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7.0 Introduction: Importance of People and Behavior in
Energy Management

Why focus on behavior to save energy? Because people are not going
away. Many energy professionals have stories about capital-intensive high-
tech energy management projects that do not perform as expected over the
long-term. They often seek expert guidance to uncover why. Sometimes it is
due to the “human side”, such as know-how, culture, permission, values, and
trust. Often, these human aspects have not been sufficiently understood nor
integrated into the project from the outset. Energy professionals in charge of
these projects and programs usually do not have training nor experience in the
high-potential, low-cost realm of human-focused energy management. This
chapter will turn a spotlight on human behavior, and how behavior change
interventions and programs can help tap into new energy management
opportunities that are attractive to facility and business leaders in any sector.
Increasingly, published findings from residential, commercial,

institutional and industrial sectors show that the energy savings from well
designed,

' This chapter has been updated by Kady Cowan, Chief Transformation Officer at
Sustainability Services and one of the original co-authors. Many thanks to the other co-authors
Dr. Eric Mazzi, PE, CEM of Mazzi Consulting Services and New York Institute of
Technology; and Ms. Eileen Westervelt, PE, CEM, of Westervelt Engineering whose
contributions remain in this update.
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implemented and monitored human-focused energy management programs
can save between 3%-25% (Smith, 2020). Dr. Reuven Sussman, Director of
the Behavior & Human Dimensions Program at the American Council for
Energy Efficient Economy (ACEEE) has commented in personal
communication; “Ignore the people at your peril.” Although human-focused
energy management can be complementary to traditional energy management
practices, we find that the energy-saving potential of addressing the
interactions of people, technology and organizational processes is often
discounted or ignored. Here, we would like to demonstrate how even a little
attention on the human aspect will help amplify achievable energy savings,
avoid energy saving decay over time, and reveal new energy-saving
opportunities for the future.

7.0.1 Typical energy management patterns

It is commonly accepted that economic benefits are a primary reason why
energy management is important. The assumption is that if cost-effective
measures can be identified to save energy and reduce costs in facilities, then
decision makers will act to implement these measures and achieve the cost
savings. But how often is this true? Consider these hypothetical, but very
common examples.

7.0.2 Common energy waste scenarios

1. You are a consultant to an industrial operation. You have identified a pump
retrofit project which offers a rate of return of 15% (larger than the
company’s profit threshold), but your client fails to implement your
recommendations.

2. A school facility received a heavy envelope upgrade including wall and
roof insulation and new high-performance windows. However, facility
energy consumption does not decrease.

3. As the operations manager of a hospital facility, you have determined that
the hot water thermostat for washing laundry could be reduced by four
degrees, saving $1,000’s yearly while meeting all hygiene requirements. Yet
the cleaning staff decline to act on your recommendation.

4. A major restaurant chain has stickers on the fridges that say, “Do not prop
open”. Employees continue to waste energy by keeping freezer doors
propped open and putting hot food in the refrigerators which also rely
on an outdated temperature control system.
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5. A government subsidy program offers free energy audits and cash rebates
to commercial businesses for high-efficiency water heaters. After 6 months
of intensive advertising and outreach, hardly any businesses have signed up.

6. A small factory owner had a controls upgrade implemented on a heating
ventilating and air conditioning (HVAC) system and expects to see
reduced utility bills which do not occur.

Is there something wrong with the people or technologies in these
examples? No, there is nothing wrong with either. The decision makers and
employees are exhibiting normal human behavior, which is not always
economically rational, at times works against our own best-interest, and has
difficultly valuing the future. However, most energy-saving interventions
are based on the dominant neoclassical economic theory of Homo
Economicus (perfectly rational economic humans), which does not account
for natural human behavior and often results in measures with attractive
financial benefits to “sit on the shelf”. The name for this phenomenon in
energy management is the “energy efficiency gap”. This gap is defined as
the difference between energy savings which are estimated to be cost-
effective, and those which are actually implemented.

Figure 7-1 presents a theoretical illustration of the energy efficiency gap
for a facility. Over time, a facility delivers various energy services such as;
manufacturing processes, thermal comfort, entertainment, and illumination;
and consumes a certain quantity of energy. The efficiency gap traditionally
describes a lower energy consumption that could be achieved, while
delivering the same services, with cost-effective and efficient technology
alone. Increasingly, experts recognize that consumption could be reduced
even further with a cost-effective combination of technology and behavior
change. In other words, what is meant by the “energy efficiency gap” is
expanding in the field of energy management to include not only technology
utilization but also the influence of human behavior.

It is important to understand that human behavior can work in two directions
when it comes to energy consumption. Later in this chapter we introduce
various behavior change actions, and programs which have proven to help
reduce energy consumption beyond what is achievable with technology
alone. However, some human behaviors erode energy savings, with the
result being that the adoption of efficient technologies does not lower energy
consumption as much as predicted or, in extreme cases, might even increase
consumption. Examples of such behaviors include improper technology
commissioning,
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Figure 7-1. Illustration of the “energy efficiency gap” for facilities, including both
technology and human behavior factors.

poor maintenance practices, and rebound effects?; the increased use of
services once they are made more energy efficient. Technologies alone do
not guarantee savings. The final objective is not implemented
technology, it is realized energy savings.

In order to understand why the energy efficiency gap exists, and what
can be done to narrow it, conventional economics and engineering science do
not offer enough help. Instead, they can contribute to the problem when they
misunderstand, or have an unrealistic understanding of human behavior.
Rational economics and engineering treat energy efficiency as a complicated
issue that has a solution. They often use the deficit model, working on the
premise that something is missing, and that if you provide more information
or more financial incentive, you’ll get behavior change. Instead, energy
management is a complex issue, which does not have one best solution, may
not be resolved with computational power alone and often requires a
combination of interventions based on contextual understanding and often

2“Rebound Effect” — is an increase in energy efficiency that leads to eroded energy
savings through a behavioral response, for example buying a fuel-efficient car and driving
more.
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multi-stakeholder collaboration.

The key is recognizing that a facility energy system includes not only
the physical and technological systems and organizational processes, but also
the people. People function in complex social systems, in addition to their
interaction with the built and mechanical infrastructure. These people include
the individuals and groups who live and/or work in the facility, or participate
in the design, construction, operation, maintenance, and other activities
occurring within the facility. The facility energy system includes all the
physical-mechanical-human elements where each part affects the others
because they are interdependent. Furthermore, the actions of the people can
have a very discernible impact on facility energy performance. The people
involved with the life of a facility make energy management decisions which
may appear irrational according to conventional economics and engineering
ways of thinking. However, the people are the reason facilities were created
in the first place, they are part of the overall system. Their understanding and
preferences about facility operations need to inform energy management
solutions for long term results.

7.0.3 Social science methods

Not all information can be reliably and effectively put into numbers. Social
sciences such as psychology, sociology and anthropology use qualitative
data to understand why something happens, not just what happens. In energy
management, qualitative data helps us to understand the circumstances,
identify leverage points for change, describe how well a behavior change
program is working for specific audiences, and/or how the program might be
improved over time. Four common qualitative methods are used;
exploratory surveys, interviews and storytelling, focus groups, and
observation (ethnography). Qualitative methods can use more open-ended
questions to gather facts and perspectives that may otherwise not be
discovered. For example, if a behavior program has a positive or negative
effect on other factors beyond energy consumption, such as, work
productivity or sense of teamwork. Using qualitative methods can help
reveal these perspectives. In addition, critical information such as barriers to
energy-saving behavioral actions can be uncovered with qualitative data
gathering. Shifting focus to include people, their motivations, and the quality
of their interactions and relationships with energy efficient technology,
processes and other people deepens the understanding of energy
management opportunities. The remainder of this chapter will provide an
overview of the core concepts, real-world examples and practical techniques
for integrating human-focused energy management into practice.
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Energy management professionals will benefit from becoming familiar with
general concepts of behavior and behavior change. Including why a human-
focused approach matters, how it works in practice, and what tools and
resources help to make a difference. Exploring the connection between
behavior and facility energy management can improve energy savings, as well
as minimize building complications.

7.1.1 What is behavior and behavior change?

The broadest definition of behavior is the response of an individual, group or
species to its environment. With this definition it becomes clearer how all-
encompassing behavior can be and thus, how behavior can be an important
clue about the environment and circumstances. In personal communication
with Mithra Moezzi, Ph.D3 she says; “Circumstances convey a system-
oriented view of things and acknowledge that people do the things the way
they do because of the situation they are in.” This is especially true in a
workplace setting. As energy professionals it is helpful to know our task is
not to change the people, but to change the environment or wider
circumstances, so that the desired behavior may follow. Behavior change
in this context refers to changes in human actions which were directly or
indirectly influenced by a variety of programs and interventions. The term for
this work is Energy Behavior; practices (e.g., habits, protocols, skills) and
structures (e.g., policy, training, equipment) that affect the way individuals
and groups interact with energy systems and services*. Incorporating behavior
and behavior change into all energy management opens up opportunities to
learn about your circumstances and discover ways to change them so
additional energy savings are realized.

