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EXECUTIVE SUMMARY
The newest iteraHon of UBC’s green-building raHng

primer to the MBAR series soon, making it easy to

system, REAP 3.2, will be the ﬁrst to implement

integrate into the exisHng Enhanced Resiliency credit.

credits for resilience and climate adaptaHon. As REAP

More substanHve earthquake resilience represents a

3.2’s Enhanced Resiliency credit references the BC

more prohibiHve cost, but was idenHﬁed by mulHple

Housing Mobilizing, Building and Advancing

stakeholders and in the literature as the predominant

Resilience (MBAR) papers on strategies for climate-

gap in the provincial discussion. Other building raHng

driven chronic stressors, this project entailed a

systems provide credits for advocacy and educaHon

literature review and interviews with four MBAR

on-behalf of more rigorous earthquake codes, and

stakeholders, to determine whether the credits are

this could represent an opportunity for UBC to

aligned with expert perspecHves.

advance the conversaHon.

With respect to ﬁndings, the interviewees

Gaps in industry knowledge include the lack of

generally agreed that REAP 3.2’s Climate AdaptaHon

a provincial resilient building database, a lack of post-

category and Enhanced Resiliency credit represents a

occupancy analysis, and the need for more

step in the right direcHon. But without an internal

consideraHon of community resilience. UBC’s

process at UBC to weigh, scale, or split the MBAR

neighbourhoods, with many non-English speaking

strategies into prerequisite and opHonal components,

residents, would be a valuable site to pilot mulH-

some stakeholders believed the credit would be less

lingual programming. Each stressor also represents

eﬀecHve. Most stakeholders emphasized the

an opportunity for UBC to encourage design

importance of a deliberate facilitaHon process to

strategies that fulﬁll mulHple sustainability goals.

align stakeholder goals, and to determine appropriate

There are more ﬁndings dispersed throughout

strategies for each development collaboraHvely.

this report. Altogether, based on the literature and

Models like the Integrated Building, AdaptaHon and

input from MBAR stakeholders, REAP 3.2’s Enhanced

MiHgaHon Assessment (IBAMA) framework are

Resiliency credit and the Climate AdaptaHon category

emerging as potenHal tools to structure an inclusive

represent a sound approach to begin advancing

and comprehensive process for weighing climate

resilient design at UBC. The primary challenge is in

miHgaHon and adaptaHon strategies.

the disparate cost and eﬀecHveness of the MBAR

REAP 3.2 does have some gaps. For instance,

primer strategies, which is compounded by a lack of

the current Climate AdaptaHon prerequisites do not

industry convergence on the best strategies.

cover all best pracHces emergency preparedness.

Whether UBC is able to weigh the strategies in-

Disease transmission and seismic resilience were

advance of the debut of REAP 3.2 or not, a deliberate

idenHﬁed as the major stressor gaps in the Enhanced

facilitaHon process to idenHfy the best strategies for

Resiliency credit. The former is going to be added as a

each new development is recommended.
.
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1.0 INTRODUCTION!
!

1. BACKGROUND
2. INTENTION,
SCOPE,
METHODOLOGY

1.1 Background
Our climate is transforming. At the local scale, it is

introduce a new Climate AdaptaHon category that

projected that buildings and neighbourhoods in the

includes a credit for Enhanced Resiliency. Based on

Lower Mainland will face more extreme precipitaHon

the accessibility and breadth of the MBAR primers,

events, drier summers, and shising ecosystem

they have been adopted as a reference in the current

condiHons that will overload exisHng civic

dras of REAP 3.2. Speciﬁcally, the Enhanced

infrastructures (Metro Vancouver, 2016).

Resiliency credit will award points based on the

As a consequence of these changes,

adopHon of strategies from the primers on Air

resilience, climate adaptaHon, and miHgaHon have

Quality, Fire, Heat Waves, and Power Outages and

taken on precedence in the sustainability

Emergencies.

conversaHon. The IPCC deﬁnes resilience as “the

With the emergence of resilience policy at

ability of a system and its component parts to

UBC, and the uHlizaHon of the MBAR primers, this

anHcipate, absorb, accommodate, or recover from

project represents a moment to check-in with MBAR

the eﬀects of a hazardous event in a Hmely and

stakeholders on the uHlizaHon of the primers, and

eﬃcient manner, including through ensuring the

review of best pracHces in building resilience. By

preservaHon, restoraHon, or improvement of its

doing this, the project may support UBC in its goal to

essenHal basic structures and funcHons” (IPCC, 2012,

maximize resilience in a locally appropriate and cost-

p. 556) In the context of green building, this means

eﬀecHve fashion through the REAP tool — while also

developing structures and communiHes that can

providing feedback on overall resilience eﬀorts at

manage and bounce back from changing and

UBC.

emergency condiHons, such that no one is pushed
past their ability to cope.
At the provincial level, BC Housing has

