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DIALOGUE APPROACH
Thirty participants gathered in the BC Hydro
Theatre of the Centre for Interactive Research on
Sustainability (CIRS) building to develop research
priorities for the Pacific Institute for Climate
Solutions (PICS) through a dialogue process.
The dialogue was designed by Carbon Talks and
facilitated by Shauna Sylvester, Executive Director
of Carbon Talks and a Fellow at the SFU Centre for
Dialogue. Betsy Agar of Carbon Talks and
Sara Muir-Owen and Nastenka Calle of Pacific
Institute for Climate Solutions served as the
primary rapporteurs.
Participants were invited by PICS and CIRS for their
work in building design, planning, technology,
utilities, and construction, as well as in the fields
of socio-behaviour and policy. The following table
provides an overview of the nearly three dozen
participant profiles:
Sector
# of Participants
Building Design
7
Engineering
3
Planning
7
Policy
7
Socio-behavioural
2
Technologies (building,
4
computer science, new media)
Utilities
2
TOTAL
32

To ensure an open and candid discussion, the
dialogue was carried out under Carbon Talks’
Terms of Engagement, which includes Chatham
House Rule1 (see Appendix A). Participants
were provided with a background document
that provided context and a list of nine building
energy efficiency challenges for the participants to
consider.
The agenda (see Appendix B) was designed to
enable maximum participant engagement. A
variety of methods were used to solicit participant
feedback including an opening round, generative
discussion, and breakout groups working through
several exercises. A final round was used to solicit
feedback on the proceedings of the dialogue and
the content of the final report.

1 - Chatham House Rule: “participants are free to use the information received, but neither the identity nor the
affiliation of the speaker(s), nor that of any other participant, may be revealed.

OPENING THOUGHTS

Tom Pedersen, Director of PICS, and Ray Cole, Director of CIRS, welcomed participants with
explanations of their respective organizations and the nature of their collaboration. Tom set the
context, explaining PICS has been “rebuilding its research structure for the last year or so” and is
refocusing on five key interdisciplinary projects:
• 2060 Project: Exploring integration of the electrical grid in Western Canada
• Maximizing net carbon uptake by BC’s forests
• Natural gas development: Maximizing the value of a relatively new resource
• Energy efficiency in the built environment
• Transportation futures for BC
He noted that although PICS does not write policy, being an inter-institutional knowledge network
endowed with a budget independent of the BC government, they enable actions that can shift
practice and potentially policy. The built environment emits about 10 per cent of BC’s greenhouse
gases, over six megatonnes annually (as carbon dioxide equivalents, MtCO2e), according to the 2012
report Making Progress on BC’s Climate Action Plan. “The challenge,” said Tom, “is not to reduce the
percentage, but rather the absolute number,” and he described it as a matter of “how, how fast, and
how long until we can get there.”
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Industrial & Commercial Transportation - 23%
This graph shows that the
transportation sector produces
the greatest proportion of
emissions. Planning the
built environment with
its interactions with other
systems in mind can help
in reducing that amount.
As such, PICS will carry out
research on ‘Increasing
Energy Efficiency in BC’s Built
Environment’ in coordination
with its fifth research program
entitled ‘Transportation
Futures for BC’.

Oil & Gas - 19%
Other Industry - 17%
Personal Transportation - 14%
Buildings - 10%
Waste - 7%
Net Deforestation - 5%
Agriculture - 3%
Electricity - 2%

BC GREENHOUSE GAS
EMISSIONS - 2010

The Director of the Centre for Interactive Research on Sustainability (CIRS), Ray Cole, gave a short
history on the development of the working committee2 (provided in Appendix F), noting that the
background document was a first attempt at developing the agenda. Ray acknowledged many of
the issues are interrelated, either directly or indirectly, and that it is those links that need to be
understood. Similarly, the links between researchers and private-public sectors are key. Following
the opening, the facilitator, Shauna Sylvester, reviewed the day and the Carbon Talks’ Terms of
Engagement (Appendix A).

2 - PICS: Tom Pedersen, Sara Muir-Owen; CIRS, UBC: Ray Cole, Alberto Cayuela; School of Architecture and Landscape
Architecture (SALA), UBC: Ron Kellett; School of Interactive Arts and Technology (SIAT), SFU: Lyn Bartram, Robert Woodbury

WHAT THE PARTICIPANTS
HOPED TO ACHIEVE
In the first session, participants identified their hopes and concerns:

Impactful
“Get serious about energy efficiency in buildings”
and be “proactive rather than reactive… think
long-term”—think from “net zero to net positive.”
Participants hope BC can “catch up with leaders
(e.g. European energy benchmarking and labeling)
by sharing knowledge” and pursue “actionable and
applicable research” that “will have impact” founded
on “community-based, real-world conditions.”
They hoped to get down to the “nitty-gritty issues:
construction processes that undermine performance
model forecasts,” and more specifically look at actual
building “performance versus predicted.”

Actionable
Develop “implementable” “practical” solutions
“relevant to industry/private sector” that “can
be used by industry” and will lead to “real and
measurable change in the Built Environment”
and make “tangible progress.” There was hope
that the dialogue wouldn’t lead to “just another
paper” or “road map”: “Create real options and
solutions that people can deploy at home and
work” but “keep it simple!”
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Engaging and Collaborative
Participants suggested PICS engage
“climate change and digital media”
communities, “inhabitants and
operators,” as well as students,
particularly “in setting/participating
in future research.” They also would
like to see PICS “help people/
professions cross boundaries…
communication on design of
operations,” and ensure dialogue
embodies “openness, knowledgebased simplification of terminology.”

Synergistic
Participants noted it is important to “discover how
human interaction with built environment occurs” and
engage inhabitants and operators towards the end of
“groundbreaking work on behaviour change,” not “just a
technical fix.”
Employ “systems thinking,” and “be synergistic, not siloed,
don’t focus only on energy efficiency,” but “understand
the comprehensive building industry in a pragmatic way.”
Participants suggested research should “apply to large
number of buildings” and “cross scales from building to
neighbourhood to…” in recognition that a “building is a
node in a system.”

WHAT CONCERNED THE PARTICIPANTS

Of all the concerns participants raised, resoundingly the sentiment that emerged was that the solutions would
be ignored:

Ignored

Pointless

The concern that in the end the recommendations
would not be implemented was pervasive in many
of the participant responses for a variety of reasons.
There was concern that the group would “fail to grasp
the nettle” and “talk creatively here, but won’t go
beyond our professional comfort zones.” Participants
were also cognizant of the potential that the
“research outcomes will be too technical and couldn’t
engage the public,” or be “too academic.”

At a meta-level, some participants lamented about
their reach on the climate change front: “The
buildings sector is just a small slice” and the “undoing
[of] BC progress [is] at the provincial level.” One
suggested the conversation should “shift to emissions
focus, not energy units.” Participants raised concerns
about the dialogue goals: “2060 is too far away (need
change sooner).” Others warned, “don’t re-create the
wheel” or “rehash existing knowledge—invest new
and useful ideas.” One participant raised a concern
specific to the dialogue process itself “the agenda is
too diffuse.”

Impractical
To some, the challenge lies not in the solutions as
much as in the implementation, whether as designers:
“so much about the way we deliver projects needs
to change,” or from the perspective of consumers:
“How [might we] change consumer attitudes and
behaviour?” Some expressed concerns that those
in the room did not include enough “on-the-ground
people, who understand how things can get done”
and wanted those involved to be “not all academic.”
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IDEA JAM
An Idea Jam gave participants the opportunity to identify external trends having an impact
on efforts in implementing energy efficiency strategies. Each table was given a theme to work
with for three minutes; participants could work as a group or individually. They were invited to
post their ideas on the wall and develop them further in discussion with the whole group.
Participants developed an extensive list (provided in Appendix C), which has been summarized
in this section. Many cross-cutting themes surfaced, for example Policy emerged as a subtheme of Land Use Planning. The value of the idea jam is evidenced by the lack of repetition—
for the most part, participants developed lists completely unique from their peers who were
working on the same theme.