7.1.2 Energy Ecosystem: physical-mechanical-human
interdependence

Another helpful term for understanding Energy Behavior in the wider
context is Energy Ecosystem. Like ecosystems in nature, the whole is greater

3 Mithra Moezzi, Ph.D, Anthropological Folkloristics, California Energy Commission,
Energy Research Development.

4 Definition from Rotmann & Mourik (2013, p.107). https://userstcp.org/wp-content/
uploads/2019/12/26.Task24 Phasel eceee paper 2013 1-183-13_Rotmann.pdf
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than the sum of its parts. Energy Ecosystems account for quantity and
quality of interactions, relationships and coordination between the
interdependent physical-mechanical-human elements. A mindset that
appreciates the whole helps us understand, and then value, the diversity and
responsiveness required to produce a healthy and productive Energy
Ecosystem. Recognizing the roles, skills, and experiences of human actors



in the facility Energy Ecosystem expands our view of the system overall,
and includes anyone who is impacted, involved or cares about facility
performance. Human actors may include facility owners and administrators,
boards of directors, senior management, engineering designers, facility and
equipment operators, facility occupants, technical service providers,
equipment vendors, community representatives, as well as the utility
companies that power the facility. Knowing who is affecting energy
outcomes at all levels allows us to coordinate their efforts to achieve results
(Rotmann 2016).

7.1.3 Energy behavior actions versus programs

There is an important distinction between actions, and the programs that lead
to these actions. Programs are the various techniques and organizational rules
which are intended to change the environment and influence people to
increase the occurrence of desired, energy-saving actions. They may include
but are by no means limited to; a policy review process, training and
education, facility audits, access to incentives, social norms, and feedback.
Energy Behavior action is the act of carrying out the tasks that save energy
and can occur at any stage of energy management. For example;

* Purchasing, ongoing and repetitive spending such as OPEX (operational
expenditure) focused on low-cost technologies such as light bulbs and
faucets. When purchasing protocols specify energy efficient light bulbs
or low flow faucets that is an energy behaviour.

e Investment, which may be one-off, timebound larger scale spending
requiring CAPEX (capital expenditure). For example, buying a variable
speed gas compressor versus single speed, choosing condensing water
heaters versus conventional appliances and retrofit projects.

* Installation and commissioning, by verifying set-points and ensuring
components and sub-components are sized accurately.

* Ongoing operations, by utilizing enhanced control schemes such as
temperature setback and matching equipment schedules to run time
needs or turning off after hours.

* Maintenance, Cleaning and Repair, by changing HVAC filters,
cleaning coils, tuning up heating and cooling equipment, tagging
steam leaks.

* End use by activity substitution, such as wearing a sweater versus turning
up the thermostat; arranging furniture strategically; sweeping sawdust

instead of blowing it away using compressed air.
8 Human Behavior and Facility Energy Management
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important is that the desired actions do not occur as often as we’d like without
some program or intervention designed to influence people’s behavior. The
idea that sharing information about energy-efficient actions is enough to get
people to actually carry them out is generally false. You may have experience
putting up a sign or sticker to “turn off” some equipment, with limited results.
Access to information such as the sign or sticker alone, is not enough to result
in desired behaviors consistently. Without the intention to turn off, the
reminder (sign or sticker) is practically invisible to people. This isn’t because
people are foolish or like to waste energy, but because up to 95% of our energy
use is habitual or routine, and habits are the hardest to break®. If you approach
energy management with the expectation that access to information alone will
increase desired behaviors, you can expect to be perpetually frustrated. People
don’t always make choices in their best interest. Next, let’s identify some
typical behavioral programs and actions which are proven to save energy, later
in this chapter we will introduce some techniques which help influence people
to carry out the targeted energy-saving actions.

7.1.4 Role of SEM - strategic energy management programs

One approach that values the role of humans in the Energy Ecosystem is
Strategic Energy Management (SEM). SEM is based on the ISO 50001
Energy Management Systems standard and requires companies and
organizations to concentrate on systematically-reducing energy waste by
focusing on the details of their Energy Ecosystem. Most SEM techniques
focus on building energy teams, continuous improvement, training &
engagement, and operations & maintenance. SEM programs can be very
useful to move from entirely technology-focused energy management to more
holistic energy management, producing up to 23% in electricity and natural
gas savings in commercial and industrial buildings (Sussman, 2016).

One of the longest running and most successful SEM programs with a
specific focus on behavior change is in British Columbia, Canada. It is a
partnership between BC Hydro, Fortis BC and Prism Engineering. Since
2007, these utilities have been running workplace conservation campaigns
emphasizing the cohort model, providing; workshops, ongoing coaching,
incentive funding, step-by-step instructions, and deployable communication
tools for participants. Program participants have demonstrated that successful

3 Outlined in DEFRA (2011). Habits, Routines and Sustainable Lifestyles. Summary
report. 71 pp.
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behavior change campaigns can achieve between 2%-10% energy savings
depending on the end-use, building and sector type (Smith, 2020). Despite the
known opportunities of behavior change, in general, Energy Behavior remains
a small component of traditional SEM programs. For the curious energy



professional, supplemental techniques, like those described throughout this
chapter, are necessary to achieve the full potential of human-focused energy
management programs.

7.1.5 Behavioral actions proven to save energy in every sector

Listing all the potential behavioral actions proven to save energy in
residential, commercial, institutional, and industrial facilities is impossible.
Not only because there are too many but and they keep improving and
evolving. Provided here is a sample from: one published field experiment,
one scenario analysis and two case studies.

Residential: Results of a widely-cited “behavioral wedges” study published
in the U.S. Proceedings of National Academy of Sciences studied residential
weatherization (weather stripping), equipment upgrades (e.g. water heaters),
maintenance (e.g. HVAC filter replacement), adjustments (e.g. selecting
hot/cold water temperature), and daily behaviors (e.g. use of a clothesline)
and estimated that these “low or zero cost” actions could save energy in U.S.
households that would reduce greenhouse gas emissions by 123 million
metric tons, which is greater than emissions of the entire country of France
(Dietz, 2009). Although Energy Behaviors may seem like small stuff, when
they are coordinated across large groups and systems the impacts can often
surpass our own expectations.

Commercial: A 2015 modeling study titled Behavior-Based Energy Saving
Opportunities in Commercial Buildings: Estimates for Four U.S. Cities
(Ehrhardt-Martinez, 2015) found that commercial buildings such as office,
education, food service and retail facilities could achieve at least 7% energy
savings by applying various combinations of 91 specific actions in nine
categories: space heating, space cooling, ventilation, water heating, lighting,
cooking, refrigeration, office equipment and computers.

Could the UHN example be a stand-alone BOX?

Institutional: One of the first organizations in North America to publicly
embrace human behavior in facility energy management is University Health
Network (UHN) in Toronto, Canada. Going back to the early aught’s (2000s)
the Energy and Environment team with the leadership of Ed Rubinstein made
it a priority to integrate physical, mechanical and human elements into all
sustainability policy and programs. An early win for UHN was installing LED
lamps across all campuses before LEDs were the industry standard. The
success of this human-focused initiative is described in the 8 edition of this
book and was based on tactics of listening to electricians, sharing dollar
saving data with finance and cultivating trust and then investment in new
technology with small tests and trials in high profile spaces like the office of
the CEO. Building on that success, UHN is demonstrating Energy Behavior
leadership again by scaling up large applications of district energy.
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By helping all actors in the Energy Ecosystem make sense of Energy
Behavior challenges, UHN is getting faster board level approval for larger and
larger energy projects, improving contract negotiations with energy vendors,
and is proving that permanent staff focused on energy is critical. The Energy
and Environment Team support facilities staff, who are often overwhelmed
and tend to operate in more reactive modes (Cowan, 2017). Dedicated energy
staff have the capacity to take the complementary longer, strategic view. This
combination of skills and methods is the basis of UHN’s overall Energy
Behavior Strategy. In general, UHN expands their perspective and sources of
input to identify the broadest array of challenges and problems. Then they
narrow their focus to prioritize issues and develop specific solutions that meet
their needs. Once they are happy with the results, they return to an expanded
view to see if the solution can be applied more broadly where there are similar
circumstances across the organization. This approach is discussed in more
detail in section 7.4.1 Behavior Program Design Phases: Discover, Define,
Develop, Deliver, Evolve.

An example of how this approach works at UHN is from former energy
manager Chad Berndt. His focus on a wide range of facilities showed that one
building was not performing as expected. After narrowing his focus and
investigating the issues and energy data in detail he determined one particular
chiller was the problem. Returning again to the expanded view with the team
he brought together, including building operators, finance and energy system
vendors, many potential solutions were considered. This view revealed that a
district energy system based on deep lake cooling® would improve the building
energy performance, as well as meet financial, climate resilience and
reliability criteria most effectively. Once the process was seen to work well at
one site, district cooling was applied at two additional hospitals with more
applications in the works.

®For more details on deep lake cooling visit https://www.enwave.com/case-studies/
supporting-better-patient-care-at-the-university-health-network/
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UHN’s appreciation for complexity, using simple methods and
focusing on the people (decision makers, building operators and occupants)
has had an incredible impact on both energy and behavior. The first deep
lake cooling project will save $22 million over 20 years, reduce water
consumption by 65 million liters, save 7 million kWh, reduce greenhouse
gas emissions by 63% and simple payback of 4.2 years. Not only that, the
system provides 30% more capacity for new equipment and renovations
(extremely frequent in healthcare) and better control of cooling in the
hospital. What is particularly exceptional about this story is that the people



involved were listened to, their concerns were addressed and, as a result,
district energy, which had been turned down by the board several times in
the past, is now being considered at every UHN campus. This example is
illustrative of how mechanical solutions rely on human behavior along the
way to meet their full potential.