1.2 Inten0on, Scope, Methodology
This project is being completed to fulﬁll the capstone

recently launched their Mobilizing and Building

requirements of UBC’s School of Community and

Resilience Program (MBAR) to connect stakeholders

Regional Planning’s Master of Community and

around the province for the enhancement of

Regional Planner program. The project was scoped

resilience policy and technology. As part of their

and coordinated through the UBC SEEDS

programming, MBAR have launched a series of design

Sustainability Program, with the primary clients being

discussion primers. These primers are intended as

Penny Martyn and John Madden of UBC Sustainability

conversaHon-starHng documents to idenHfy

and Engineering. The purpose of this project is to

strategies for a variety of climate-driven chronic

support UBC Campus + Community Planning and UBC

stressors. UBC’s own raHng system, the ResidenHal

Sustainability and Engineering in reﬁning the

Environmental Assessment Program (REAP), will

proposed “Enhanced Resiliency” in REAP 3.2,
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and to provide best pracHces and insight from

place on July 2nd, with the academic porHon of this

resilient building stakeholders on the best pracHces

project concluding on August 28th. This project will

for resilience building at UBC more generally. This is

also entail a presentaHon to stakeholders in

being done in the context of BC Housing’s MBAR

September, and ﬁnal touches on the report for

program, which acts as an incubator for resilient

upload to the SEEDS Sustainability Program library.

building knowledge and partnerships. As a major
owner in the Lower Mainland, with a mandate to
advance research, UBC’s contribuHons to resilient
development will be a component in the success of
the MBAR program.
The literature review was conducted from the
broad to speciﬁc level, with major guiding documents
such as Rashmin Sorithaya’s “Resilience and its
Applicability to the UBC Building Context” (2019), Ted
Kesik’s “MURB Design Guide” (2017), and the MBAR
design document primers (2020) providing numerous
leads. The interviews were conducted with a
qualitaHve journalisHc methodology, as the purpose
was to gain a deeper understanding of key
stakeholders perspecHves. Because the focus was on

Interviews were held with:
Wilma Leung, Senior Manager, BC Housing
Lisa Westerhoﬀ, Principal, Integral Group
Jennifer Cutbill, Principal, Lateral Agency
Ashleigh Fischer, Project Performance
Specialist, ZGF Architects

This report is divided into these following
sec0ons:
Sec0on 1.0 provides an introducHon to the
project and its methodology.
Sec0on 2.0 comments on the insHtuHonal

a small number of interviewees, as opposed to a

context of this project.

staHsHcally signiﬁcant representaHon of research

Sec0on 3.0 details the ﬁndings and best

parHcipants, iteraHve analysis was not employed.

pracHces that emerge from the research.

This project was conducted during an

Sec0on 4.0 provides a list of

expedited 3-credit Hmeline. The project kick-oﬀ took

recommendaHons.

place on July 2nd, with the academic porHon of this

Sec0on 5.0 provides a summary, list of

project concluding on August 28th. This project will

limitaHons, next-steps for follow-up research,

also entail a presentaHon to stakeholders in

and a bibliography.

September, and addiHonal touches on the report for
upload to the SEEDS Sustainability Program library.
This project was conducted through an
expedited 3-credit Hmeline. The project kick-oﬀ took

The appendix contains the MBAR Design
Discussion Primers for reference.
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2.0 PLANNING CONTEXT!
!
1. PROVINCIAL
STRESSORS
2. MBAR DESIGN
DOCUMENT
PRIMERS
3. UBC GREEN
BUILDING ACTION
PLAN
4. STADIUM
NEIGHBOURHOOD
PLAN
5. RESIDENTIAL
ENVIRONMENTAL
ASSESSMENT
PROGRAM

This secHon will provide a brief overview of the

will be referenced throughout this document, and are

provincial resilience stressors, the BC Housing MBAR

meant to be conversaHon starters to ensure that a

program, UBC’s Green Building AcHon Plan (GBAP),

broad range of consideraHons are made for any

REAP, and UBC Stadium Neighbourhood.

development or retroﬁt (Leung, personal

2.1 Provincial Stressors

communicaHon, 2020).
Each primer provides strategies in design and

Rashmin Sorithaya’s “Resilience and its Applicability

engineering, operaHon and administraHon, or

to the UBC Building Context” (2019) collects a

community support. All primers feature a descripHon

comprehensive set of stressors, prioriHes, and guiding

of the subject stressor, and some primers feature a

principles from across the Lower Mainland (Figure 1).

secHon noHng potenHal design conﬂicts. Each strategy

These reports rely on provincial climate projecHons

is awarded a score for cost and impact, and aligned

for a range of future trajectories (Metro Vancouver,

with a parHcular breakdown in the built-environment

2016). As a recent and comprehensive rendering of

(for instance, a strategy could be designed to address

issues relevant to the Lower Mainland, the table

“Fire at the Urban Interface” and “Severe Storms”).

below may be used as a snapshot of many of the

Although there will be updates to the primers on a

resilience challenges UBC must also consider. The key

rolling basis, there are no plans to order the primers

takeaway is that resilience encompasses many

according to a hierarchy or for speciﬁc typologies

vulnerabiliHes and opportuniHes across the spectrum

(Leung, personal communicaHon, 2020).

of environmental, economic, and social sustainability.

Because of the breadth and accessibility of these

Many of the best pracHces that emerge from this

primers, and their relevance to the provincial

report are based on the processes that are necessary

resilience context, four of them have been adopted

to idenHfy co-beneﬁts, trade-oﬀs, and prioriHes that

by UBC for use in REAP 3.2. REAP 3.2 is the ﬁrst

can maximize resilience in a cost-eﬀecHve fashion.

system to uHlize the primers in a more formal fashion.