What land use planning trends are
impacting energy efficiency in the built
environment?
Participants listed specific technologies from
an energy infrastructure perspective, such as
“smart” and “integrated” systems, as well as from
a transportation infrastructure perspective, such
as electric vehicle infrastructure. One participant
spoke of integrating building and transportation
infrastructure, such as using “electric vehicles as
batteries” and planning “cycling and showers.” In
general, there are many innovative tools available
to designers, but one participant pointed out that
is not necessarily a benefit because it could lead
to fragmentation or opposing goals. Participants
indicated that planning trends are also influenced
by the standards and policies that regulate the
industry and those are evolving to encourage
energy efficiency.

What technology trends are impacting
energy efficiency in the built environment?

What design trends are impacting energy
efficiency in the built environment?
In terms of design trends, participants pointed to
challenges in dealing with existing infrastructure,
such as “simple slab balconies with no thermal
breaks,” and mindsets, such as having “faith in
greenness of Hydro.” Resources are valuable
and optimizing them demands knowledge, data,
and collaboration. Participants discussed shifting
design perspectives toward approaches like passive
design, whole lifecycle (cradle-to-cradle), and netpositive design. The conversation eventually led
to actual performance being the most critical in
energy efficiency: “Cities are trending toward giving
operations targets: reporting energy use for buildings,
seeing what are the low-hanging fruit, and beginning
to increase efficiency.”

External trends such as the “abundance of natural
gas in North America” and “building bigger houses,”
but also “increased sustainability awareness by
consumers” and “energy labelling and disclosure”
were all mentioned as influencing technology
development. Innovations in mechanical equipment
and building components were also noted as
enabling energy efficiency of buildings. Also one
participant noted: “Can’t change what you can’t
measure; when you know better you do better,” and
eco-feedback tools are empowering occupants with
knowledge about their energy use. “Power generation
technology, including local on-site,” is a growing
trend, as are “integrated design approaches” that
optimize various systems working together. “These
are not separate systems, some will also be important
for health data.” Some caution was offered about
data intensive systems that can lead to “information
overload” and not necessarily be useful unless similar
buildings can be compared. Finally, participants
pointed out the importance of considering energy
efficiency in existing building stock as well as the
construction phase of a building’s lifecycle.
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What policy trends are impacting energy
efficiency in the built environment?

What economic trends are impacting energy
efficiency in the built environment?

On policies that influence energy efficiency—
from international through to municipal levels—
participants repeated the concern about “silos in
policy and practice,” but one participant suggested
policy is going in the “right direction, but needs
support.” International policy is regarded as too
slow, while “local governments worldwide are using
their policies and actions as micro-experiments,
and creating industries to support change.” Policies,
according to one participant, need to “lift the
bottom of the building market” and be enforceable
and enforced.

A participant suggested that a “period of long, slow
economic growth, so low returns on capital, mean
opportunities for efficiency or renewable industries.”
However, another participant reflected on energy
efficiency programs being cancelled in the 1980s
when energy prices dropped and worried “that’s
what’s coming… that’s the most frightening trend.”

Sensitive to external pressures, such as “rising
energy costs,” participants identified the need to
compare performance of similar buildings, which
raises questions about “digital media privacy.”
However, as one participant pointed out, the data
that are collected need only to show how buildings
are operating, not the personal identities of the
occupants. Conservation of energy—and all building
inputs—was noted as “the cheapest source of new
energy,” but implementing it is not just about policy,
rather it is a “team sport.”

In terms of global impacts, participants considered
Canada’s role in transferring low-carbon technologies
to bigger economies and cited examples of
international interest in Canadian projects. Chinese
delegates visited to learn about a project in
Edmonton, which they would have to scale up from
30,000 to 1,000,000 people.
While Canada has a lot to offer, participants noted
“Canada has one of the highest CO2 emissions per
person” and that could influence “international
credibility and trade.” The group listed several
potential financial tools that could be explored, and
noted that local municipalities “lack tools, but some
are emerging, for example exemptions on building
permits for reaching certain energy efficiency scores.”

What environment trends are impacting energy
efficiency in the built environment?
Buildings are impacted by their surroundings, but they also
have impacts on the environment. Participants pointed out the
importance of climate change, but “not only in terms of how
fast we are moving, also in terms of public understanding.”
People are aware and are making decisions based on fossil
fuel concerns, “increased public awareness [is] translating into
decentralization” and “localism.” Energy efficient buildings are
designed to be “robust to the environment,” guard against “air
leakage” and provide “thermal comfort,” but not to the sacrifice
of the indoor air quality (IAQ). Participants were also mindful
of the “heat island effect of urban areas,” material and energy
wastes, and air and water pollution by the built environment.
Participants pointed out that “increased demand for energy
capacity puts stresses on a whole variety of systems.” These
issues are not isolated, they influence public dialogue on hydro
dams, pipelines, renewables, and water and air pollution.
Similarly, water consumption raises broader issues, such as
access to potable water, coping with increasing rain intensity,
and the contents of wastewater, such as “Biological Oxygen
Demand (BOD) and Total Suspended Solids (TSS) loads.” When
asked what the biggest environment trends that are impacting
the built environment, participants point to food and water:
“Outside of our water-rich province, globally water is hugely
important and will become an issue of quality and quantity.”
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What social trends are impacting energy
efficiency in the built environment?
The discussion on social trends spanned
technology, personal agency and social psychology,
and the effects of demographics on energy needs
and behaviour. Education was repeated as key
to implementing “smart” technologies that help
buildings operate more efficiently, not only on
interfacing with them but also in understanding
the policies that regulate them and the longterm benefits of the investment. Participants
suggested a broad range of reasons for public
resistance to advanced technologies: affordability;
apparent social apathy or lack of personal agency;
concern about the process of change; vested
interests in the status quo; “disconnect from
the environmental impacts”; and the speed of
misinformation that can now spread through social
media. That said, some optimism emerged when
participants projected that the “aging population
has different energy needs” and climate literacy
is increasing among youth who have “grown up
with these issues.” One participant observed that
building designers are not thinking about the
implications of “cultural change due to integration
of technology.”

SETTING THE CONTEXT:
ASSETS AND OBSTACLES
Participants identified across the board, “low energy
prices” was listed as an obstacle in making buildings more
energy efficient. Building energy literacy and operations
capacity among stakeholders—whether owner occupants,
landlords, renters, strata councils, investors, developers,
local or provincial government, operations managers,
facility managers, or tradespeople—was listed as important
in all types of buildings, new and retrofitted. Participants
also identified the challenges of balancing trade-offs with
values other than energy efficiency, such as maintaining
Vancouver’s heritage.

“The private sector is not represented enough. [Solutions] need to be
implementable and transferable and be adoptable. What does that
mean for PICS in terms of engaging the private sector?”

The discussion returned, once again, to actual building
performance and the lack of data: “No good models of
how people use their homes”; “Lack of building lifecycle
processes (i.e. IPD),” as well as lack of incentives and
“capital money for retrofits, even in face of willing
homeowners.” According to participants, the “cost [is]
not worth it to homeowners,” and they’re not the only
ones: The obstacle facing the commercial sector is “low
capitalization to upgrade”; for the industrial sector,
participants listed “no access to capital”; the obstacles to
retrofitting are “short investment horizons” and there being
“no Code requirement.”

“We want to get to the solutions…
can’t do it by code alone.”
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Despite the seemingly straightforward plan to
brainstorm assets and obstacles, even the categories
of this exercise drew discussion. Initially, they included
New and Retrofit buildings from the Residential,
Commercial, and Industrial building sectors, but one
participant added a fourth type of building: ExistingNo Retrofit, “because 95% of buildings don’t come for
a retrofit permit, and the city has no way to mandate
improvements.”