Industrial: Staff at SierraPine Composite Solutions, a manufacturer of
fiberboard and particleboard in Oregon didn’t think they would find any
operational or maintenance energy savings in their facility. Once they started
working with the Energy Trust of Oregon, who helped them create an
energy team, provided targeted energy training, completed facility
walkthroughs and audits they found that improving two 6,000-horsepower
refiners, the plates at the heart of the company’s production, they were able
to cut annual energy costs by about $400,000 with no impact on product
quality. By focusing on the people, they found additional energy savings by
shutting down underutilized equipment and adjusting equipment schedules
to minimize idle time. Overall SierraPine saved $588,700 or 12% of their
energy costs/year (Northwest SEM Collaborative, 2021), well beyond any of
the staff’s expectations.

What is common between these stories is that by tapping into the
existing human potential on site, energy projects are more successful and
lead to additional energy-saving opportunities.

7.1.6 Specific targets; audience and behavior

One of the key attributes of behavior change is that the audience and
associated behavioral actions that you target must be specific and clearly
defined. Seldom, if ever, can we expect 100% uptake of energy-saving
actions by all energy users, but the more specific you can get, the greater the
likelihood that uptake will be sufficient. One useful way to categorize
behavioral actions is to group them into one-time actions which are
performed more rarely and more consciously (e.g. buying a boiler), and
habitual actions which are performed more
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frequently and often less consciously (Mourik et al, 2015) (e.g. turning off
equipment). Additionally, Dr. Sea Rotmann’, one of the leading
international researchers on energy behavior has found that energy behavior
actions typically fall into the following categories:

* Financial decisions (e.g., investment vs purchasing)
* Technological changes (e.g., hardware vs software)

e Curtailment behaviors (e.g., habitual vs one-off conservation efforts)



* Equipment-related (e.g., maintenance/cleaning vs repair)

* Policy interventions (e.g., rules / processes vs regulation / legislation)

* Communication (e.g., training / education vs mass marketing or topdown
information)

One reason to clearly define and categorize energy behavior actions is that it
helps to determine who your target audience should be. Often different
actors from different parts of the organization are responsible for different
actions. This is true in households, commercial buildings, as well as
industrial facilities, where different individuals or unique staff roles have
responsibility for purchasing, installation, operation, and maintenance of
equipment. Using the energy ‘behavioral socio-ecosystem’ or energy
ecosystem for short, accounts for the interaction between all people, the
infrastructure and technology in the environment (or circumstances). With
this perspective all actors and departments should be accounted for in energy
management decisions because they all affect final energy performance. But
for energy behavior to be successful, aligning target behaviors with the
target audience is the first step (Rotmann, et al, 2020).

7.1.7 Specific targets: tactics and interventions

A fully developed energy behavior program is one where the context and
circumstances for change are fully understood. This understanding helps to
reveal points in your energy ecosystem where a targeted tactic called an
intervention can be designed and implemented to influence the practice (e.g.,
habits, protocols, skills) and structures (e.g., policy, training, equipment) that
will lead to energy-saving actions and additional co-benefits (also called non-
energy impacts, NEI) such as; improved comfort, longer equipment life, or
better air quality. There is an almost endless list of possibilities and past
experiences that help guide the choice about intervention

"More work by Dr. Sea Rotmann is on her website. https://sustainableenergyadvice.org
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design. In this section we will describe the most common human behavior and
facility management interventions. A short synopsis of Key Behavior Tactics
for the Energy Sector (Illume, 2015) provides additional intervention options
for consideration.

Local Energy Champions use social influence to affect change.
Individual champions influence others’ behavior by what they say and do.
Energy champions set an example of social norms; which are opportunities
for others to compare themselves within their own community to learn what
is possible, normal and approved of (Sussman, 2016). Energy champions



often, but not always, have a personal interest in energy management. Energy
champions are usually well-liked or respected within their department or
community, and are outgoing or interested and willing to help others. Finally,
energy champions help others make sense of energy management by listening,
sharing, educating and connecting.

This works because local champions provide information as a familiar
and trusted person, in a style that is relevant to the audience. Energy
champions impart an implicit social pressure because others tend to care about
the energy champion as an individual and are interested in preserving their
social connection (e.g. friendship). Thus, individuals who do not necessarily
care a lot about energy savings may decide to take energy-saving actions more
willingly because it is important to someone who is important to them, the
energy champion. The ability to identify internal champions is a sure sign of
success as local energy champions are especially important because they act
as a route for rolling out subsequent behavioral interventions. Internal
champions can lead energy management for their department, help to identify
new target energy behaviors, and keep energy management as a priority for
all actors across the organization.

Energy Feedback interventions are effective when recipients understand the
information being presented to them. Energy feedback in real time through
(sub)metering, building automation systems, smart technology, web portals
or social media can encourage behavior change if the recipient of the
information already knows what action to take as a result of the feedback.
More utilities now provide feedback in real-time with access to smart meter
data, various tariffs and rate structures like Time of Use, or Demand
Response and Flexi demand. Additionally, companies have access to
powerful software tools and models to support energy management
programs. Delayed feedback such as monthly utility bills or annual
performance evaluation are still useful to recipients because they encourage
reflection and learning that links previous actions to energy outcomes. For
example, a building operator who adjusts setpoints in the summer may be
able to learn how much energy that action saved through utility bill
feedback. However, delayed feedback often relies on someone remembering
what happened sometime in the past and therefore is not always as beneficial
as real-time feedback. Feedback also improves energy literacy skills such as
interpreting energy data. Energy feedback is most effective when it is
personalized, provided by a trusted source, and is provided as close to the
action as possible (e.g., real-time).

Could this next section be a stand-alone box?
Key Behavior Tactics for Energy Management

e Commitments influence behavior by asking participants to pledge
(preferably publicly) either in a written or verbal format to adopt an



energy-saving or carbon reduction action. This can include a wide variety
of actions such as; signing up to formal programs such as ISO 50001,
turning down the thermostats over night or meeting with a manager to
talk about energy savings at work.

e Appeals influence behavior by providing access to repetitive, consistent
messages to participants over time which serve as a reminder when the
participant is ready to take action.

e In-person interaction as opposed to digital communication influence
behavior by sending a program representative e.g. an energy advisor or
auditor to speak with a participant face-to-face. To provide reminders,
feedback, appeals or education.

e Rewards or gifts such as incentive dollars or subsidies influence
behavior by providing certain extrinsic benefits (coming from outside
oneself) in exchange for completion of desired actions. Extrinsic benefits
are useful to get people’s attention at first, and run the risk that once the
reward or gift is gone so is the behavior. In general, it is better to strive
for intrinsic motivation (coming from within oneself), such as a sense of
accomplishment, for behavior change to persist.

e Social norms influence behavior by comparing participants to other
members of their community. Usually focused on energy savings or
attitudes about energy savings so individuals can self-determine if they
are “keeping up with the pack”. Home Energy Reports (HERs) delivered
on monthly bills are one of the most popular examples of social norms.
Other examples include; competitions and benchmarking.

e Celebration and recognition are simple and cost effective means to
build and keep the momentum for programs going. Providing
meaningful recognition to the team, audience and decision makers can go
a long way to preserve trust, build relationships, and cultivate
engagement. Celebration and recognition need not be fancy, being
celebrated and recognized by those you respect in a way that is personally
meaningful is often enough.

7.2 Energy Behavior Successes

Where there is proven energy behavior change there is often an energy
manager or champion at work. Behind all three of the following success
stories was a talented and ambitious energy manager who wouldn’t take ‘no’
for an answer.
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7.2.1 Unifying fragmented building automation systems,
City of Markham

City of Markham in Ontario, Canada, with the guidance of their award-
winning energy manager Amanda Martin, and BAS Coordinator Aaron
Cheung?®led a multi-year project to unify and improve the City’s fragmented
collection of Building Automation Systems (BAS). Like many large
organizations, the City of Markham had BASs from many different vendors,
and multiple vintages, effectively resulting in dozens of different types of
systems.

Their approach started with the simplification of operations by creating an
updated BAS design specification document that mandated a reduction in the
diversity of BASs. The first major application of this new standard was the
retrofit of a community center. As a result, this City is saving 260,000 kWh/yr
electricity and 90,000 M3/yr natural gas and they are just getting started. The
equipment replacement process started with the following steps:

e An energy audit and subsequently incorporating audit improvement
findings into the BAS design.

e Using the new standardized BAS design spec.

e Unifying on-site BAS into one centralized/web-based system.

e Re-evaluating equipment to prevent like-for-like replacement which
encouraged  higher-efficiency, and right-sized equipment
replacements.

e Applying for utility incentives to offset incremental capital cost.

e Finally, completing post-project monitoring and verification.