2.2 MBAR Design Document Primers
Mobilizing, Building, and Advancing Resilience (MBAR)
is a new program launched by BC Housing in 2019 to
act as an incubator of resilient building pilots and
partnerships. In-collaboraHon with Integral Group,
MBAR has developed a series of design discussion

This report provides perspecHves from stakeholders
involved in the producHon of the MBAR primers
regarding REAP 3.2.
Please ﬁnd the MBAR primers current
referenced in REAP 3.2 copied into this project’s
Appendix for reference.

primers for nine climate-driven chronic stressors: Air
Quality, Chronic Stressors, Fire, Flood Events, Heat
Waves, Power Outages and Emergencies, Seismic
Events, Severe Storms, and Wildﬁres. These primers

5

Figure 1. Key stressors and priori0es iden0ﬁed by the City of
Vancouver. UBC has its own system of plans and policies with
reference to climate adapta0on and mi0ga0on — but this ﬁgure by
Rashmin Sorithaya represents the breadth of shocks and stressors
across environmental, economic, and social domains. (from
Sorithaya, 2019, p. 15).
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2.3 UBC Green Building Ac0on Plan
UBC’s Green Building AcHon Plan (GBAP) directs the

would fulﬁll best pracHces in providing a mulH-

sustainability iniHaHves integrated throughout the

disciplinary and centralized hub for resilience at UBC

university’s operaHons in the context of building

(Sorathiya, 2019, p. 26). The GBAP incorporates a

regulaHon, development, and administraHon:

2050 Ready Plan for climate miHgaHon and

according to themes in Energy, Water, Quality,

adaptaHon. The GBAP also administers the UBC

Materials & Resources, Climate AdaptaHon, Health &

Integrated Design Process that outlines the logisHcs

Wellbeing, Biodiversity, and Place & Experience. In-

for development at UBC (Figure 3). RecommendaHons

addiHon, the GBAP also foregrounds its capacity for

for REAP 3.2 will be applied to the context to

leveraging faculty, staﬀ, and student experHse to

Integrated Design Process, so that may be more

advance sustainability soluHons for the wider

acHonable.

community. The GBAP outlines tools and targets
which it uses to achieve objecHves. Current acHons
include the development of a Resiliency IniHaHve that

2.4 Stadium Neighbourhood Plan
The development of REAP 3.2 is in-tandem with the

adjacent to the Botanical Gardens, will provide

ﬁnalizaHon of the Stadium Neighbourhood Plan.

several lots for wood-frame MURBs of 6 to 8 stories.

Stadium Neighbourhood is UBC’s newest residenHal

These represent a mix of high and low-rise typologies,

subdivision, and represents the ﬁrst neighbourhood

for which REAP 3.2 must be suitable. As the plan

at UBC to foreground resilience as a core value. The

remains under-development, consideraHons for the

plan concept idenHﬁes ﬁve lots for high-rise towers of

situaHon of criHcal infrastructures and responsibiliHes

20 to 32 stories, with townhouses arranged on the

at the building or site scale will be valuable for this

podium of the tower. The west-side of the plan,

project’s recommendaHons.

Figure 2. Concept birds-eye
view of Stadium
Neighbourhood (from
Campus + Community
Planning, 2020)
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Figure 3. The June 2020 itera0on of the UBC Integrated Design Process. Mul0ple
recommenda0ons for REAP 3.2 could be leveraged according to the exis0ng 0meline and
expecta0ons. This will build an understanding of the process at UBC among developers,
and encourage more adherence to advancing resilient design.
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2.5 RESIDENTIAL ENVIRONMENTAL ASSESMENT PROGRAM (REAP)
REAP is a green building raHng system that UBC uses

driven chronic stressors at UBC, this category

to ensure residenHal developments achieve certain

introduces one prerequisite for development, and

standards and savings in categories such as energy,

three credits to award points. The 2050 Climate

water, and wellbeing. REAP awards ‘Gold’ through

Ready Thermal Comfort Modelling prerequisite

‘PlaHnum Plus’ statuses to developments based on

mandates modelling for a range of future climates,

achievement, with ‘Gold’ being the minimal award for

and the Energy Eﬃcient Design awards developers for

approval. As a system, REAP shares many of the

design that will lower the Cooling Energy Demand

features of other building raHng systems such as the

Intensity given future heat projecHons. The On Site

Leadership in Environmental Energy and Design

Backup Power credit awards developers for

program (LEED). However, REAP is intended for use at

implemenHng backup power measures to miHgate

UBC, and accommodates the campus’s unique

the eﬀects of a power outage.

context. Because UBC controls insHtuHonal buildings

The Enhanced Resiliency credit is meant to

and many of the capital assets in its neighbourhoods,

incenHvize a range of strategies in-response to

it is able to provide resources at varying scales. LEED

climate-driven, chronic stressors. Designs are

is osen idenHﬁed as being too prohibiHve with

awarded points on the basis of adopHon of

respect to strategies that may not be relevant to a

“appropriate design strategies” from the MBAR

building’s context, and REAP is more ﬂexible in this

design discussion primers on Air Quality, Fire, Heat

context (Bahirat et al, 2007, p. 1).