“Institutional buildings
lever, they set examples.”
Others suggested breaking down categories more
finely according to occupancy, use, or ownership;
residential buildings fall under both Parts 3 and 9 of
the Building Code, depending on whether they are
multi-unit residential buildings—MURBs (Part 3) or
single-family residents (Part 9).
“PICS is taking a very different approach, they are
starting with the occupants.” However, one person
raised the concern that “condo building users don’t
have the capacity necessarily” to make changes to the
energy efficiency of their buildings. Others pointed
out that occupancy is not the only influence over
building decisions; while the type of occupancies

in institutional buildings might place them in the
commercial class, decisions about them are driven
by policy:
“The people who own it are the drivers: institutional
buildings are driven by policy, almost exclusively; in
commercial, it’s the business case; in residential,
it’s regulation.”
“There are different ways of breaking it up. The US
broke it down in not-for profit and private sectors, in
terms of motivations; seeing who was doing it and
why is more useful than seeing what building types.”

“Let’s coin the phrase:
Conspicuous Conservation.”
One participant was concerned that looking at “who’s
making the financial decisions—developer, public
sector, etc.,” might work for institutional buildings,
but “on the developer side, there is a risk.”
Adapting to the shift in the conversation, the
facilitator asked participants what levers could
transform policy toward energy efficiency: “There
has been a sea change: There are far more references
to occupants than there were just a year ago,” one
participant observed.

RESEARCH POSSIBILITIES
In small groups, participants worked together
to develop a list of five priority research areas
they think PICS should focus on over the next
five years, which they recorded on the template
provided.

“Ancillary co-benefits: the idea that sometimes it’s
useful to take a broader look, not just the financial
benefits, or even instead of financing.”
Out of the forty-three research avenues
suggested, several had common threads, such
as surveying financial mechanisms; researching
performance gaps between theoretical and
actual buildings; thinking about buildings as
part of many integrated systems; understanding
regulation and ensuring compliance; engaging
stakeholders and educating the public; and
telling and listening to stories of success and
failure from around the world.
Some overarching categories were suggested
based on these common threads to help focus
the direction of the conversation and facilitate
a mapping exercise, but participants resisted
grouping ideas together for fear of diluting their
richness. Recognizing many of the suggested
research questions cross several themes,
the group decided to plot each of the fortythree research ideas on individual “heat map”
templates (shown in Appendix E).

“Cities are full of patterns, and palettes of
solutions vary in their relevance to different cities.”

“Not just educating [the public], but also empowering
them. Give them tools to help them make good
decisions and understand what they are doing.”
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Amidst support for education in building operation, participants questioned: “Does
more complex building operation guarantee better building operation?” One participant
wrote, “At what point does occupant behaviour/ engagement drop-off when building
systems become too complicated to operate effectively?” Another wondered if the
concern is a semantic “difference between complexity versus complication”—solutions
“could be simple, but are actually complex.”

“CAS [Climate Action Secretariat] is developing Climate Action Plan 2.0:
a really good opportunity to impact what the buildings can contribute.”

“There is the 80-20 rule: Have to
focus on the delivery component.”

“Building code regulation makes it hard to add a different system to a building
(part culture, part regulation, easier in some municipalities than in others).”

RESEARCH PRIORITIES
To help participants think through and prioritize research areas that they developed with their peers,
participants plotted a selection of the forty-three projects on heat maps with quadrants defined by “Essential
Research” along the x-axis and “PICS Engagement” along the y-axis (see Appendix E). Some participants plotted
all of the projects, while others plotted only those that stood out to them as the highest priority and the most
relevant to PICS—those in the top right quadrant.
A few participants asked for more clarity about the meaning of the x-axis and some individuals developed
other insightful lines of research independently. Those have been provided to PICS, but as they were not
presented to the whole group, they have not been explicitly reported here.
While the heat maps were not meant to provide statistical data, they were useful in getting a sense of the
group leanings. The number of occurrences each project appeared in the top right quadrant and the top left
quadrant were plotted on a bar graph provided in Appendix E, along with a plot of their sum total.

“What are the economic paradigms that support mechanisms to overcome the challenges? We
have to dig into why we need these mechanisms.”
“Devise ways of measuring success without defining
what those steps will be.”
“Fragmented research questions are too complex. Is
there one research question that would shift the view
on others? Move from fragmented to more complex
systems approach, then profound things happen.”
Need to be “quantifying the intangibles: turn health into
a financial number.”
“6 MtCO2e: Want to reduce that as quickly as possible, so work backwards. Most is coming from
existing buildings—the City of Vancouver has over 16,000 existing houses.”
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The Big Five
Returning to plenary, the group discussed the mapping exercise and summarized the research priorities. Taken
in conjunction with the heat map results, the follow-up discussion indicated participants would suggest PICS
prioritize the following five topics of inquiry:

1
2
3
4
5

Develop integrated, community-scale energy solutions that treat
buildings as nodes in the system (water, waste, etc.).
Investigate the performance gap between predicted, measured,
and actual energy performance of existing and new buildings:
How do we learn from these?
Design effective financing options for retrofit and new buildings keeping
in mind the interdependence between municipal, provincial, and federal
utility incentive programs.
Investigate the effects of shifting design from net-zero to net-positive
performance and metrics, in environmental and human terms.
Recognize the importance of people/social practice: How do we encourage
energy conservation behaviour and enable building occupants toward
improving building operations?

PRINCIPLES
Having hashed out several specific research areas where PICS could support the built environment energy
efficiency community and what the priorities should be, participants pulled away from the specific toward
the general. They were asked to suggest broad principles they would want the research program designers to
adopt while planning. “Think solutions” was a recurring statement:
Think solutions

Applicable to industry

Focus on the biggest
gains

“Make it practical”
“Be specific in aims—not everything to
everyone”
“Focus narrowly; don’t spread too thin”

Get the message out to
the general population

“Buy-in is critical”

Don’t “reinvent the
wheel”

“Do a review of what already exists”

Talk and listen to
practitioners; across
disciplines; and other
continents

“Listen to others; do your homework first,
so much is being done already”

Lead to practical results

“How are we going to engage the private
sector?”
“Leave room for ambitious long-term
solutions—antithesis in applying practical”
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Train highly qualified personnel

“Think about the steel worker, the carpenter must
understand it”

Publish and use case studies
and lessons learned
Policies matter

“Engage with building codes in some way”
“Identify stewards/champions who can move it
along or it will be a policy wonkfest”

Interdisciplinarity matters

“Include the drivers in BC (economic, etc.)”
“Understand how the larger system impacts
chances of success”
“Focus on the human factor at all scales”
“Establish mechanisms for measuring success;
translated into an impact”

Evidence-based

“Set targets”
“Get compliance with existing regulations before
higher targets are brought in”
“Change the game: Reposition BC as a leader”

Net positive outcomes

Don’t be afraid to fail/fail
forward

“Help recast the case for green/regenerative
building; put momentum behind it”
“Enable people to try things that may or may not
succeed but are innovative ideas”

NEXT STEPS
Tom Pedersen reflected on what he had heard during
the day’s discussions. Pedersen explained “there are
temporal factors involved: What are some of the
things we can consider over the next five years?” and
that PICS will be looking outward: “Are there things in
practice in this domain in jurisdictions other than BC
from which we could learn?”
About the topics covered, he noted: “Some are
not core research, rather they involve literature
review. These things are really important, but not
necessarily the research that PICS needs to be
doing.” He indicated PICS needs “to find that body
of core research that weaves together otherwise
disconnected individual priorities. The agenda is to
create improved understanding of practical steps that
can be taken. The academy, the government and the
private sector all need to be incorporated into the
larger framing.”
Finally, he described the overarching approach PICS
takes: “In every case, our five new research priorities
bridge research, policy, and implementation. And in
each case once we have identified the key research
questions, then we’ll look at who should be involved.”