At first, people were not that receptive to installing energy efficient
equipment. Amanda used a multi-prong approach to engage them and get
them on side. She invested the time to visit other facilities with upgraded
equipment, and she talked with contractors and staff to help them feel
comfortable with the proposed changes. In her role as energy manager, she
acted as an internal consultant where she was able to identify the external
expertise required, apply for incentives, and help the facilities staff get better
products. This effort enabled facilities staff to focus on linking BAS
operations with energy expertise for the long-term. Because of her consistent
approach and success, the City of Markham now has facility staff regularly
asking for energy efficiency in all electrical and mechanical replacement
projects.

8 For more information watch City of Markham 2018 Energy Manager of the Year video.
https://www.youtube.com/watch?v=uKTdSS-PUlo
16 Human Behavior and Facility Energy Management



7.2.2 User-centered design, Price Fitness Center at
the Presidio of Monterey

The gym at the Price Fitness Center has ample windows for natural light and
yet, the lights were kept on all day. The facility’s energy manager knew
there had to be a better way. If the lights could be turned off, they would
eliminate a 5kW load and save $2,500/yr’. The problem was, it was
impossible for gym users to find the light switches because they were
located 40 feet away in a staff break room.

To facilitate energy savings, the switches were moved closer to the gym
entrance, and clearly labeled so users would know which lights corresponded
to which courts. Staff were required to keep lights off as often as possible and
prompts (stickers) were placed on the switches as reminders to ‘conserve
energy’. The results of this simple but effective project confirmed that
relocating the switches reduced energy use by 24%. There was an additional
6% energy saving after the reminders were added to the switches. Now, gym
users always have ample light to shoot hoops without any energy waste!'.

7.2.3 Make energy management visible to all levels of the
organization, New Afton

Energy efficiency projects often result in more than just energy savings. At
New Gold New Afton mine in Kamloops, British Columbia their previous
energy specialist, Andrew Cooper led the mine through ISO 50001, Energy
Management Systems certification. He began the process from the ground
up, working with operators to implement a number of energy projects to
demonstrate the effectiveness of energy management in cost savings, the
potential to increase production and other Non-Energy Impacts (NEIs). This
approach was beneficial in making the case to senior leadership about the
value of pursuing ISO certification.

Achieving ISO 50001 certification from a trusted third party has helped
demonstrate that the mine is serious about energy management. The focus
on Strategic Energy Management (SEM) has helped to realize significant
cost savings as well as production improvements. As a result of the energy
performance improvement initiatives, New Afton is realizing cumulative
energy savings in excess of 10% of its annual energy consumption. Energy
efficiency projects like a floatation blower improvement also increased
productivity because it improved airflow on the production circuit. They
achieved better safety, because operators don’t need to manually adjust
valves anymore and reduced environmental health impacts, such as
equipment noise reduction. In addition to the energy efficiency and
production benefits, the mine is also paying lower energy bills, which are
typically a mining company’s second biggest expense (after labor)!!.



? Printed with permission from U.S. Army Corps of Engineers, Construction Engineering
Research Lab, Department of Defence. Website not publicly available.
19Source: https://www.milsuite.mil/university/energy resilience culture
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7.3 Energy Management Traps: Cognitive Biases and
Psychological Barriers

This chapter about the role of human behavior in energy management
acknowledges that people act the way they do because of the situation they
are in, the experiences they have had, their beliefs and values, as well as
subconscious habits. To better understand the circumstances of people, it is
important to be familiar with some of the psychological theories that explain
participation in, or aversion to, energy management actions. We acknowledge
that this topic may be especially difficult for energy managers who often do
not have training, skills or practical experience in applied psychology. The
intention of this section is to introduce some of the most common behavioral
science concepts to ease energy managers into familiarizing themselves with
the language, and how the most common cognitive biases and psychological
barriers play out in energy management practice.

7.3.1 Cognitive biases, making sense of the world around us

Cognitive biases are the fundamental thought patterns that help us understand
and judge the world around us. Research has shown that cognitive biases play
a key role in people misunderstanding how much energy they use, and poorly
estimating how much can be saved through common actions (Attari et al;
2010, Dietz; 2010). Understanding common cognitive biases provides insight
for practitioners to be more effective in applying behavior change to improve
energy management. It is helpful to understand your own cognitive biases
when designing and implementing behavior change programs, as well as
biases of the target audience. Qualitative social science approaches from
behavioral economics, psychology and sociology help practitioners notice
patterns in individuals and groups that reveal non-obvious cognitive biases
which may get in the way of effective or persistent behavior change.

At any time, there can be dozens of cognitive biases'?at work in the
background shaping our preferences, aversions, and perceived risks. In
Table 7-2 we define just a few of the most common cognitive biases
involved in energy management decisions.

''Source: https://www.prismengineering.com/other_resources/case-study-for-new-gold-
new-afton-mine-iso-50001/
12 For more examples please review the cognitive bias codex



https://commons.wikimedia.org/wiki/File:Cognitive bias codex en.svg
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Table 7-2. Cognitive biases—how they are relevant to energy management

Cognitive Bias
Description

Relevance to Energy
Management

Example

Status quo bias
Preference is
given to
environments and
situations that stay
the way they
already are.

Reluctance to adopt
new technologies
that can save energy
and money.
Established
behaviors do not
change without a
significant
incentive.

Procurement officer
insists on double
pane windows when
higher-performance
windows are
available.

Framing

People make
different
decisions,
depending on how
information is
presented to them.

The same facts
presented in
different ways can
impact the adoption
of energy-saving
behaviors.

Sharing statistics
about how many
people are turning
off lights at work is
more encouraging
than how many are
not turning off
lights.

Loss aversion
People are affected
more by a loss than a
gain. The fear of
losing money is
greater than gaining
money.

Presenting energy
efficient
opportunities as
protecting what you
have already got
may increase
adoption.

Presenting a heat pump
purchase as preventing a
$500 annual loss induces
more buyers than
presenting it as a chance
to print $500 per year.

7.3.2 Psychological barriers to adoption of energy-efficient
actions and programs

The reader may begin to notice that there is overlap between cognitive biases
and psychological barriers. Some psychological barriers are a direct result of



cognitive biases, such as the status quo bias (preference to preserve what is
currently in place), and framing (how information is presented). In other
cases, psychological barriers that prevent people from taking energy efficient
actions may arise from other circumstances such as: perceived risks,
ideologies, mistrust, limited thinking about the problem, lack of energy
literacy (Sussman et al, 2016), and learned helplessness.

For many energy management professionals, familiarity with these concepts

help with understanding why cost-effective and energy-efficient
interventions often remain “on the shelf.” On first glance, some barriers,
such as access to capital, may appear to be structural. In fact, this is
precisely the opportunity for an energy manager to make progress. If a
decision maker is not acting on an energy efficiency investment that appears
to be cost effective, is it because the person truly has no access to the

capital? Or are there psychological barriers at work?

A comprehensive review of all potential barriers and detailed
descriptions are beyond the scope of this chapter. The reader can refer to
articles by lead authors Sorrell and Thollander in the bibliography for
further details. In Table 7-3 we define just a few of the most common
psychological barriers involved in energy management decisions.
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Table 7-3. Common psychological barriers to the adoption of energy saving-technologies

and behavioral actions

Psychological Barrier
Description

Relevance to Energy
Management

Example

Learned Helplessness
People expect that
nothing they do will
change the circumstance
because every effort they
made in the past was
stalled or prevented.

Everyone is aware of major
energy loss from equipment
but seems like nothing ever
gets done about it.

Maintenance teams
stop reporting steam
leaks because
whenever they have
in the past nothing
was ever done.

Diversity Aversion
(Heterogeneity)
Preference for keeping
solutions the same
across different
circumstances.

Interventions that
work well in one
facility with one
specific audience, do
not necessarily scale
up, as expected, in
other similar facilities.

Due to various factors
such as different
activities or
preferences of
building occupants,
interventions may
need to be customized




or tailored to get the
same results across
various facilities.

Hyperbolic The reward of energy Purchasing a less
discounting savings in the future expensive and less
Smaller, immediate is perceived as less energy efficient boiler
rewards are selected valuable than the today is more

over larger, delayed instant gratification of appealing to decision
ones. the lowest first-cost. makers because it is

cognitively more
difficult to value
energy and dollar
savings that will
occur in the future.

7.3.3 Examples of common real-world biases and barriers

All actors involved in energy management will benefit from being aware of
common biases and barriers. In many cases there are market barriers such as
split incentives or hidden costs which can compound or strengthen the
impact of psychological barriers. Being familiar with psychological and
non-psychological barriers so they can be reduced or eliminated assists to
increase realized energy savings. All of the major biases and barriers of
demand-side energy management policies and practices directly or indirectly
involve human behavior. Let’s return to those common, hypothetical
examples in the introduction of this chapter and list some potential biases
and barriers that might be at work.
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1. You are a consultant to an industrial operation. You have identified a
pump retrofit project which offers a rate of return of 15% (larger than the
company’s profit threshold), but your client fails to implement your
recommendations.

* Risk aversion: there might be a maintenance manager who is
concerned that the new pumps may not perform well during system
start-up. The risk may be real or perceived. In any event, this barrier
should be addressed - this is why qualitative methods like focus



4.

groups or interviews or site visits with operators or users are very
useful to find out “why” something isn’t happening.