Waves, and Power Outages and Emergencies. How

REAP 3.2 has made several adjustments to

appropriate is deﬁned has yet to be detailed, and

the previous 3.1 and introduces a new Climate

there are concerns of less eﬀecHve strategies being

AdaptaHon category (Figure 4). To address climate-

chosen, or criHcal strategies being overlooked.

Figure 4. REAP 3.2 Drah
Climate Adapta0on Category
and Enhanced Resiliency Credit
Copy. As with REAP 3.1, the
ﬁnal version of these credits
will be extrapolated upon in
the ﬁnal REAP 3.2 guidebook.

3.0 FINDINGS!
!

1. STRESSORS
2. SYSTEMS AND
FRAMEWORKS
3. PROCESSES

This secHon provides ﬁndings from the literature

demand-side mechanisms have been idenHﬁed as

review and interview components of the project.

crucial components of a resilient building. New tools,

These ﬁndings are organized into three subsecHons:

such as digital informaHon systems and community

Stressors, Frameworks, and Processes. Stressors

programs comprise new methods of communicaHng

pertain to perspecHves on eﬀecHve design or

residenHal infrastructure to residents and operators

approaches for pressing climate-driven chronic

(Pape-Salmon, 2015, p. 13).Emergency preparedness

stressors. Systems and Frameworks pertains to other

in-parHcular would beneﬁt from applicaHon of

models for administering green building or framing

community leadership and preparedness workshop

resilience. The Processes sub-secHon pertains to best

models. ConnecHons between centralized risk

pracHces in insHtuHonal mechanisms, facilitaHon, and

management and neighbourhood preparedness could

fostering change.

be piloted at UBC. Ensuring feedback, educaHon, and
communicaHon mechanisms are in-place will be a

3.1 Stressors

crucial component of ensuring the campus’s

Based on ﬁndings in the literature, interviews, and

operaHons are uniﬁed in the pursuit of integrated

established by the current REAP 3.2 dras, a list of

sustainability goals.

parHcular stressors worth emphasis arise. In-general,
a systems approach to resilience with an appreciaHon
of co-beneﬁts and conﬂicts emerges as a major
consideraHon. A common consideraHon is that any of
these stressors may be addressed with strategies that
achieve mulHple goals. Shading can improve ﬁre-

“If you look at many years ago,

resilience, while enhancing biodiversity and biomass.

people would just think of

Spaces for refuge can also be community spaces, and

housing as disposable like other

house pilots for emergency preparedness or small-

products. We cannot aﬀord that

scale commercial jobs. But with respect to a suite of
must-have strategies given UBC’s context, the

anymore, and we understand

literature and interviews have less informaHon.

that we cannot just deal with one

MulHple stakeholders referenced the lack of

thing at a >me.” (Wilma Leung,

agreement in the development community regarding

personal communica>on, 2020)

correct measures, and generally interviewees
advocated taking a more contextual perspecHve. For
a holisHc and integrated approach, educaHon and

11

3.1.1 Seismic Resilience
UBC is in the process of developing and implemenHng

modern designs are underperforming during seismic

a seismic resilience plan, and has previously

stress. In his white-paper on building performance in

collaborated with ARUP to evaluate the campus’s

the asermath of the Kyushu earthquake in Japan, he

seismic resilience (ARUP, 2019). The biggest barrier to

notes that although buildings were constructed with

achieving progress is undoubtedly cost (Westerhoﬀ,

compliance to up-to-date seismic standards, a

personal communicaHon, 2020). Without a large shis

magnitude 7.0 earthquake produced surprising

in technology, governance, or ﬁnancing, the ability to

amounts of structural failure. Although this study

build above standard is limited.

primarily looks at wood-frame detached homes, this

This said, interviewees agreed that seismic

arHcle does note the superior performance of older

resilience warrants much more aNenHon. Although

buildings with minimal glazing and few openings on

MBAR has dedicated a primer to the subject, seismic

the ground ﬂoor (Yanev, 2016). As such, there may be

resilience is not captured in the primers selected for

cause to interrogate modern design tendencies.

the Enhanced Resiliency credit. Compared to industry

MulHple stakeholders recommended adding

advancements on the American West Coast or Japan,

the MBAR primer on seismic resilience to the

there is a sense that local pracHHoners are lagging

Enhanced Resiliency credit. While the cost makes

behind (Fischer, personal communicaHon, 2020). This

many structural resilience strategies prohibiHve,

could be aNributed to the lack of destrucHve

ARUP’s REDi system provides examples of advocacy

earthquakes in the Paciﬁc Northwest in living

work that developers and designers can perform to

memory, whereas California and Japan have

receive points (2013, p. 37). In-terms of changing the

produced many contemporary case studies.

culture with respect to seismic resilience, this may be

Peter Yaven’s case studies suggest that

an eﬀecHve step forward.