Building the Knowledge Community
The absence of practitioners was often noted by
participants and Pedersen agreed: “So far, just
researchers from SFU and UBC are involved, and I
think this grouping needs to be complemented with
others with additional capacities. We’re missing the
spectrum of practitioners. We need to diversify, to
include the needs of practitioners on the ground.”
One participant offered: “If you want to hone
your questions and be relevant you must have
private practice at the table. Also, you may wish to
include international associations such as the Royal
Architectural Institute of Canada.”
Who is involved will depend on the particular
issues. For occupant engagement, participants listed
tenants and strata councils as key stakeholders. For
commercial occupant engagement, they suggested
“big tenants (banks, such as TD, that demand green
buildings), but also land owners that consider tenant
engagement and health important,” for example
REALPAC (Real Property Association of Canada)”
or REIA (Real Estate Investment Association).
Participants also noted the importance of “curriculum
development” and “marketing/communications.”
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Pedersen speculated that there is a “research
community [including some dialogue participants]
that looks at these questions; those that could speak
to the meta-level and act as review committees.” He
also suggested “there is a community of researchers
that could mobilize around user behaviour.”
Another participant pointed out the “Building
Officials’ Association of BC (BOABC) is a way to
engage people on the ground, especially on
implementation and enforcement.” For net-zero
to net-positive, participants listed the RAFC and
generative design groups.
One participant was concerned that there was “a
process of self-referencing happening: we tend to
identify areas in which we have expertise and we will
form a committee that identifies ourselves to produce
the work instead of having a call. It’s important to
open this up so that we don’t circle around our own
areas.” However, Pedersen responded positively by
saying “this group has already extended PICS’ first
cut at the questions,” which are included in the
background document (Appendix F).

Path Forward
PICS does “not anticipate putting out a call,” but seeks
to “get a sense of the knowledge gaps; to address
important issues no one else is tackling.” Having full
authority over distribution of its endowment, PICS
is unique in that “not many bodies can bring people
together to zero in on what’s important to society.”
The committee assembled for this dialogue will shift
in composition and purpose, to review the outcomes
and “define those that are most important,” as well as
“how to staff these.”
“There will be another round of consultation once the
Letter of Intent (LOI) is drafted and distributed.” In the
past, PICS put out calls but “we were deluged with
proposals” and determined that “the approach lacked
focus. As a result, we weren’t having impact.” The
“modus operandi now is to take a top-down approach
with the new five research themes to ensure we have
that focus in place… to have best people involved.”

CLOSING REMARKS
Ray Cole (CIRS, UBC) described his hope to develop
sustained commitment toward “solutions with
enduring consequence.” For him, “the conversations
have been rich and insightful,” but also his
“takeaway is the positive atmosphere that moves
things forward.” He noted that the committee had
developed an initial “list of issues that might frame
PICS agenda” and he was pleased to see that the
day’s outcomes “so clearly expanded on the initial
agenda.” He finished by thanking Shauna Syvester for
facilitating the dialogue process: “We have surpassed
our initial hopes for this session.”
Robert Woodbury spoke about GRAND, a “consortium
of nearly 30 universities in Canada with a focus on
graphics, new media, interactive systems, and media
to do things in the world” addressing issues such as
conservation and climate change. “Several GRAND
people are committed to this, and we’re working
with PICS to do joint projects, where GRAND provides
digital media expertise.” His immediate plan was
to take what he learned at the present dialogue to
a workshop being held the next day, which would
“better define [GRAND’s] research agenda.”
Tom Pedersen then explained PICS’ priorities in terms
of the three Cs, as he phrased them:
Çolutions (with a soft C): “Our mandate is to provide
the policy insights to help BC move forward in facing
the climate change challenge. LNG has the potential
to change our entire GHG profile, for example. We

are trying to cut our aggregate emissions from 62
MtCO2e, while at the same time LNG plants will add
much more. PICS is in the thick of these challenges, so
we have to stay focused on solutions.”
Challenges: “I’m not a buildings-type person, but
the piece that came to the fore is the importance
of the occupants: We can build energy efficient
buildings, but if people are not comfortable, then
we have failed. So, how do we build in that human
dimension in a coherent way? This is not architecture
just from the design part, but also from the human
comfort part.”
Coordination: “We increasingly see our role as
helping broaden and coordinate work that is going
on out there (NGO, government, private). We can
help bring this more into the mainstream, into our
larger network.”
Next steps: “PICS will be inviting you back into the
room to discuss progress. We will invite construction
people, because that bubbled up today: Ray will draft
the LOI. This is a five-year—potentially renewable—
program with various performance review steps; after
2 years, there will be a rigorous review. Support will
primarily go to graduate students, NGO participants,
and post-doctoral fellows.”
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APPENDIX A - CARBON TALKS’
TERMS OF ENGAGEMENT
1.	Chatham House Rule: “participants are free to use the information received, but neither
the identity nor the affiliation of the speaker(s), nor that of any other participant, may be
revealed.”
2.
The focus is on dialogue not debate.
3.	Hats off: Each participant is here as an individual and is not speaking on behalf of their
business or organization.
4.
Step up or step back.
5.
Cell phones off (or muted).
6.	Open Source: The information will be recorded and presented in a report that participants
will review. Following the review the report will be available publicly and registered under the
Creative Commons.

APPENDIX B – AGENDA
Increasing Energy Efficiency in BC’s Built Environment
Location: CIRS Building, UBC
8:30am – 3:50pm, Tuesday, June 10, 2014
8:30am
9:00am
		
9:10am
		
9:20am
9:40am
10:00am
10:30am
10:45am
11:15am
12:00pm
1:00pm
1:45pm
2:30pm
2:45pm
3:25pm
3:40pm
3:50pm

Breakfast
Welcome
Tom Pedersen, Director, PICS and Ray Cole, Director, CIRS
Overview of the day, terms of engagement, logistics
Shauna Sylvester, SFU Carbon Talks
Roundtable Introductions
Session #1: Overview of Technology and Policy Trends
Session #2: Opportunities for Climate-based Solutions
Refreshment Break
Session #3 – Small Roundtables: Areas for Future Research
Session #4 – Plenary Facilitated Discussion: PICS Research Prioritization
Lunch
Session #5 – Small Roundtables: PICS Research Prioritization con’t.
Session #6 – Plenary: Debrief
Refreshment Break
Session #7 – Plenary: Summary and Next Steps
Final Evaluation
Closing – Tom Pedersen and Ray Cole
Adjourn/Reception
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APPENDIX C – IDEA JAM
An Idea Jam gave participants the opportunity to identify external trends having an impact on efforts in
implementing energy efficiency strategies. Each table was given a theme to work with and participants could
collaborate or work individually on for three minutes. Participants were then invited to post their ideas on
the wall and develop them with the whole group. Cross-cutting issues surfaced, of course; for example Policy
emerged as a sub-theme of Land Use Planning. The value of the idea jam is evident in the lack of repetition—
for the most part, participants developed lists completely unique from their peers.

What land use planning trends are impacting energy efficiency in the built environment?
Participants listed specific technologies from an energy infrastructure perspective:
• Smart grids
• Geo-exchange
• Solar orientation/ subdivision
• District energy systems
• Smart Street Lighting
• Integrated neighbourhood systems
o District Energy; Solar
o Integrated building/ transportation, e.g. photovoltaics and electric vehicles as batteries
o Cycling and showers
And from a transportation infrastructure perspective:
• EV infrastructure support
• Transit
• HOV lanes
• Cycling infrastructure
Many design approaches are in play that currently influence land use planning:
• Community based
• Integrated design
• Regenerative neighbourhood design
• District energy
• Evidence/ performance based design
• Neighbourhood visualization

• Compact development
• Systems models
• Patterns and energy: density, compact as batteries
• Information sharing
While these are useful tools, one participant pointed out that so many different approaches to planning could
risk “fragmentation”:
• Opposing approaches to planning
• Agreement on final goal
• Policy direction—goals
Participants also discussed design standards and policy tools that regulate or open opportunities for land
use planning:
• Building codes
• Performance based standards (LEED HD)
• Local Government Tools
o Community amenity changes
o Density bonuses
o Pivot tax exemptions
• Green/energy efficient development zones
• Green building rezoning requirement
• Density bonuses/incentives