» Hidden cost: the buyer may have past experience with a pump
vendor where the installation costs were double what was proposed
because of delays or added training requirements.

A school facility received a heavy envelope upgrade including wall and
roof insulation, and new high-performance windows. However, facility
energy consumption did not decrease as expected.

* Rebound: unbeknownst to the energy manager, the building operator
increased the space heating temperature settings after the retrofit in
order to reduce the number of complaints about cold rooms in winter.

* Split incentives: the teachers in the school (who do not pay the
utility bills) perceived the ventilation to be inadequate after the
upgrade, and began leaving windows open much more often.

As the operations manager of a hospital facility, you have determined
that the hot water thermostat for washing laundry could be reduced by 4
degrees, saving $1,000’s yearly while meeting all hygiene requirements.
Yet the cleaning staff declined to act on your recommendation.

* Trust and credibility: the cleaning staff hold chronic distrust of
management due to a variety of issues unrelated to energy, and
therefore do not believe it would save as much money as stated.

* Inertia/competing priorities: operator staff have been happy with
the performance of the laundry service, and they have other
priorities.

A major restaurant chain doesn’t train employees to save energy so they
continue to waste energy by keeping freezer doors propped open, putting
hot food in the refrigerators, and relying on an outdated HVAC
temperature control system.

* Form of information: People generally prefer information that is
simple, clear, specific, and personal.

* Status quo bias: Established behaviors do not change without a
significant incentive.
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5. A government subsidy program offers free energy audits and cash
rebates to commercial businesses for high-efficiency water heaters. After
6 months of intensive advertising and outreach, hardly any businesses
have signed up.

* Framing: the marketing was presented in a complicated fashion that
didn’t make the business proposition and call to action clear.

* Principal-agent relationship: facility owners have authority to
purchase water heaters, but they delegate all facility decisions to the
property management firms who do not control capital purchases,
and who pass on utility costs averaged into the leases.

6. A small factory owner had a controls upgrade implemented on a HVAC
system and expects to see reduced utility bills which do not occur.

* Diversity (Heterogeneity): the controls upgrade was standard for an
institutional building, and was not customized for this factory where
the office space cooling loads include substantial waste heat from
large furnaces within the factory.

7.4 Introduction to Behavior Change Program Design:
Seeing Patterns in Energy Management Behavior

Implementing programs that acknowledge and account for human behavior is
a relatively new dimension of energy management. Most of the theory and a
majority of the programs developed to date have been aimed at the residential
sector and the individual energy behaviors residents engage in at home. In
fact, commercial, institutional and industrial sectors (and especially small-to-
medium businesses, SMBs) have been underserved, under-researched and
considered hard-to-reach with regard to energy behavior applications
(Rotmann et al, 2020). Accounting for patterns in energy management
behavior, if done effectively, can produce greater energy savings that persist
for the long-term compared to when human behavior is ignored. This section
will provide energy management professionals with some of the basic steps
required to observe energy management patterns and roll out energy behavior
programs and interventions in the workplace. The guidance in this section is
complementary to the overall energy management program design presented
in Chapter 1.

Four principles of behavior change help to frame the program design
process! (Karlin et al, 2021). Being comfortable with them will make
program development and implementation smoother, and increase the

1 https://seechangeinstitute.com/wp-content/uploads/2021/08/Building-Blocks-of-
Behavior-Change.pdf



likelihood of success!?.
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1. Let context be your guide. There is no one best way or one-size-fits-all
approach for behavior change. Solutions emerge from your specific
organizational context, which requires being open to new perspectives,
listening, noticing and learning. Taking the time to observe and
understand the circumstances, relationships, drivers and barriers in your
energy ecosystem results in appropriate design and successful programs.

2. Focus on designing a continuous improvement process and not for one
particular outcome. This will set the direction you want, but not limit how
you get there. Designing for continuous improvement incorporates a
feedback cycle and willingness to change.

3. Make participants feel valued by designing solutions collaboratively.
This creates trust and results in desired behaviors that persist for the long
term.

4. Change takes time so please be patient. Take the time to observe the
system and get to know the people in order to better execute principle #1.

7.4.1 Behavior program design phases: discover, define,
develop, deliver'4, evolve

Energy management is a complex process that emerges as a result of human
interaction with physical and mechanical energy systems and organizational

13 The first known training course for Energy Behavior and facility energy management is
described in the paper by Rotmann & Karlin (2020) in the bibliography.

14 Based on the double diamond design framework from the design council https://www.
designcouncil.org.uk
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NKE
Figure 7-2. Wave Technique: Expanding and narrowing focus to clarify challenge and
solution

structures. Breaking behavioral program into phases helps to reveal what may
be clear within these complex systems. The approach presented here based on
British Design Council’s discover, define, develop, deliver model provides an
overview of the steps involved in behavioral program definition and execution
and describes success beyond energy savings alone. In addition to the four
phases in the model we have added the evolve phase. Each has unique
characteristics but all comply with the simple wave technique pictured in Fig.
7.2 which helps to visualize the process over time as one of emergence.
Expanding possibilities and options by casting a wide net, followed by a
period of convergence, narrowing possibilities, refining options and focusing
on a specific target like first described in the UHN example in section 7.1.5.
This process is repeated as many times as necessary to gain the insight and
clarity needed to define the right problem and execute the most appropriate
and durable solutions.

* Discover. Scan to understand the needs and motivations of people in your
energy ecosystem. In this phase, you will focus on the unique needs and
circumstances to ensure you are working on the right thing. Don’t
assume you know what is possible until you start including others in
your facility. Do the research, including quantitative and qualitative
aspects. Use observation, surveys, interviews, audits, utility data, and
sub-meters. Decide on a shared goal and or objectives.

* Define. Focus by narrowing down what you have learned into themes and
patterns. Identify key individuals who want to work with you. Decide
together what must happen for the program to be successful. Select your
target audience, and determine how they can be included. Clarify your
target behavior(s) by focusing on high impact actions or easy wins with
as few barriers as possible. Identify your target tactics based on which
interventions are likely to work best. Determine your target metrics,
such that they are credible and meaningful to all participants as well as
the overall organization.
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* Develop. Gather baseline measurements including metrics beyond energy
such as; staff engagement, reduced occupant complaints, reduced
emergency service calls, reduced maintenance costs, more investment
in energy projects, and number of senior leaders asking about energy.
Start to experiment with prototypes (impermanent and inexpensive
tests), where you can quickly refine your ideas into tangible
interventions based on feedback. In this phase you are striving to ‘fail
fast’, and to land on potential solutions or a proof of concept that you
can expand on in the next phase.

* Deliver. Action starts with implementation. Monitor what is working and
what needs to be changed by providing feedback and asking for
feedback from all actors. At this point, new target behaviors that are
adopted and persist are a clue that you have changed your energy
ecosystem in the direction you were intending. Continue to provide
support for the early adopters and make time to talk about the program
as often as possible. Monitor co-benefits such as reputation of the
program, clear communication channels between staff, routine
procedures being in place to retain savings, and extended equipment
lifetime. Keep an eye out for potential costs or unexpected barriers that
may arise, e.g., more onus and pressure on the energy champions,
rebound, greenwash, more red tape, or lack of persistence.

* Evolve. In order to build on your success, it is critical to look back without
judgment to separate the signals from the noise by identifying who is
enthusiastic about the program, and if you have achieved systemic or
long-term change. Gather quantitative and qualitative measurements at
regular intervals to help confirm if your program is moving in the right
direction and providing the insight you need for improvement. This is a
chance to check assumptions and expectations again, make changes, set
new targets, recruit new actors, and share results with new audiences.

7.4.2 Skills and Experience that Support Large-Scale Change

Techniques described by Westervelt in 2014 will help program managers
focus on the interaction and interdependence of the physical-mechanical-
human elements of facility energy management. In brief, they include
forming a team, discussing objectives, barriers, drivers and priorities,
building relationships, facilitating communications, and assisting in the
establishment of new behaviors.

e Establish an energy management team. Multiple stakeholders with
unique mindsets and skill sets affect facility operations and pull in
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competing ways of knowing. To coordinate and harmonize the many
disjointed objectives of the people involved in the life of the facility,
we recommend forming a broad-spectrum team (Cowan et al, 2019) as
a means of corralling and focusing efforts, and filling in gaps of
understanding among stakeholders. By establishing shared objectives,
stakeholders agree on the operational success that they are willing to
support.

Discuss objectives, barriers, drivers and priorities. Within the team,
discussing the objectives, barriers, drivers and priorities will uncover why
people do what they do and what tools, skills and resources each distinct
stakeholder can bring to the table, and who can shed the necessary light
on workable solutions. Some prime barriers to action are heavy
workloads, lack of site-specific operator training, discomfort with
hierarchies, responding to user complaints and comfort issues, and cash
flow limitations. A thoughtful review of the full context of the facility
energy system, including the perspectives, needs, perceptions and desires
of the target audience, allows us to meet people where they are. This
approach appropriately positions us to focus them where they want to be,
in a way they are comfortable with and accept.