“The giant elephant in the room is seismic resilience. We point to it as
important, but the measures that are required to make a building fully
seismically resilient above and beyond what the code requires are
expensive and challenging. I would say that’s one where as a
community, as a society, we know what’s coming but we’re not really
doing too much about it because it’s really hard and expensive. That’s
one big one.” (Lisa Westerhoﬀ, personal communica>on, 2020)
12

3.1.2 Disease Transmission

3.1.3 Heat Waves

COVID-19 poses challenges for contemporary design

The Climate AdaptaHon category in REAP 3.2 is

tendencies that emphasize connecHvity. Besides the

proporHoned towards future climate modelling and

2020 pandemic, a changing climate may mean an

passive cooling. AddiHonally, adopHng an adapHve

upHck in infecHous disease (World Health

and modular approach to overheaHng is prioriHzed in

OrganizaHon, 2003, p. 16). This warrants more

the university’s 2050 Climate Ready mandate (GBAP,

consideraHon of disease resilience. LEED has already

2020). UBC is itself partnered with MBAR to pilot

developed a series of pilot credits to miHgate the risk

passive cooling innovaHons and technologies. This

of disease transmission and exposure. These credits

proporHon reﬂects the industry and expert senHment

are drawn from the American InsHtute of Architect’s

expressed in the literature and interviews. What has

“Re-Occupancy Assessment Tool V3.0” (2020), and

not emerged is a parHcular weighing of strategies.

relate to re-occupancy assessments for re-entering

Although it is clear that passive cooling measures that

your workplace, disinfecHon protocols, water

have been adopted to-date for local LEED PlaHnum

management planning, and managing indoor air

cerHﬁed development — such as in the case of the

quality. With evidence emerging on the aerosol-

AMS of UBC’s Nest building — are insuﬃcient (Wang,

spread of COVID-19 (Jiminez, 2020), superior HVAC

2020).

ﬁltraHon, eﬃcient venHlaHon, and more CO2

What UBC can do above and beyond its

monitoring to idenHfy under-venHlataHon, may be

current plans, may be in the development or

part of the building soluHon (Morawska et al, 2020).

implementaHon of a framework through which the

There are also emerging opportuniHes in home

campus can leverage all of its sustainability goals

design. Examples of disease resilient design could

through cooling strategies at mulHple scales. Green

include adaptable units, ﬂexible ﬂoor plans, and

roofs and walls, increased vegetaHon, shade canopy,

work-from-home funcHonality to make quaranHne

cool surfaces, and social acHvaHon are all

less challenging (AlaH, 2020).

intervenHons that can produce superior outcomes in

The MBAR program will also be releasing a

biomass, carbon sequestraHon, and community

design discussion primer for disease transmission

connecHvity (Lam et al, 2020). An eﬀecHve

soon (Leung, personal communicaHon, 2020). This

framework and process should be able to broach

represents an easy way of incorporaHng disease

these opportuniHes, while evaluaHng the trade-oﬀs

resilience into the exisHng Enhanced Resiliency credit,

and co-beneﬁts associated with various

and ensuring that developers think proacHvely about

opportuniHes.

a post COVID-19 world.
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3.1.4 Power Outages and Emergencies

3.1.5 Wildﬁres and Air Quality

As the Stadium Neighbourhood plan develops, there

As with all stressors, wildﬁre resilience beneﬁts from

will be more clarity on where insHtuHonal resources

an integrated, systems approach (Smith et al, 2016, p.

will be situated for emergencies, and what buildings

130). UBC is already looking to leverage its

should oﬀer. This said, all the interviewees agreed

insHtuHonal buildings as centralized locaHons to

that back-up power at the building scale corresponds

situate superior air-ﬁltraHon systems (Lam et al,

to exisHng best pracHces.

2020), and this ought to be a consideraHon with

In the case of a prolonged emergency,
protocols and infrastructures for the safe disposal of

respect to building requirements.
Paciﬁc Spirit Park is known to UBC as a

human and non-human waste will be criHcal

potenHal wildﬁre site, which means that windborne

(Resilient Design InsHtuHon, 2013). Ensuring access to

embers do pose a threat to UBC buildings. VegetaHon

potable water or a gravity-fed water source is

setbacks and ﬁre-resistant materials pose trade-oﬀs

another best pracHce. These may be consideraHons

in the loss of potenHal biomass, or materials more

best levelled at the neighbourhood plan scale, but

suscepHble to other stressors. This is another case

UBC should otherwise consider making them

where having a trade-oﬀ and co-beneﬁt framework

mandatory through REAP 3.2. The rigour of UBC’s

for analysis of a new development would be

emergency management protocols, and the potenHal

beneﬁcial.

of UBC residents to cope and adapt, also warrants

Increasing wildﬁres also have consequences

consideraHon. Programming, social adapHveness, and

for local air-quality. EﬀecHve educaHon and

eﬀecHve community engagement will be criHcal to

administraHve controls will be necessary to ensure

ensure preparedness for an emergency scenario.

that buildings will be correctly sealed during

EducaHon, acHvaHon programs, and community

problemaHc periods. When it comes to occupancy

iniHaHves may provide a good opportunity to relay

tools or management of HVAC systems, successful

feedback to UBC Safety & Risk Services. Systems such

occupant use and renewal is dependent on

as RELi and REDi award points to developers for

accessibility (Kesik & O’Brien, 2015, p. 25). Digital

piloHng these iniHaHves. With respect to the weight

occupant displays are one feature that developers

of various strategies, it is worth noHng that several of

could pilot to share the data on airborne impuriHes,

the strategies in MBAR’s primer on outages and

informing occupants and building managers (Pape-

emergencies are repeated through other primers, or

Salmon, 2015, p. 13). These displays could also serve

represented by other credits in REAP. Weighing the

as an informaHon source during emergencies. But

credits can ensure the most relevant emergency

given power outages, the best pracHce is to ensure

strategies were required (Fischer, personal

analog resources remain available.