What design trends are impacting energy efficiency in the built environment?
For this theme, there was some crossover with by the land use planning group, such as trends in integrated
urban and emerging design tools, but they also identified some challenges with existing infrastructure such
as “poor insulation” and “simple slab balcony issues,” and “faith in greenness of Hydro.” From existing to
emerging, design trends are a shifting landscape:
Optimizing available resources demands new skills and knowledge and building relationships:
• Poor use of simulation
• Using untested “green” technologies
• Designing to next goal of program (like: LEED)
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• Lack the right kind of data: What are the building analytics? How are they used?
• Integrated Design Process (IDP) becoming standard, yet questionable in performance
• Amazed at how little knowledge architects have about technology
• More consistent and comprehensive training
• Funding for design competitions
• Disconnect in design teams
Participants pointed to shifts in design perspectives with cautious optimism:
• More emphasis on passive design and on the materials being used
• Moving toward seeing buildings as part of system; strategic approach
• Front end load on design with too little attention on rest of lifecycle; whole building process through its
whole lifecycle has not occurred yet
• Net-zero energy design: Carbon neutrality and conserving energy first in building design
• Need to address cost in different perspective: look at long-term environ costs; e.g. cradle-to-cradle
• Starting to look at performance, there is more awareness among clients and they are demanding what they
asked for
• Last hurdle is around occupant engagement: Can’t get to net zero without addressing occupant
“Have lots of leaders and a lot of detractors (builders and developers) building at low end as well”
One participant called for “decisions for building standards [to be] based on data rather than [being] politically
driven.” Yet, another participant noted a shift toward “designing for post-occupancy operations and trend
in city is to put that together: Cities are trending toward giving operations targets: reporting energy use for
building, seeing what are the low-hanging fruit, and beginning to increase efficiency.”
Another participant argued that the fundamental problem is that designers are “thinking way to complex
instead of focusing on actual reduction of energy consumption in the first place,” which leads into the next
discussion on policy trends.

What technology trends are impacting energy efficiency in the built environment?
Participants considered the external trends shaping efficient building design:
• Abundance of natural gas in North America
• Building bigger (house sizes)
• Increased focus on carbon and carbon management
• Increased sustainability awareness by consumers
• Net positive targets or building and communities
• External trends imparting energy efficiency

o Energy labelling and disclosure
o Smart grid
• Green transportation options
o Transit electric vehicles
o GPS for transportation planning
• District scale rather than building scale
o District Energy
• Policies
o NECB 2011 (National Energy Code for Buildings)
◦◦Compliance enforcement-checklists
o BCEEA (BC Energy Efficiency Act)
• Paradigm shifts
o Energy Use Intensity (a benchmarking tool)
As well as specific trends in mechanical equipment, building materials, and design and performance tools:
• Mechanical equipment
o Increased efficiency of HVAC (heating, ventilating, and air conditioning) systems
o Efficient appliances—industrial and home
o Increased sophistication and complexity of BMS (building management systems?)
o Eco-feedback tools so people know about consumption
◦◦Metering/ data collection/ sensors
◦◦Smart meters
◦◦Smart thermostats and other sensing technologies
o Power generation technology
◦◦including local on site
◦◦Wind, solar, etc.
“Can’t change what you can’t measure; when you know better you do better.”
• Building materials
o Increased use of wood construction
o Reduced material toxicity
o Renewable/high performance systems
◦◦Insulation
◦◦Windows (glazing technology)

• Design and performance tools
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o Better modelling and simulation tools
◦◦Building Information Modeling (BIM)
◦◦Finite element analysis
o Integrated design approaches – collaboration
◦◦Integrated Project Delivery (IPD)
◦◦Integrated design (how to put buildings together)
◦◦Health and productivity focus’
“These are not separate systems, some will also be important for health data; the kinds of things we are trying
to measure are no longer put into silos, we need a better way of integrating these models.”
o Tablets (performance)
◦◦Making sense of BMS (Building Management Systems)
◦◦Big data—information overload
“Drowning in data because there are a lot of buildings that have no data whatsoever: When they know how
they are performing compared with their peers, then they make changes.”
o Portfolio manager
o Passive design/buildings
And more generally, “low impact technologies (e.g. geothermal, solar, envelope design),” but also “better
building processes” during the construction phase.
Amidst many innovations for new construction, retrofitting of existing buildings cannot be ignored and
presents unique problems:
• Existing buildings—technology—scale
o Building design vs. building operations; operation = key

What policy trends are impacting energy efficiency in the built environment?
On policies from international through to municipal levels influence energy efficiency, this group repeated
the concern about “silos in policy and practice” and one participant suggested policy is going in the “right
direction, but needs support”:
• International climate change and policy
o E.g. US climate policy and leadership
o Way too slow; concentrate on regional, not global
• Canadian federal climate policy vacuum
• BC climate and energy policy, especially the carbon tax,

o Overall, positive signs; drive for leadership
o Provincial economic interest in LNG market
o Province is waking up and love what city is doing… have been asking them what they need to
implement and enforce.
• Municipal policies of many kinds and drive for leadership
o The are no implementation and enforcement people, in most cases; inspectors not asked to do
anything with energy
o Local governments worldwide using their policies and actions as micro experiments and creating
industries to support change
o Realization at local government level that land use and municipal policies can impact energy use
o Look at the cities: more progressive green building energy
One participant pointed out the need to “streamline innovation” and the need for “policies that lift the bottom
of the building market,” but that “new technologies require new policy and education.” Participants also
discussed more specific elements of policy:
• Building codes, e.g. National Building Code (NBC)
o Low bar of the Model National Energy Code for Buildings (MNECB) and American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRE) 90.1
o New National Energy code has enforcement checklist for any municipality to use
• Health and safety standards and regulations
• Performance standard requirements
o Increase stringency of regulations, even of LEED
o Appliance/equipment efficiency standards
• Cheap energy tariffs
o Undeveloped carbon economy, a.k.a. “real cost of carbon”
• Digital media privacy: need to share data so we know how our buildings are operating, not identity
• Incentive programs, especially with respect to financing
Participants also gave specific examples of external policy trends that affect the building efficiency field from
indirect incentives, such as “rising energy costs,” to deliberate programs, such as:
• Cross-disciplinary policy (technology, media, health, military, economic)
• Benchmarking for portfolio managers to compare to other buildings of same type/vintage
• The cheapest source of new energy is conservation
o Water is a powerful visible proxy—encourage water conservation and thus all conservations
“Conservation is a team sport—people need to work together.”
“Not just about policy: People who implement policy change are often left behind—given orders but not
sure how.”
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What environment trends are impacting energy efficiency in the built environment?
The group charged with exploring environmental trends focussed more on the outward pressures the buildings
impose on the environment than on the pressures externalities place on the built environment. Participants
pointed out the importance of climate change:
• Melting ice caps
• Weather changes and extremes
• Prolonged drought, heat, storms with increased impacts
• Increased harm to life and ecology
One participant clarified the impact of “climate change, not only in terms of how fast we are moving, also in
terms of public understanding,” of human activities:
• Increased public awareness of environmental impacts of buildings
• Localism trends
• Concern over fossil fuels: increased public awareness translating into decentralization
But, need to find ways of “engaging public and their understanding, in terms of policy.” Environment not only
refers to the outside but also the interior environment of a building. Participants noted some of the features of
a building envelope, which separates building occupants from natural elements.
• Thermal comfort and climate change
• Air leakage
• Indoor air quality (IAQ) and natural ventilation
• Designing to reduce radon exposure in south central BC and granite interior surfaces.
But, the pressures the built environment puts on the natural environment drew the most attention: it
“embodies energy/ water/ GHGs.” Participants were particularly mindful of the “heat island effect of urban
areas,” material and energy wastes, and air and water pollution by the built environment:
• Materials
o Building envelope resilience/robustness to environment
o Raw material consumption
o Renewable materials
• Energy
o Increased demand/reduced capacity
o Non-renewable dependencies
o Increased demand for energy capacity puts stresses on a whole variety of systems
◦◦More buildings -> more energy demand -> more energy generation –> more hydro dams,
pipelines

o Renewables
◦◦Access to light, solar, wind
• Atmosphere
o Volatile Organic Compounds (VOCs)
o GHG emissions and accounting
• Water and wastewater
o Access to clean air and water; not always available, even in Vancouver
o Water (drinking = potable quality and quantity
o Rising rain intensity = permeability and harvesting
o Waste water= Biological Oxygen Demand (BOD) and Total Suspended Solids (TSS) loads
◦◦Surfactants in liquid soap
But the big trends lie in food and “outside of our water-rich province, globally water is hugely important and
will become an issue of quality and quantity.”