Develop relationships. Developing trusting relationships is essential to
obtain a full view of the drivers and constraints impacting people at work.
Trusting relationships help when we are pulling together multi-
stakeholder groups and need to influence, persuade or convince people to
implement recommendations. People will not share their real concerns
and the real obstacles to energy performance until they trust that you will
do them no harm and that you have something of value to offer. The more
vulnerable or fearful they are (e.g. of losing their jobs), the more
distrustful and risk averse they will be. People will not act on
recommendations unless they believe that you are suggesting prudent
changes, with accurate calculations, and have their best interests in mind.
Useful methods in relationship building include: listening before
reflexively trying fix problems, assuming a constructive viewpoint,
reading the non-verbal communication, framing interactions positively,
and being respectful, non-threatening, and helpful.

Facilitate Communication. Facilitating communication means
offering support so that people can discuss what is happening and
making it simple to connect with each other so that during that
discussion what is heard is what was actually meant. Facilitated
communication entails bringing people together, setting up easy online
tools or virtual connections, and clarifying shared language. Clarifying
language involves verifying understandings of words and using words



carefully, both by distilling words to make them more accessible to busy
participants and by providing language so that they can describe the
energy management efforts to others. Storytelling and the use of
narratives is a particularly useful, overarching “language” that can help
bridge gaps and translate between stakeholders from very diverse and
sometimes conflicting positions (Moezzi et al, 2017; Rotmann, 2017).
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e Support New Behaviors. Persistent energy savings do not happen
by accident. Persistence in savings requires understanding and
participation from many diverse people, such as operations staff and
C-Suite decision makers. Other supports include: coaching, accurate
and accessible data collection and reporting tools, standards,
protocols, and structures both material, such as incentives, and
cultural, such as capital approval timelines to ensure performance
gains do not evaporate.

Working on the human side of energy management is challenging, but also
highly rewarding. The challenges present another layer of the detective-like
work of systems optimization. Addressing the human behavior component of
energy systems is a fundamental piece of overall energy sustainability.

7.4.3 Start Somewhere

Complementary to these recommendations are several theories of change that
are well documented in the academic and popular literature to enable energy
behavior change at the individual, social and organizational level. Further
information on the tools introduced here can be found in the bibliography for
this chapter.

Community Based Social Marketing (CBSM) is one of the most
common starting points and is grounded in the discipline of environmental
psychology. The author of this approach, Doug McKenzie-Mohr, proposes
eight tools to save energy: commitment, prompts, norms, social diffusion,
goods and services, communication, financial incentives, and convenience.
More recently the “Users-Centred Energy Systems” Technology
Collaboration Programme'> by the International Energy Agency (IEA)
developed the demand-side management Task 24 Behavior Changer
Framework (Rotmann, 2016). This international research collaboration was
developed to tackle real-world energy management challenges. Applying
this framework is useful to hone in very clearly on the exact behavior that
needs to be changed and who exactly the target audience is. The Behavior
Changer Framework goes through the top interventions, relationships,
mandates and



1> Website: userstcp.org
7.5 Real World Examples of Energy Behavior Change 277

tools, and identifies their individual and collective potential. In a new
research collaboration focusing on hard-to-reach energy users in residential
and commercial sectors, this framework has been expanded on and
incorporated into a “Building Blocks of Behavior Change” process (Karlin
et al, 2021), which combines Design Thinking with robust social science
methodologies (Rotmann, 2021). Additionally, practical options for learning
more about human behavior and energy management are available in the
published literature listed in the bibliography. Seek out similar sources to
learn about the latest research and real-life findings. Invest some of your
time and available training funds into workshops and courses. There are
likely accessible options near you in the form of post-secondary courses or
professional workshops. Also try to attend conferences, webinars (such as
those run by the ACEEE or Users Academy?) to listen to case studies and
meet like-minded colleagues!®. Last, but not least, experiment with some of
the various concepts and tools, like surveying and prototyping, in your own
work.

7.5 Real World Examples of Energy Behavior Change

Examples of large-scale real world human-focused energy management,
beyond the residential sector, are still limited in the academic and popular
literature. At the residential level, rigorous and large-scale studies like RCTs
(randomized controlled trials)!” are often used to confirm which actions lead
to energy savings and how much energy is saved. On the workplace side,
randomized control trials are often not feasible because the number of
similar facilities that can be grouped and compared is far lower than large
numbers of households which are more homogeneous. In addition, for
commercial operations there is a vast diversity of building types, business
uses (in many different sectors), specialized energy equipment and
infrastructure, and a wide variety of roles and decision-makers within
organizations, which drastically increases the complexity of any
comparative investigation. The success of any energy management
intervention relies on the ability to quantify and attribute savings to specific
interventions. For quantifying savings, the International Performance
Measurement and Verification Protocol (IPMVP) is the industry standard.
Measurement and Verification (M&V) is typically used to determine
savings attributable to time-bound technical or mechanical interventions.
There are three key challenges with M&YV for behavior change
interventions:

2 https://userstcp.org/academy/



16 One conference that is particularly noteworthy is the Behavior, Energy, and Climate
Change conference held annually in the U.S. (www.beccconference.org). '” Randomized
Control Trials — Are accomplished by randomly allocating subjects to two or more groups,
treating them differently, and then comparing them with respect to a measured response.
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1. Energy savings from behavioral interventions often occur gradually and
with irregular patterns over weeks to months. Changes in energy use are
typically not specific events like common equipment retrofits.

2. There are often investments in other projects or programs which overlap
behavioral interventions. This confounds the ability to attribute savings
to a behavior change program. Because behavior often has a
complementary or contribution effect to energy savings (or is indeed the
underexplored barrier to success), the effort to assess attribution of
savings can be greater than the effort to implement the energy-saving
interventions.

3. Behavior changes can affect multiple systems and it is often not feasible
a priori to know which systems might be optimized by staff (or when).
For example, in commercial buildings, behavior change interventions for
O&M (Operations and Maintenance) staff can effect changes in space
heating, cooling, plug loads, lighting, or hot water systems.

Because of the above characteristics of behavior change programs, IPMVP
Option C (whole facility performance) is usually the best M&V approach.
Option C was utilized for a hospital case study described below.

7.5.1 Energy behavior program at a large American
hospital system?®

In this section we describe an energy behavior program that was the first
known attempt in the commercial/institutional sector to spread human-
focused energy management across one of the largest not-for-profit healthcare
systems in the U.S. The Hospital launched their energy management program
in 2012 at twelve of the system’s 40 hospitals where retro-commissioning was
the leading technical intervention. In 2015, a human-focused behavioral
approach was integrated to complement the traditional energy management
practices already in place. The program creator (and author of this chapter)
Kady Cowan knew that there were limited resources to help guide the effort
of validating and verifying results from behavior-based programs in
workplace

18 The name and location of this program have been anonymized at the request of the



hospital.
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settings. To help ensure that the program would be effective and verifiable,

Kady convened 13 energy experts from around the world to act as advisors

and external evaluators for this initiative. This is the story of how we came to

learn that human-focused energy management can have big returns in energy
savings and organizational learning.

The award-winning Energy Behavior Program was conceived to
amplify energy savings that were previously achieved, to avoid energy saving
decay over time, and to tap into new energy saving potential quickly. After
forming an Energy Behavior Program design team with representatives from
the hospital energy ecosystem, discussing objectives and drivers with external
and internal experts, building relationships up, down and across the
organization, facilitating communication with our target audience - facility
operators, mechanics and building engineers - we were ready to support new
behaviors with six interventions at six pilot facilities. After considering
several high impact behaviors that we could target, we decided to initially
focus on reducing overrides in the BAS.

e In the Discover Phase, we collected energy hero and horror stories
(Rotmann, 2017), completed interviews and focus groups, and spent
significant time meeting people and listening to their concerns and
ideas. These activities were the foundation of a comprehensive
qualitative energy culture baseline report which revealed the
circumstances, structures and practices in place that were common
among staff and between sites.

o Inthe Define Phase, we started to describe patterns of behavior which
helped us to organize our attention, narrow our focus on what really
matters and to clarify how we might intervene in the system.

e In the Develop Phase, we mapped information and data flows so that
we could visualize how the actors and structures in the energy
ecosystem were connected, or not. Finally, we collected and tracked
utility bill information, energy use intensity, overrides and manual
BAS adjustments, maintenance requests, and comfort complaint calls.
With this foundational work complete, we started to deliver the
program.

e In the Deliver Phase, we focused on six interventions to help shape
the circumstances so that energy saving behavior would follow. The
first six interventions were:

1. Conduct in-person energy literacy and basic energy management training
(2 hours a week for 5 weeks) for building operators, maintenance and
engineering teams.

2. Make site-specific energy data visible to the facilities workforce.

Select and support a site-based energy champion.

4. Develop a standard process flow for hot/cold call response.

(98]



5. Document a protocol for adjustments in the BAS.
6. Promote dialogue between occupants and facilities staff with regard to
energy savings.
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Table 7-4. Energy savings for Energy Connect pilot facilities in 2018

Pilot Site Electricity Savings Gas Savings

Acute hospital -2.0% -11.4%

Rural hospital 3.1% 6.7%

Medical office 1 8.6% N/A (100% electric)
Medical office 2 1.5% 6.6%

Emergency Care 8.7% 24.3%

facility

Data and Call center 12.2% N/A (100% electric)

As a result of our multi-year, zero capital-cost effort, we verified energy
savings in five out of six pilot facilities. Using a conventional IPMVP
Option C M&V approach, baseline models were assessed for electricity and
natural gas as a function of outdoor air temperature. The realized energy
savings are provided in Table 7-4 for the initial 12 months following
implementation of the first interventions.