communicaHon, 2020).
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3.1.6 Community Resilience and Ac0va0on
Although the majority of the MBAR primer strategies

UBC neighbourhoods tend to be mulHlingual, which

correspond with the design or administraHon of

means that programming and materials should reﬂect

buildings, many correspond to supporHng the

the media and languages in-use (Enterprise, 2015, p.

development of community connecHvity. This reﬂects

108). For instance, this means producing mulHlingual

a recogniHon of the social component of climate

manuals and ensuring UBC is on WeChat.

adaptaHon and emergency management — or

ConsideraHons for the social and economic

community resilience. In any disaster scenario,

dimension of resilience should factor in issues such as

community cohesion and educaHon will be an

an increasing demographic of seniors, which will

important component of a resilient and adapHve

require building adaptaHons. And although this is a

response. Much of the interviews with stakeholders

complex issue to leverage through REAP, UBC should

concerned how to connect design with resilient

consider on an ongoing basis how it can develop

communiHes.

infrastructure that miHgates systemic disadvantages

The Happy Homes program provides a visual

(Leung, personal communicaHon, 2020).

toolkit that outlines design strategies and
intervenHons to encourage connecHvity. When
connecHvity through REAP, this guide provides a

“Some of the conversa>ons around MBAR
were the interface between more

series of best pracHces and inspiraHonal case studies.

technical approaches to resilience and

considering design intervenHons that promote

The Hey Neighbour CollecHve is a project that

social resilience. As an example, it’s one

aims to connect housing providers, researchers,

thing to have a certain size of back-up

governments, associaHons, and health authoriHes

generator, but it’s another to know your

with pilots in community and social resilience
throughout BC. The program is sHll in its iniHal round
of pilots, but has completed a report summarizing its
ﬁndings from the ﬁrst pilot. Recommended

neighbours, to know Joe on the third ﬂoor
is in a wheelchair, to have a plan in-place
to be able to help him. UBC has a unique

methodologies include the development of

opportunity to test what it really means to

communicaHons support between RAs and managers,

complement and support a systems

providing RAs with intenHonal relaHonal approaches,

approach, and to design the tools that

the development of facilitaHon workshops, and

enable that.” (Jennifer Cutbill, personal
communica>on, 2020)

grants for RAs to reduce the ﬁnancial barriers to
adopHon of the role (Craig & Heng, 2018).
These consideraHons are relevant at UBC.
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3.2 Frameworks and Systems

3.2.1 ARUP REDi System

REAP is evaluated against other green building raHng

As demonstrated by the previous secHon on seismic

systems to ensure that it is in-step with current

resilience, seismic resilience is a big gap in the

industry-thinking and advances. To evaluate what

provincial conversaHon. Given this emphasis that

REAP may incorporate, or how new components

emerges from the interviews, it is worth reviewing

could be structured, this project researched a

the Resilience-based Earthquake Design IniHaHve

number of other building and neighbourhood-scale

(REDi) system, developed by ARUP’s Advanced

systems. The selecHon of systems was based on a set

Technology and Research. The system is speciﬁcally

idenHﬁed through “Resilience and its Applicability to

meant to propose advances in resilience as opposed

the UBC Context” project (Sorithaya, 2019), as that

to basic occupant survival, and awards cerHﬁcaHons

was the most recent report to evaluate which

based on a building’s ability to assume “re-occupancy

systems are worth applicaHon at UBC. Emerging

status, quick funcHonal recovery, and low levels of

standards such as the RELi 2.0 system represent more

direct ﬁnancial loss” in-light of a major earthquake

holisHc, systems-level approaches to climate

(Arup, 2013, p 10). UBC is already collaboraHng with

miHgaHon and adaptaHon — which UBC already has

REDi, and many of the challenges of seismic resilience

plans to apply (GBAP, 2018). This secHon will also

lie in prohibiHve costs. But notably, the REDi system

provide some interviewee comments on the

does award developers for supporHng the change-

advantages or disadvantages of REAP in-comparison

process. Speciﬁcally, the Advocacy for Resilience

to other systems.

category provides points for structuring

The balance of stressors will also be a key

communicaHons eﬀorts with provincial and federal

consideraHon for UBC. Should strategies for adapHng

authoriHes, and lobbying for pilot projects to build up

to longer wildﬁre seasons weigh as much as

and beyond the exisHng code (Arup, 2013, p. 37). If a

strategies for adapHng to emergency preparedness?

lack of urgency is one of the major barriers, then this

It is also worth menHoning considering that mulHple

could be an eﬀecHve step to leverage through REAP

frameworks and systems separate measures for

3.2. The REDi system also provides a framework for

hazard assessment and emergency preparedness.

evaluaHon that is based on Hered requisites and

Future iteraHons of REAP could also consider

consideraHons, as opposed to a point-based system.

disHnguishing these needs through separate credits.