What social trends are impacting energy efficiency in the built environment?
Within this theme, participants explored technology, personal agency and social psychology, as well as the
effects of demographics on energy needs and behaviour:
Technology:
• Lack of engagement with technology
• Limited social training on how to interface with the technologies installed in buildings that lead to efficiency
operations
• Limited policy knowledge/data of social technologies and behaviour
• Smart meters/controls (e.g. Nest; Opower)
• Increased use of mobile apps
• Misinformation quickly propagates through social media
• Long-term investment:
o Payback is further on and crosses many issues
o Touches equity and fairness (cost more up front, more for the elite)
o Affordability
Personal agency and social psychology:
• Social apathy (people not interested in energy efficiency); why care?
o “I won’t make a difference all by myself”
• Helplessness; divorced from the process
o Concern about process of change and lack of personal agency
o Renters don’t’ think they can do anything
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• Normative effect: identify meaningful collective; who are people like me?
• Too much top-down through the media means protests bubble up from the bottom
• Manifest destiny—tough to advance collective ideals
• Energy use related to status: Human nature to increase status, therefore increase energy use—how do we
reverse this?
• How to overcome special/vested interests benefiting from status quo
• Disconnect with the environment impacts
• We are such a small part at the problem
• Strategies around social issues:
o Understanding behavioural psychology and behavioural economics, application of that for better
decisions, e.g. “Nudging”
o Social media making people aware of neighbour actions/reactions
• Visualization
• Energy labeling: economics, time-of-use pricing, print media
Demographic effects:
• Aging population has different energy needs
• Increased climate literacy: Youth have grown up with these issues, which could impact long-term energy-use
• Suburban culture
In the final round, one participant suggested attention be paid to “cultural change due to integration of
technology… not thinking of that in building design, what are the implications?”

What economic trends are impacting energy efficiency in the built environment?
• Advanced economy: period of long, slow economic growth, so low returns on capital, mean opportunities for
efficiency or renewable industries
• Economic sustainability
• Global price spikes:
o 80s energy efficiency programs were killed when energy prices dropped
“Worry that’s what’s coming: if energy prices drop or don’t increase, then everything else will be dropped;
that’s the most frightening trend.”
“Still need to lead the way to be able to transfer to bigger economies that may have a greater impact in terms
of low-carbon.”
• Chinese delegates interested in our urban planning work
o Want to take plans for 30,000 people in Edmonton and transfer to a city for 1 million people
o How do you transfer that technology over?
o Passive House was successful, people were really interested

“Local municipalities lack tools, but some are emerging, for example exemptions on building permits for
reaching certain energy efficiency scores.”
• Pay-as-you save (or on-bill) financing is happening in some jurisdictions
o Where investments in energy efficiency tied to property tax levies
• Carbon-emissions tax is a trend picking up worldwide
• Seeing trend toward long-term investments; several banks quite open to that
o If we would do that, then we would see that saving energy is very economically beneficial
o Spend in infrastructure now to reduce long-term costs in future
“Tradewise, we’re likely to see an increase in cheap, pre-fabricated buildings, that are much more energy and
material efficient, and go up in 60 hours”
“Canada is one of the highest per capita CO2 emitters; we are not leading; we need to come to a place where
eventually we are leading”
“Important point on international credibility and trade; we do have an opportunity, we need a
concerted push.”
This group also developed a list of emerging financial tools and strategies:
• Cost/saved kWh (kilowatt hour)
• Scrap old fashioned cost-benefit/ payback and include new energy benefits
o Local revenue
o Local job creation
o Low operational costs
o Shift of investment
o Resilient
o Cost transparency
• Focus on BC resources and value add, not raw materials (i.e. lumber to Asia)
• Promote federal border tariffs that would take into account embedded emissions associated with imported
building products
• Establish a provincial green bonds program for the building sector, supported by the carbon tax
• Raise energy prices to increase return on investment
• Increase carbon tax
• Tax abatement for district energy
• Development cost levies to support energy efficiency
• E.g. PACE (Property Assessed Clean Energy)
• Free trade for high efficiency equipment
• Provide energy efficiency grants for higher performance buildings
• Provide exemptions on building permits for reaching ERS 90 (EnerGuide Ratings)
• Energy mortgage – discounts for energy efficiency
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APPENDIX D – ASSETS AND OBSTACLES
RESIDENTIAL
New

Retrofit

Assets
Mild climate

Obstacles
Low energy prices

Assets
Re-use of buildings

Culture of high density,
urban living

High land prices

Collaboration (utilities,
governments)

Children learn about
conservation
Opt-in regulations can
provide consistency for
standards that exceed
Code
Easy to add labeling
requirements to building
permitting
Innovate
Knowledge about green
design
Smartphones

Users
People need to care
Awareness of people
purchasing

Incentives from utilities
are fairly easy to access
Long-term savings
Airtightness know-how

Some want urban sprawl/
Low-carbon electricity
houses

Obstacles
Low energy prices
High land prices—pre-mature
tear down and/or retrofit
Cheap energy
Rebound effect
Few points of contact with
local government
Children act in the moment
(vis-à-vis learning about
conservation)

Engagement

Smart meters

Small impact per unit—need
widespread adoption

Children act in the
moment (vis-àvis learning about
conservation)

Internet

Basic energy literacy

No good models of how
people use their homes

Social and device
networks

Perception of ‘not new’
Owners (strata corporations)
Individual owners have
a multitude of different
interests, priorities, knowledge
Capital money for retrofits,
even in face of willing
homeowners
Cost not worth it to
homeowners
Aesthetics technology
Not right actionable
information at right time
No Code requirement

COMMERCIAL
New
Assets
Lots being built (relative
to EU, etc.)
Building commissioning
West Coast sensibility
to environment/
competition with other
Canadian cities
Policy/legislation
City of Vancouver
leadership on net-zero
and green building code
changes
Building monitoring
technology

Retrofit
Obstacles

Disconnect in funding
between capital and
operations costs
Codes and standards
Health and safety
regulations
Focus on building
boundaries
Job descriptions
Lack of training
Lack of leadership from the
bulk of building owners/
developers

Assets
City of Vancouver focus
on existing buildings—
disclosure/labeling
Huge GHG gains possible
Commercial real estate
sector and pension fund
investment in class A
nBuildings
reclassification
Portfolio manager and
benchmarking

Obstacles
Low energy prices
Performance evaluation
criteria
Codes and standards
Health and safety
regulations
Economic downturn
Engagement
Job descriptions
Split incentives

Split incentives

Tenants don’t want to pay

Low occupant ownership
over their energy use and
low ability for them to make
choices and have impact

Local government
cannot currently require
benchmarking

Lack of incentives to
optimize the whole
Performance evaluation
criteria
Lack of building lifecycle
processes (i.e. IPD)

Low capitalization to
upgrade
Balance of priorities
between heritage values
and energy efficiency
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INDUSTRIAL
New
Assets
Climate mild

Obstacles
Density-urban sprawl

Industrial ecology
principles

Road growth

Use Hong Kong model—
double stack

Low energy costs
Regulatory framework
(Code)

Retrofit
Assets
Obstacles
Climate mild: rainfall,
Low energy prices
sunshine hours, humidity
low
Lack of actionable
information, especially
Co-generation
real-time
Use of roofs