7.5.2 Stories, Circumstances, Practice, Patterns

To start, we collected stories from all actors in the Energy Behavior Program
ecosystem. These insights made the organizational energy culture visible by
defining system boundaries, and gave us time to check assumptions. Seeking
to understand the circumstances at the universal, organizational, social and
individual levels revealed a clearer picture of the practices and patterns that
hold energy-wasting behavior in place. From this vantage point we could
determine the best points in the system to intervene to create durable and
appropriate behavior changes that supported energy-saving objectives.
Practices from the stories are summarized in Table 7-5, followed by a sample
of the themes and patterns that emerged from the qualitative research phase.

The clearest themes to emerge from the research are outlined in Table
7-6. Each had multiple direct and indirect impacts on the circumstances that
can invite or repel behavior change. Included here are a few of the impacts



we observed from qualitative research. Human behavior and facility energy
management is no more difficult than traditional energy management, but
for many energy managers it is new,

Y Published with permission from the program evaluator.
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Table 7-5. Practices and patterns in place at the beginning of the energy behavior program

Circumstance Level Practices and Patterns

e Limited or inappropriate thinking about

Universal large/complex problems.

e Buildings morph over time and operations
become difficult.

e Willingness to fix is more acceptable than
paying higher first costs.

e Culture and policy structures that support the
status quo need to be overcome.

e Energy not previously considered a priority.

Organizational e The skills to run complex buildings are not
valued highly enough.

e Employees are not free agents in the
organizational hierarchy.

e Building operators and facilities staff often
describe their days as “Juggling hand
grenades and putting out fires.”

e Lack of social cohesion and hierarchy makes

Social change hard to spread.

e Unclear and inconsistent instructions about
energy and cost savings.

e Contradictions between what is said and what
is done lead to an attitude that nothing will
ever change.

e People fear getting in trouble for doing things

Individual differently. » There is no time for staff to think
about or plan for the future.

e People worry that energy action will take too
much time.




e Habits, motivations, values, skills, and
psychological barriers not fully understood.

and thus perceived as intimidating or risky. None of us are perfect the first
time we try something new. But adopting behavior change is feasible with
encouragement from peers and bosses, expanded timelines, connection with
like-minded others, and access to learning the low-cost and durable energy
saving opportunities of working with people. Energy behavior should be
complementary to traditional energy management and contributes in obvious
(e.g., improving energy saving know-how) and non-obvious ways (e.g., pride
in accomplishments) to energy savings and organizational improvement.
Many of the non-obvious impacts go undetected because qualitative impacts
often show up at unpredictable times and are rarely measured as part of
energy efficiency programs. The business case for doing this work
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Table 7-6. Themes, impacts and remedies from energy behavior program

Theme Direct Indirec Remedy
impact t
impact
Permission to People do not Very Make energy part
save energy at turn few of everyone’s
work. equipment people job, talk about
off know energy often,
becaus they are support
e they allowed staff to
are not to save act.
sure if energy
they at work.
should.
Short- Facilities and Everything Management
termism maintenance is delegates time,
dominates time is framed in the resources, and
planning horizons. | generally short-term praise for longer
spent and term
reacting to underlying energy
issues and longer term efficiency
complaints. issues are projects.
overlooked.
Connectivity Each Individuals do Create
between the individual not perceive opportunities to
human/mechanica sees support from visibly




1 and themselves peers and demonstrate
human/human as caring bosses to save caring about
energy systems. about energy. energy
energy efficiency
issues at amongst peers.
work more
than
others.
Value of Staff not Time to notice Support
learning and hired for and learn champion
skill energy from wins or , energy
development. expertise. mistakes not leaders,
included. training
and
network
building.

is extremely strong, especially if you are prepared to look for non-obvious
results at various points throughout the life of your project or program. The
success of the Energy Behavior Program came because we made time for
those with high impact energy decisions at their fingertips, building
operators and maintenance staff. What the Energy Behavior Program took
advantage of that other previous efforts have failed to fully appreciate is that
the day-to-day decisions of building and facility teams have a large impact
on energy consumption. It’s not just executive decision makers who can
move the dial on energy efficiency, it’s the staff who are delivering energy
services and controlling processes directly. Getting to know these actors is
time well spent, especially as we come to expect as an industry that our
patterns of energy management produce fewer reactive or ‘band aid’
outcomes and instead more anticipatory or repeatable outcomes.

After the successful pilot year of the Energy Behavior Program at six
facilities, the program was adopted at all 40 hospitals in the health system and
dozens of healthcare facilities. One of the building engineers who became a
site-based energy champion was able to accomplish such good work in his
buildings that the corporate head of office (from out of state) came to meet
him to learn more about how he was making change happen. What they saw
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were energy savings increasing year over year because of the interest and
expertise of the facilities team; maintenance and engineering staff
participating in energy-saving projects during the building or renovation
design phase, not just once buildings were open; more time and resources
being dedicated to energy efficiency; and, critically, during recruitment, by



giving preference to applicants with energy management experience.

The building engineer in this example was just as busy as all the
others. But he made an effort to identify and build relationships with
enthusiastic collaborators from across the organization to support his own
facility team’s energy projects, he was clear about his data needs and what
learning was required, and he built on past successes. As a result, he helped
expand the understanding of the energy ecosystem, the physical, mechanical
and human system interaction, and tapped into the massive energy-saving
capacity that was available.

7.5.3 Army energy culture, U.S. Army Corps of Engineers

A group of researchers with the U.S. Army Corps of Engineers are
investigating ways to add social science insights to energy management
efforts to increase energy resilience through the efficiency of Department of
Defense facilities. Although only a limited number of studies have been
published that specifically focus on energy behavior related to military
facilities, the team found numerous attempts from multiple levels of the
organization to improve facility performance by including the human aspect
of energy use (Westervelt, 2020).

At the highest levels, military leaders recognize the need to establish
a pervasive culture of efficiency and official guidance calls for coupling
behavioral and operational change to technology implementation efforts for
optimal results. Goals for energy reductions and requirements for ongoing
energy auditing and retro-commissioning provide the performance objectives
and methods for identifying efficiency opportunities. Furthermore, authority
for hiring an energy manager at installations, and requirements for training
federal facility operators establish roles and rules that increase efficiency.
Compulsory installation of energy meters in new construction was established
to enable monitoring. Staff were trained to set-up web-based energy data to
inform decision making for achieving energy reduction targets, and allow
production of mock billing to provide building users who don’t receive utility
bills with the necessary feedback to understand their energy use profile.
Authority to retain some of the monetary savings of efficiency projects for
use at the installations is providing appropriate incentive for change. At the
energy manager and facility operator level many creative individuals have
devised methods to further energy efficiency within limited budgets.
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A program to train building operators in retro-commissioning
techniques is developing needed skills in equipment testing and analysis to
identify root causes of inefficiency and resolve building operational faults.
In instances where automated controls for facility equipment (such as
lighting and HVAC) are cost prohibitive, relocating hard-to-find light
switches and thermostats to accessible locations with signage of operational



instructions and expectations (to turn off when not in use) has deputized
building occupants to support efficiency at minimal cost. Most locations
have some level of energy awareness outreach and award programs.

Although these efforts to increase energy efficiency are laudable, there
is still opportunity for refinement, more widespread utilization, and
integration across multiple stakeholders. To further move the Department of
Defense toward efficiency, the US Army Corps of Engineers combined best
practices from energy management, change management and complementary
military processes into a step-by-step human-centered efficiency process
which calls out considerations and insights collected from academia, industry
and many levels of the federal workforce to holistically coordinate the use of
technology by people for optimal efficiency. It pulls in social science methods
for influencing people to act in desirable ways at an individual level, as well
as procedures for embedding business processes at an organizational level for
sustained change.

The human-centered efficiency process calls for continual
improvement with adaptive problem solving and shared ownership of the
outcomes. It provides methods for determining the current status of the
energy culture through interviews, focus groups and surveys. It gives a
sample description of an aspirational future state and many ideas for
bridging the gaps in efficiency by supporting people. Data gathered thus far
shows opportunities to increase understanding of institutional processes, to
invest in facility repair and expanded staffing, and to further explore local
conditions and develop solutions with local personnel that harmonize the
actions of different groups. An online repository for knowledge sharing has
been launched to support federal employees in their human-centered
efficiency efforts.

7.6 Performance of Energy Behavior Programs

Measurement, Verification and Evaluation?*(MV&E) are general techniques
that often apply to large-scale programs generally at a state, provincial, or
national-level.

20We use the phrase “measurement and evaluation.” In general, approximately equivalent
terminology found in other literature is “monitoring and evaluation” or “evaluation,
measurement, and verification.”
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MV&E techniques include both quantitative and qualitative elements and

are also useful at the facility level or systems within a facility scale. In this
section, we focus on the facility scale, or smaller. There are a wide variety of
evaluation tools and evaluation types. We have chosen to focus on practical
tools and methods that we believe are most often accessible to facility and
energy managers given their practical constraints of time, money, and



expertise. There are a wide variety of research methods and research designs
from the social and physical sciences which require longer time frames,
bigger budgets, and access to greater levels of expertise than is needed for
everyday facility energy management.