Based on the observaHon that performance-based
requirements osen work beNer than prescripHve
requirements (Westerhoﬀ, personal communicaHon,
2020), REDi provides a sound means of measuring
earthquake resilience, and may be inspiraHonal for
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other stressors as well. REDi also represents a system

promising model for emulaHon with the MBAR design

that codes strategies as mandatory or

document primers. UBC could use a similar, simpliﬁed

recommended — based on the level of achievement

model, to gate and grade levels of achievement in the

itself. In the systems explored through this project,

Enhanced Resiliency credit.

this gated Her system seems like an especially

Figure 5 + 6. Key for
Interpre0ng Criteria
for the REDi System
and model for seismic
resilience
performance
requirements (from
Arup, 2013, p. 8, 18).
Both could be of
inspira0on for UBC to
ﬁne-tune MBAR
strategies for the
Enhanced Resiliency
Credit.
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3.2.2 LEED Enhanced Resilience Pilot Credits
LEED, managed by the U.S. Green Building Council,
represents one of the most commonplace green

implementaHon.
Due to its popularity, there has been

building raHng systems, and provides a good corollary

substanHal adopHon and criHcism of LEED. A

to REAP. The scale of the system is similar, and most

strengths, weaknesses, opportuniHes, and threats

of the credits and categories are transferable

analysis for LEED v4.1 from Freitas & Zhang (2018)

(Fischer, personal communicaHon, 2020). With

idenHﬁes many issues that are being addressed by

respect to resilience, LEED has been developing a

UBC’s acHons with respect to REAP, or remain

series of pilot credits since 2015, with a focus on

ongoing concerns. REAP is already a less bureaucraHc

climate change and emergency preparedness

and more accessible alternaHve to LEED (Bahirat et al,

assessments. Like REAP 3.2’s Climate AdapHon

2018, p. 3). But it also faces challenges in post-

category, the major concerns correspond to

construcHon evaluaHon, limited ability to evaluate or

advanced climate modelling and thermal resilience,

measure all design features, and a lack of emphasis

hazard assessment and enhanced resilience

on user-experience or ability to track occupant and

strategies to address those hazards, and back-up

administrator feedback. These are issues idenHﬁed

power. One stakeholder recommended considering

throughout the interviews, and UBC should

the Enhanced Resiliency credit as a prerequisite

endeavour to ensure REAP is ahead of the curve in

(Fischer, personal communicaHon, 2020), and this

these respects.

would represent a leap ahead of the current LEED
Figure 7. A schema0c showing the structure of the LEED
pilot credits for resilient design (from Woodcock &
Lemon, 2018).

3.2.3 RELi 2.0 Ra0ng Guidelines for Resilient Design + Construc0on
RELi is a notable, comprehensive system for

young UBC residents, or more inclusionary

measuring and monitoring building and community-

consultaHon processes (Leung, 2020).

scale resilience. The system shares credits with LEED,

RELi also puts forward credits encouraging or

and is also administered by the U.S. Green Building

requiring beNer reporHng protocols that could be

Council. UBC has plans to research how the system

worth emulaHng in REAP. Credits in RELi 2.0 have a

could be integrated on-campus (GBAP, 2018), and it

‘Structure + Community Requirement’ component

provides an interesHng model for what a resilience

(Figure 8). These osen entail stakeholder

framework at UBC could look like.

engagement, inclusion, programming, and

While RELi could supersede LEED as a system,

documentaHon. Awarding credits for developing a

many of its consideraHons would be more logically

project management documentaHon process to

leveraged at the insHtuHonal level at UBC. This

capture organizaHonal policies, authoriHes,

includes business-case assessments, control of

mechanisms, and business procedures — and for

invasive species, and enhancements to the local food

reporHng post-occupancy performance data in

supply-chains. It would be interesHng to consider

comfort, serviceability, operaHonal management, and

what infrastructure residenHal buildings should

physical systems — would help advance UBC’s

provide to advance these goals — such as commercial

research mandate, and is of much interest to industry

space that could support economic opportuniHes for

stakeholders (Leung, personal communicaHon, 2020).

Figure 8. Example of RELi credit for “Panoramic Approach, demonstra0ng
requirements for enhanced and more systema0zed documenta0on of process,
barriers, and advocacy (from RELi, 2018, p. 6)
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3.2.4 Integrated Building Adapta0on and Mi0ga0on Assessment Framework (IBAMA)
During the stakeholder interviews, a need for a

REAP, Stadium Neighbourhood, and the formalizaHon

framework and process to idenHfy UBC’s resilience

of a resilience process at UBC.

prioriHes for any parHcular development was

The complexity of these trade-oﬀs, co-

repeatedly idenHﬁed. The IBAMA framework was

beneﬁts, cascading uncertainHes, and contrasHng

speciﬁcally menHoned as one worth invesHgaHon.

needs from stakeholders ought to be a part of the

IBAMA, led by Ilana Judah in collaboraHon with BC

design process. With the Integrated Development

Housing, aims to idenHfy criHcal building and

Process lacking a hazard assessment stage, it may be

neighbourhood climaHc challenges, gaps in

more appropriate to ﬁt these quesHons into the

development pracHces, and bridge the needs of

exisHng Sustainability workshop. As the IBAMA

miHgaHon and adaptaHon.

framework emerges, it might be an eﬀecHve

According to the IBAMA progress report

component of both the integrated design process and

(Judah & Chang, 2020), research and knowledge-

overall development of a resilience framework at

sharing relaHng to these needs has been weak thus

UBC.