No access to capital

Data

Short investment
horizons
No Code requirement
Use of roofs

APPENDIX E – RESEARCH PROJECTS
During the dialogue, the research projects the participants suggested were grouped according to themes
they shared, then the projects were numbered. There are inconsistencies in the project numbering because
participants elected to shuffle some projects from one theme to another.
Common Thread: Engagement, Education, Capacity Building
1.
How to fill knowledge gaps (design> construction> operation) in built environment delivery systems
2.	How to engage building occupants to empower them to make better choices (including tools/ social
change)
Occupants: residential, commercial; demographic differences
3.
Building professionals
4.
Children
5.
Private sector engagement decision-making process/ across stakeholders
6.	What is the workflow and process for stakeholder engagement—from discovery to innovation to
implementation
7.
Engaging the laggards
8.	Better understanding of decision-making processes, trade-offs, tools, etc. (leading to better, more
informed decisions
9.	People side, e.g. communications and understanding across professions; building operations/
operators; trades; resistance to change; failure aversion
10.	Existing buildings: How to reach homeowners and building owners in an effective way? Simple
communications materials; numbers; consolidated work for homeowners
34.	People/ social practice: how do we encourage change towards energy conservation in building
occupants/ inhabitants (originally in Energy Conservation)
Common Thread: Scaling up/Transferability
11.
Scale: policy mimics impact area (i.e. region); region-region impacts
12.
How can success stories be replicated
13.
What are the best practices globally relevant to BC
14.
What are scale-based palettes of energy efficiency solutions
15.	Buildings as “intervention points” for increased sustainability performance at the district/
neighbourhood scale
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Common Thread: Financing
16.	Design effective financing options for retrofits (interdependence between municipal, provincial, federal
utility incentives)
18.
What are the appropriate economic drivers/tools that will make a difference
19.
Energy efficiency financing mechanisms; international best practices
20.	Economics: long-term costs vs. short-term; how to deal with split-incentives; Financial mechanisms;
capital asset management (financial frameworks, paybacks)
Common Thread: Systems Thinking
21.	Systems view: timing; resource flows; integrated delivery in construction (not just design); impacts from
silos through whole building lifecycle (design, construction, commissioning, etc.)
22.
Net zero to net positive – environmental and human terms
23.
What are the trade-offs between GHG footprint and the built environment and transportation?
24.
Integrated community-scale energy solutions with buildings as nodes on the system (water, waste, etc.)
25.
Ventilation and occupant health – simpler ways to minimize the need for heating and cooling
26.
What is the trade-off between usability and energy efficiency in the built environment
17. 	Ancillary/ co-benefits and financial benefits to energy management or other environmental/ social/
financial that have ancillary environmental benefits (originally in Financing)
Common Thread: Regulation and Compliance
27.
Performance standards; inspection enforcement; Red Seal qualification requirements
28.
How does diversity of regulatory models impede/ encourage energy efficiencies
29.	Policy – new buildings: How do we continue to raise the bar? What should Climate Action Plan 2.0 do?
Can we make Passivhaus easy (e.g. alternate compliance) across the province? Code compliance and
how to improve?
30.
Existing buildings: gains in commercial; re-commissioning
31.
Policy: What works & what doesn’t
32.	Policy: How to move faster and more effectively? e.g. alternate compliance pathways, Building Codes,
uniform building codes, opt-in regulations
Common Thread: Energy Conservation
33.

Impediments and actionable approaches at different scales

Common Thread: Performance
35.	Performance gap between predicted, measured, and actual energy performance in new and existing
buildings, and how to learn from this with new buildings
36.	Characterizing and understanding the “performance gap” throughout a building’s lifecycle, and how to
address its different dimensions: modeling, operations, institutions, etc.
37.	Performance gap, e.g. short and long-term building commissioning, assessing risk of overly complex
systems, solutions: Passivhaus
38.	What is the current baseline for new building performance? What is the current baseline for existing
(Portfolio Manager)?
Common Thread: Innovation
39.
Keeping innovators motivated
40.
Success stories
41.	Adaptive energy solutions to address paradigm shift from building energy consumption to user driven
energy consumption (cell phones, TVs, computers, cloud tech, etc.)
42.
Best practices in retrofitting existing buildings (including strategy)
43.	Focus on Delivery
Each participant indicated his/her sense of each project’s importance by plotting project numbers on a heat
map, which is shown below:
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The number of times each project appeared in the top two quadrants were tallied and plotted on the following
bar graph. The red data series shows the number of participants that considered that a given research project
was both very important to advancing energy efficiency in the built environment and very appropriate for PICS
to support. The projects entered in the top left quadrant were also plotted (in blue) and the cumulative total of
both top quadrants was plotted in purple.

APPENDIX F – BACKGROUND
DOCUMENTS
Pacific Institute for Climate Solutions (PICS) Workshop:
Increasing Energy Efficiency in BC’s Built Environment
08:30-16:00, Tuesday June 10th, 2014
BC Hydro Theatre, 2260 West Mall CIRS Building, UBC, Vancouver, BC
Buildings are widely recognised as being responsible for more than 40 percent of global energy used and as
much as one third of global greenhouse gas emissions. Significant and timely reductions in the GHG emissions
associated with the construction and operation of buildings is therefore key within any concerted approach to
address climate-change. As such, the Pacific Institute for Climate Solutions (PICS) has explicitly identified as a
priority in its Phase 2 research program how BC can routinely design, build, retrofit and operate buildings that
exceed international benchmarks for energy efficiency.
PICS proposes to support research on this topic for up to five years. The initial scope and emphasis will
be directed at identifying and developing tools and mechanisms that can effect positive performance
improvement. Appendix A1 offers a first cut at challenges that might be addressed in the research program.
Addressing these will require strong interdisciplinary interaction across the spectrum of the PICS consortium
universities and other academic partners, and will include engagement with key private and public sector and
civil society stakeholders. Capacity building through the education and training of highly qualified personnel
will be central.
The purposes of the June workshop are manifold:
1.
Refine the list of issues in Appendix A1 to ensure it captures the appropriate scope and emphasis.
2.	Identify the highest-priority research questions. These will be used to shape the specifics of the
research program.
3.	Identify potential direct and indirect links between or among the research questions that can shape and
improve coordination across the overall research program.
4.	Identify potential industry representatives, private, public and NGO sector stakeholders and other key
voices who can contribute to and engage with the research effort.
Also included with this workshop outline are Appendix B1 – Briefing Paper and Appendix C1 – PICS 2008
Recommendations for governments.
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APPENDIX A1: PICS Phase 2 Research Topic: Explore how BC can routinely design, build, retrofit and operate
buildings that exceed international benchmarks for energy efficiency.
Challenges and issues that might be considered in this work:
OVERCOMING BARRIERS TO IMPLEMENTATION
1.	The physical, economic, and sociopolitical benefits and barriers associated with improving the energy
performance of buildings over their full life-cycle.
2.
Similarities and differences in the residential and non-residential building sectors.
3.	Multiple timing issues fundamental to changing building practices and urban design and management
as they relate to: financing, project lifecycle approaches, code compliance considerations, adoption,
demonstration, diffusion and dissemination of sustainable technology and practice, and buildinginhabitant behavioural change.
4.	The relationship between voluntary and mandatory mechanisms in advancing building energy
performance.
5.	Factors that influence the performance gap between anticipated and actual energy performance of
buildings and what is required to close it.
IMPROVING PLANNING AND DESIGN DECISION SUPPORT
6.	The cross-scale (e.g., building—neighbourhood—city—region) opportunities and potentials that can
increase energy efficiency and reduce carbon emissions in the built environment, including synergies
to be gained by viewing buildings as nodes within a system rather than isolated entities. An example
is ‘smart grids’ that intelligently integrate both energy sources and sinks and distributed energy
generation to deliver economies of scale.
7.	The new capabilities, tools, metrics, and outreach and education initiatives needed to support
stakeholders to deliver buildings with enduring exemplary energy performance..
8.	Potential impact of media, information systems and technology on building inhabitant attitudes and
behavior, energy literacy and habits, and the implications for individual (bottom-up) and institutional
(building management, utility, and governmental) adoption, across the building—neighbourhood—
city—region scale hierarchy.
9.	Technological advances, policy and regulatory framework changes and behavioural changes needed
to improve energy performance in the built environment with emphasis on the role and design of
effective interface and feed- back mechanisms among these levels, e.g., the ways inhabitant behaviour
and engagement interface with the technical systems.

