 

	 Create a conduit or safety net that rewards individuals who are dedicated 
to adopting energy efficiency. Developing networks or teams that spread 
the risk by engaging all stakeholders is a possible solution. 

	 Decision makers should allocate cost savings from energy reducing meas
ures to pay for other sustainability initiatives. 

	 Provide facility managers and decision makers with more complete data 
on building performance. 

	 Improve benchmarking and disclosure requirements. 

	 Adopt a life-cycle project focus to account for the value of energy effi
ciency improvements. 

	 Integrate the adoption stage with the adoption process. 

	 Improve occupant knowledge of building energy use to justify and obtain 
their buy-in. 
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Appendix B: Sources of Information 


Although the workshop did not discuss sources of information, the International 
Facility Management Association (IFMA) ran a question on behalf of this project 
in its most recent Facilities Snapshot poll. The question asked 2,700 professional 
members from around the world what sources, in the past 6 months, they found 
useful for information on how to improve their facility’s performance. The ques
tion received more than 350 responses from people with roles such as facility di
rector, manager, coordinator, contracts administrator, and engineer; vice president 
of real estate and facility/property management; and construction manager. The 
results are shown in Figure B-1. 

Figure B-1. Survey responses on useful sources of information to improve a 
facility’s performance. 
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Appendix C: Identified Messages, Audiences, 
and Goals 

The list below summarizes the discussion from Day 2’s final session focused on 
identifying key communication mechanisms. Although few mechanisms were 
mentioned, workshop participants did identify messages, audiences, and goals that 
are important to the communication effort. The following are their suggestions: 

	 Buildings are getting older, and their infrastructure will require capital up
grades to maintain their integrity. 

	 Bundling mechanisms may be better than a solo approach. Such an exam
ple might be the development of new policy and standards with the addi
tion of more training and education. 

	 Experience has shown that if you tell someone to do something they resist. 
But if you tell them what the desired outcome is, this challenges the per
son to be creative in their approach and determine for themselves how 
they will get there. 

	 Focusing on the micro-components will help us make strides toward the 
macro goals. For examples, using smaller zone-based controls, under
standing how worker comfort affects productivity, and commissioning the 
people are all possible steps. 

	 It’s important to think about region, building type, load breakdowns, the 
generation of buildings, urgency, and an “it’s easy, it’s good” messaging 
perspective. 

	 Mandatory performance requirements are potential mechanisms for 
change, which may allow us to solve multiple performance goals simulta
neously. 

	 Plug loads are the fastest growing loads in buildings and should be up 
there with lighting and thermal conditioning. 

	 Staying up on technological advances is challenging. (No recommenda
tions were provided on how one should stay up to date; however, see the 
survey results in Appendix B). 

	 Although we have real knowledge about “building in practice,” we are un
able to quantify the opportunities to improve building energy performance. 
As such, benchmarking or total energy auditing is the important first step. 
A supplementary approach may improve design to focus on performance 
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in practice, not the theoretical knowledge that an A/E tends to design into 
a building. 

	 We need common agreement on the overarching themes. There will be 
differing perspectives, but we should all be working toward the same vi
sion—it starts with a strategy. We need to focus on where we are going, 
and then keep centering and focusing on the vision. We should not trap 
ourselves by the fashion of the day. 

	 We should consider an integrated design process to figure out how to 
bridge the gaps between the different processes. This will require getting 
the right professionals in the room and using a whole-building approach 
when developing strategy. 

	 Work practices are changing, and rapid growth can result in on-the-fly de
cisions. 
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Appendix D: Using Web 2.0 Technology 

There are opportunities to use Web 2.0 technology for internal communication 
among the workshop participants and external outreach to decision makers and 
end users. 

Internal Communities of Interest 

For effective information sharing between workshop participants, we might use a 
web-based virtual community of interest. This platform would allow for schedul
ing, document sharing, archiving, continuous commentary, and feedback. The 
drawbacks of this approach are the need for version control of documents, a ten
dency to use e-mail for collaborative authoring, content overload, and a potential 
data dump (Figure D-1). 

Figure D-1. A Web-based community of interest. 

WebEnabled Outreach 

For external outreach, there are opportunities to “crowdsource” for feedback, set 
up a working group, or push messages out through micro- or traditional blogs. 
Frameworks and examples for each are shown below. 

CROWDSOURCING 

Figure D-2 and Figure D-3 illustrate the concept of “crowdsourcing.” The term 
was coined in 2006 by Jeff Howe in an article published in Wired magazine1 and 
is defined as “the act of outsourcing tasks, traditionally performed by an em

1 http://www.wired.com/wired/archive/14.06/crowds.html 
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ployee or contractor, to an undefined, large group of people or community (a 
"crowd"), through an open call.” Government now uses “crowdsourcing” as a 
means of identifying good ideas effectively and efficiently from a broad stake
holder base. “Crowdsourcing” is continuing to evolve and numerous web plat
forms now exist to enable it (Crowdspirit, Crowdbrite, Ideascale). 

Figure D-2. Crowdsourcing. 

 

 

 

 

 

 
 

 

 

 

Figure D-3. Crowdsourcing example: Crowdbrite. 

MICROBLOGGING  

Figure D-4 and Figure D-5 illustrate microblogging. Microblogging is a broadcast 
medium whereby users publish “small elements of content such as short sen
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tences, individual images, or video links."2 Over the past several years, Twitter 
has emerged as the prominent global microblogging platform and it is now a glo
bally recognized broadcast medium. The concept of hashtags now augments mi
croblog entries by providing a layer of metadata through which end-users can 
search for specific of information channels.  

Figure D-4. Microblogging. 

Figure D-5. Microblogging example: IFMA on Twitter. 

2 http://en.wikipedia.org/wiki/Micro-blogging 
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TRADITIONAL  BLOGGING  

Figure D-6 and Figure D-7 illustrate traditional blogging. Blogging is now main
stream and many web sites publish content in this form. One primary advantage 
of a blog is that the format lends itself to less rigorous publication requirements 
such that authors can readily and quickly publish their ideas in a timely manner. 
Also, blogs typically provide a feedback mechanism for readers on the web to 
weigh-in with their own comments, which can be beneficial by way of bringing 
them ‘into the conversation’ and giving them a sense of involvement. 

D-4 

  
 

 

 

 

Figure D-6. Traditional blogging. 

Figure D-7. Traditional blogging example: U.S. Green Building Council. 