7.6.1 Quantifying energy savings: A critical outcome of
behavior programs

Quantifying energy savings due to behavior-based interventions at the facility
scale (or smaller) can be approached similarly to technology-based
interventions. Quantitative tools such as M&V and ongoing Monitoring,
Targeting, and Reporting (MT&R) introduced in Chapter 1 can be utilized.
With any quantitative effort, it is critical to be clear what intervention or action
is being evaluated, to plan ahead for collection of baseline data, and consider
the system boundary for the interventions. In practice, quantifying energy
savings can be complicated due to several factors such as multiple
interventions occurring in series or in parallel, different system boundaries,
and non-routine changes in facility use or activity.

Consider this hypothetical, yet common, situation where a facility has
implemented some energy-efficient technology, and then sometime later
implements a behavior change program. In this example, energy consumption
creeps up over time which could occur due to a variety of reasons such as
equipment degrading, wasteful rebound effects, changes in use or service
levels or operating hours, staff turnover, or normal variation in operating
conditions, such as climate or seasonal changes. In this example, it could be
that the behavior change program was applicable to multiple (or even all)
systems in the facility, while the efficient technology was for one component
only. Thus, each intervention would have different start times, different
persistence time periods, different physical system boundaries, and
potentially different organizational boundaries as well. If other factors change
such as activity (for example, occupancy in a building, or product quality in a
plant), operating hours, or environmental conditions (like weather patterns),
then quantifying savings will require adequate data on these variables so that
the appropriate baseline adjustments can be performed, and net energy
savings attributions can be estimated. In this
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example, there is one technology intervention and one behavior change
intervention, but in real-life situations there can be multiple interventions of
both types, occurring simultaneously. Anticipating these potential
complexities and planning M&E during the early stage of behavior program
development is important. In particular, it is important to document what
‘proof” is most vital to participants, decision makers, and any funding
stakeholder, and to develop an M&E plan designed to provide this proof.
Thoughtfully planned and implemented M&E helps energy managers



adequately prepare and execute rigorous, quantitative validation of savings
that is feasible within budget and time constraints.

7.6.2 Establishing attribution and behavior program impact

In energy behavior programs it is almost always important to collect data on
variables beyond kWh. Gathering evidence about your program through
process, outcome or narrative evaluation help determine the extent to which
savings can be attributed to the intervention. Two particular types of
variables are performance and impact measures. Performance measures are
focused on program activity, such as the number of people receiving a
survey request, the number of pamphlets distributed, or the number of
participants in a focus group. These variables are useful in order to
understand the reach and cost of the behavior program. Impact measures are
variables that more directly quantify the actual participation of actors in the
program. This could include quantifiable measures such as the number of
survey responses completed, the number of people requesting further
information, or the number of product samples taken.

Quantifying these variables may be necessary to establish attribution,
that is, to provide evidence that the behavior change program is responsible
for the actions that saved energy. For example, if there is evidence in a school
facility that lights are turned out more frequently at night, or if purchasing
staff in an industrial plant begin ordering motors which exceed premium
efficiency standards, how can you be sure these actions are due to your
behavior change program? Performance and impact measures of the behavior
change program (often based on qualitative data) help provide evidence that
attribute actions to the energy behavior program. From this vantage point, the
exercise of quantifying energy savings can be carried out with data to support
that savings are actually attributable to the program.

7.6.3 Ensuring and qualifying non-energy impacts (NEIs)

A good behavior change program will be carefully designed to maintain or
improve energy services, and to avoid (unintentionally) imposing negative
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impacts on services. For example, any behavioral actions targeted for HVAC
systems should be specifically designed to ensure thermal comfort is
maintained or improved by building users (confirmed with baseline data
collection), while tracking metrics to avoid degrading service levels. For
industrial facilities, a behavior program design should pay careful attention to
worker safety, reliability of production, and product quality. Approached in
this way, energy behavior programs will be designed to deliver NEI which
can sometimes be even better indicators of success than energy cost savings.
Tracking of key metrics on the quality and quantity of services can confirm



that you now have more of what you want from your energy systems, and
provide a sure sign of success. As the expectations in energy management
change, we will come to expect as an industry that our patterns of energy
management produce fewer perverse outcomes such as: operation disruption,
reactivity, short sightedness, blame, isolation, status quo bias, ‘band aid’
solutions, and spending to fix. Careful planning and execution of a behavior
change program can instead lead to more positive outcomes including:
smooth and reliable operations, preparedness for unexpected events, process
improvement, access to learning, encouragement from peers and managers,
acting in uncertainty, spending to optimize life cycle costs, and a preventative
mindset. Your program will have unique opportunities to realize NEIs, and
these should be deliberately identified and measured as part of the M&E. In
closing this discussion, some less common NEIs are listed here as a guide.

e Build a sense of care about energy management.

e Stabilize working relationships and improve team communication.

e Fund and implement more large and complex energy efficiency
projects. Increase rate of investment in energy saving programs.
People have the right skills to participate in energy management.
Energy saving goals are related to core business.

Acceptance of ‘new’ ways of doing things.

Increase focus on energy saving practices and behaviors.

Maintain current programs and savings with little upkeep.

Write policies and procedures that enable energy savings.

Energy saving behaviors and practices do not revert back over

time.

e Application of energy management is consistent across the
organization. Energy savings successes and energy champions

are celebrated.
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7.7 Summary and First Steps

What has been described in this chapter is usually referred to as “soft skills.”
But this work is neither soft nor easy; it is essential, entails persistent effort
and hard work, and requires specialized knowledge and skills in applied social
sciences. In this chapter we have delved deeper into these essential skills to
describe why human behavior is relevant in everyday practice. We have
defined energy behavior, and energy ecosystems, identified target audiences,
behaviors, tactics and metrics, and presented examples of how behavioral
actions have been proven to save energy. If you are one of the many humans
involved in energy management, it is always important to keep in mind the
difference between actions that save energy, and the interventions and
programs designed to make these actions occur more frequently. If behavioral
actions proven to save energy were readily implemented by simply sharing



information, then this chapter would be unnecessary. We believe that
practitioners can be significantly more effective if they are supplied with the
additional knowledge, tools, and techniques of behavioral sciences to
complement engineering and conventional economic approaches.

We have introduced the knowledge and tools of human behavior in two
sections. In the section on biases and barriers, we have provided the reader an
overview of common cognitive biases and psychological barriers which are
important in order to understand many of the non-obvious barriers to realizing
energy savings. In the section on program design, we have introduced a
variety of programs and techniques which are likely to help increase the
occurrence of energy-saving behavioral actions. You will no doubt notice that
there are areas of overlap between biases, barriers, and programs. Examples
include the extensive team-forming aspects of programs to help overcome
credibility and trust barriers, and offset status-quo biases.

It is important to emphasize that this chapter provides only an
introduction to the knowledge, tools, and techniques of behavior change in
facility energy management. There is much more to learn and apply based
on what is already well-supported by research and practical experience, and
new knowledge and tools are constantly emerging. We suggest that
maintaining a curious mind and a humble attitude will help. By now you
know enough to start somewhere, even if it is imperfect at first. We
encourage you to integrate human behavior into all of your facility energy
management strategy and tactics, and hope that you find it as rewarding as
we do.
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Practice Questions
1. What is the energy efficiency gap?

A) Delivery of energy services to some parts of the facility. B) The
difference between energy savings which are estimated to be cost-
effective, and those which are actually implemented.

C) The adoption of efficient technologies does not lower energy con
sumption as much as predicted or, in extreme cases, might even
increase consumption.

D) Unrealized reductions in energy consumption which could be
achieved with a cost-effective combination of technology and
human behavior change.

E) Both B and D



2. Interventions such as Energy Feedback are most likely to result in
behavior change when accompanied by:

A) A system of penalties to reinforce implementation of behavior
change.

B) Knowledge of the environmental and financial benefits of the
behavior change.

C) Reminders at the physical point of use/decision.

D) A trusted source provides a personalized message as close to the
action as possible (e.g., real-time).

E) Tracking systems that show people how frequently they did and did
not implement energy saving actions.

3. When well-designed human focused energy management programs are
implemented and monitored they can typically save:

A) 3-25% of a facility or organization’s energy consumption B)
10-20% of a facility or organization’s energy consumption C) 2-
3% of a facility or organization’s energy consumption D) 3-
10%% of a facility or organization’s energy consumption

4. What are four principles of behavior change that inform program design?

A) Placement of a visible suggestion box, hyperbolic discounting,
building trust and credibility and framing the issue positively. B) Be
patient, make participants feel valued, focus on continuous
improvement and let context be your guide.
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C) Friendship, respect, encouragement and tolerance.
D) Supporting technically-minded energy champions, interpreting
energy data, celebration & recognition and evaluation.

5. What is the term for the energy management work that leads to changes in
human actions based on direct or indirect programs and interactions and
provide one example of how it might be how be applied?

6. Describe two tactics (specific actions) that University Health Network used
to integrate physical, mechanical and human elements into all Energy
and Environment policy and programs.

7. Why are communication and relationship building important skills for
realizing maximum energy savings at a facility? Please give three



reasons.