APPENDIX B1: Briefing Paper
The built environment is a multi-scale system. Its subsystems include regions, cities, neighborhoods, buildings,
furnishings and equipment. It is served by infrastructure that is itself multi-scale and multi-function, and
includes elements such as roads, power, public transit, telecommunications, water supply, wastewater and
stormwater sewers, fire suppression, waste and recycling. Changes in one system invariably affect many others.
For example, road system expansion encourages real estate development away from high density city cores,
whereas the construction of well-planned public transit hubs in cities encourages densification and a more
rational development around them. This, in turn, affects the building types that are designed and constructed.
Conversely, improvements in telecommunications can encourage information and knowledge-based workers to
operate from home, reducing road use but requiring additional space in residential buildings.
The systems within the built environment operate and interact at multiple scales. In the buildings context,
for example, energy performance is shaped by cumulative choices and actions at the scale of individuals
(e.g., behaviour and operation), architectural design (e.g., building type, morphology, organization, envelope,
fenestration, etc.) mechanical systems design and engineering (e,g., district heat, geo-exchange, heat recovery,
etc.,), urban design (land use, density, orientation, etc.) Energy strategies for the built environment should
logically, therefore, understand and respond to opportunities in different systems at different scales in different
places.
There is clear consensus that climate change is the single most significant and urgent societal issue this
century. Climate change has global and far-reaching consequences and will influence every human endeavor
and, given that the built environment plays a significant role in climate change – what types and location of
buildings and how we design, build and operate them. Cities and communities consume approximately 75%
of the world’s energy and generate 80% of its greenhouse gases. Buildings designed to exceptionally high
environmental performance and appropriately operated and maintained can reduce energy and greenhouse
gas emissions by as much as 40%.
Given the pressing time-scale of anticipated significant climate change, it is difficult to imagine that the
transformation of building design and construction in response to climate change will result from simply
tweaking current practice. Indeed, there is already an expectation for greater leaps in housing environmental
performance in shorter time frames and the aspirations of “net zero energy” and “carbon neutral” buildings
have attained equal, if not more, significance as performance aspirations than the US Green Building Council’s
“LEED® green building ranking system with its most stringent certification level, Platinum.” The notion of
ultra-low energy housing has been around for some time. For example, the Passivhaus standards introduced
in Germany in 1990, requires that houses use less than 15 kWh/m2 per year in heating energy; that must
not leak more air than 0.6 times the house volume per hour when de-pressurized to 50Pa (N/m2) below
atmospheric pressure by a blower door; and that the total primary energy consumption for heating (hot-water
and electricity) must not be more than 120 kWh/m2 per year. Such standards are increasingly being referenced
in North America.
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Buildings are long-lasting artifacts with average life exceeding 50-60 years. So not only do initial design
decisions have consequences that carry forward for decades and yield cumulative effects, but change in the
building stock occurs slowly. Changes in the built environment can also have unexpected consequences,
and the structure of the industry makes predicting such consequences difficult. Urea-formaldehyde foam
insulation, sick building syndrome, façade failure and leaky condo syndrome were all unintended and
unforeseen consequences of industry decisions. They were very expensive systemic failures that could
have been avoided with a combination of improved research, technology/knowledge transfer and
regulatory foresight.
Green design is primarily directed at ‘doing less harm’ or, more generally, reducing the degenerative
consequences of human activity on the health and integrity of ecological systems. Voluntary building
environmental methods such as LEED have institutionalized the range of environmental performance issues
deemed important in green buildings. These criteria, of course, represent only a subset of the full set of
considerations that constitute a successful work of architecture. Arriving at any consensus of such success
is, however, thwart with difficulties. Judgments are highly contextual (cultural norms, physical setting, etc.),
dependent on those making the judgment (architects, owners, users, etc.), when in its life that the judgment
is made (during design, upon completion or years after its completion) and, of course, the range of issues
considered in the evaluation. An important issue is whether the necessary changes in building environmental
performance will occur through voluntary mechanisms or whether mandatory measures will be necessary.
In the UK, as of April 2007, the Code for Sustainable Homes1 replaced the UK voluntary environmental rating
system – Ecohomes – for the assessment of new housing in England. The Code requires net zero emissions
from all energy use in the home 2016.
At this time, the notion of carbon neutral building typically only refers to the carbon emissions associated with
operational energy – heating, cooling, lighting etc., – the “embodied carbon” in materials and construction
and maintenance is not included. Moreover, a study by the Australian Conservation Foundation2 revealed that
the carbon emissions embedded in the production and distribution of household goods and services are far
greater than the direct carbon emissions associated with operating energy.
Buildings produce approximately 12% of British Columbia’s total greenhouse gas emissions and more than half
of this amount can be attributed to the use of fossil fuels for space and water heating and gas-fired appliances
in residences. In parts of North America, buildings are an even larger source of GHGs, representing more than
30% of total emissions. The American Institute of Architects (AIA) estimates the contribution of buildings to
be as high as 48% when considering the GHG embedded in the extraction, manufacturing and distribution
of building products. By combining the energy required to operate residential, commercial, and industrial
buildings with both the energy embodied in producing construction materials and the energy needed to
transport them to the building site, it becomes clear that buildings are both the largest consumers of energy
and the largest emitters of greenhouse gases of any sector.

British Columbia’s Energy Efficient Building Strategy and its Climate Action Plan provide a foundation that can
be used to position the province as an international leader in green building design, construction, renewal
and operation. Such a strategy will need to address the unique and particular challenges and advantages of
the building design and construction industry in the province. It is important to note that even with leading
technologies and policies for green buildings, new construction alone will not meet the level of GHG reductions
required to achieve BC’s legislated reduction targets.3 Intensive neighbourhood redevelopment and individual
building-level retrofits (alongside, as noted below, development of district or neighbourhood-scale energy
systems) will also need to be considered. In this complex, multi-scale urban system, government policy and
action needs to be coherent at many levels. For whatever level of policy is addressed, accurate performance
information, broadly shared, is necessity for effective action. Appendix C summarises the recommendations for
governments actions that were included in the PICS 2008 White Paper: Buildings and Climate Solutions.
The building industry in BC has a comparative advantage given by location, green expertise and societal
support for sustainability. Industry thus has opportunities to further foster innovation in the design,
manufacture, construction and operation of buildings. Industry is already innovating voluntarily on a large
scale and across the province. However, the biggest challenge to further advance green building practices is
capacity building among practitioners. Knowledge and skills are the keys to producing and operating buildings
to their highest efficiency and continuing professional education to ensure that green knowledge and skill is
widely present in the industry is essential. The associations sponsoring such programs should ensure that they
advance new knowledge and technology and that they receive independent research scrutiny. Industry should
support the development of new green technology and manufacturing of low/zero-carbon products through
demonstrations of innovative new buildings and community developments in BC. Organizations such as the
Canada Green Building Council (CaGBC) and industry associations, along with colleges and universities can play
lead roles if supported properly to take on this task.
A primary emphasis in current building-related energy performance relates to that of individual buildings
and this is the scale that building codes focus and which energy services are metered. However, the changing
relationship and interdependency of net zero energy buildings with the electricity grid, the emergence of
distributed or ‘on-site’ energy systems and the increased interest in the potentialities of ‘smart grids’ that
intelligently integrate both energy generators and end users and “distributed energy generation” to improve
system efficiency and renewable integration, are challenging the primacy of individual buildings as the most
appropriate scale. Smart micro grids are envisioned in which energy users that formerly only had the ability
to draw from the grid will be able to actively switch between acting as an energy user or a local energy
distributer, contributing to the energy supply. Thus, the maximization of energy performance in a system-based
approach wherein buildings, landscape, infrastructure and services are considered as elements of a system/
neighbourhood, will prove increasingly important. Similarly, rather than considering only technical systems and
aspects, inhabitant behaviour and engagement and the ways and extent that social processes interface with
the technical systems are equally critical to achieving successful performance.
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It is clear that changes to the built environment can ameliorate some of the causes of climate change. It is also
clear that there is increasing personal, social, professional, industrial and governmental commitment to such
changes. What are less clear what are the best changes to make and the mechanisms for their implantation in
a timely manner.
Acknowledgment
This briefing paper draws from the PICS White Paper: Woodbury, R., Bartram, L., Cole, R.J., Hyde, R., MacLeod,
D., Marques, D., Mueller, T., & Vanier, D., (2008) Buildings and Climate Solutions, Pacific Institute for Climate
Solutions, November 2008

SFU Centre for Dialogue
3300 – 515 West Hastings Street
Vancouver, BC Canada V6K 5B3
info@carbontalks.ca
www.carbontalks.ca
Tel. 778-782-7895