far, with adaptaHon being underrepresented. In the
context of the Enhanced Resiliency credit, many of
the strategies pertain to weatherizaHon, or other
design intervenHons to lessen the impact of projected
stressors. An IBAMA framework will provide an
integrated building adaptaHon and miHgaHon

“This ability to add a ﬁlter of purpose,
principles, and priori>za>on for the

assessment framework to help stakeholders opHmize

speciﬁc project, is so important. So it

miHgaHon and adaptaHon for development projects.

would be great if there was a way to

Important ﬁndings from the progress report

insert in these systemic thinking

also include the diﬃculty quanHfying or qualifying

approaches into the mechanis>c

adaptaHon needs and requirements, with a checklist/

toolbox, checklist framing
method.” (Jennifer Cutbill, personal

credit format being insuﬃcient. The research
speciﬁcally highlights the importance of a “formal
process or framework” for ensuring miHgaHon and

communica>on, 2020)

adaptaHon needs are idenHﬁed, deﬁned at a degree
of complexity suitable for the varied stakeholders.
Tools should also be integrated into neighbourhood
scale planning and programming processes. These are
valuable insights for the ongoing development of
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3.3 Processes

3.3.1 Logis0cs

Interviewees emphasized that tools such as REAP can

One issue that is repeated with reference to new

only achieve opHmal outcomes when there is a

building regulaHons at UBC is Hmeliness. Budget and

deliberate process led by the owner to align interests,

Hmeframe uncertainty make developers more

provide suﬃcient informaHon, weigh the trade-oﬀs

reluctant to adopt ambiHous resilience strategies

and co-beneﬁts, and ensure varied stakeholders are

(Lam et al, 2020, p.8). Cutbill, Westerhoﬀ, and Fischer

represented. These insHtuHonal, communicaHve, and

emphasized the importance of ensuring clarity was

logisHc needs are captured in this secHon. FacilitaHon

available for what was expected long before the

relates to the process of engaging with stakeholders,

ground breaks on a project. In the context of REAP

guiding project development, the methodology for

3.2, this could mean ensuring that any facilitaHon of

ensuring that UBC’s resilience needs can be achieved

the Enhanced Resiliency credit takes place during the

through the Enhanced Resiliency credit. LogisHcs

design permizng stage, as opposed to the run-up to

pertains to the need for transparency and

construcHon. Currently there are a number of

communicaHon relaHng to building-code changes at

prospecHve plans and updates on the horizon. It

UBC. Research pertains to opportuniHes that UBC has

would be advisable to publish a schedule that makes

to address gaps in the provincial industry’s approach

the rough Hmeline of these changes, along with notes

to resilience through the campus’s staﬀ, faculty, and

on any consideraHons to be aware of, available to

student capacity. This secHon will conclude with

developers, designers, and contractors.

comments on best pracHces in the use of the MBAR
primers themselves.

“You really need to do this at an
earlier stage in the process for it to
“It’s more about the process: what
are the steps you need to take to
make sure your building is resilient
to the key hazards of
concern.” (Lisa Westerhoﬀ,
personal communica>on, 2020)

be more successful. And to have all
those design team members aware
of what the goals are that UBC has
set for diﬀerent building projects so
they will be working on those from
the get-go.” (Lisa Westerhoﬀ,
personal communica>on, 2020)
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3.3.2 Facilita0on
From the four stakeholder interviews conducted,

such as the aforemenHoned IBAMA framework or the

eﬀecHve and inclusive facilitaHon emerged as a

Climate Resilience Principles (Climate Bonds IniHaHve,

consistent need to align goals and bring structure to

2019) are worthwhile models, with the former

the Enhanced Resiliency credit. PerspecHves on the

emerging from another BC Housing collaboraHon.

need for a facilitated approach ranged from the

Jennifer Cutbill in-parHcular idenHﬁed several

beneﬁts it would have in-terms of allowing for

of the beneﬁts that can emerge from a facilitated

ﬂexibility and encouraging developer innovaHon,

process with the aim of aligning goals, collaboraHvely

ensuring that developers were in-alignment with the

idenHfying principles, and working from the core

goals of UBC, opportuniHes to idenHfy the contextual

purpose of a project to enhance outcomes. Framing is

and site-speciﬁc needs for a speciﬁc development,

criHcal, and can have cascading impacts on a project.

and as an opportunity for UBC to push the resilience

Besides shising interests in the project, framing can

conversaHon forward while integraHng feedback. As

have dramaHc outcomes in-terms of pro-formas —

such, it would also be valuable to research and pilot a

especially with reference to technology and strategies

process that can be formally introduced in the

that contractors are unfamiliar with or perceive as a

Integrated Design Process, or as part of the work

risk, and mark-up as a consequence.

shops that are already mandated. EvaluaHve systems

“Before there is that consensus, my preference is to take a more
boXom-up. What I mean by boXom-up is more facilita>on: to
provide all the informa>on, look at each case, iden>fy the
opportuni>es and how we can maximize them.” (Wilma Leung,
personal communica>on, 2020)
“Things like backﬂow preventers are a proxy for developers avoiding things they
don’t really understand, they’re not seeing, or are perceived to not have any value. A
lot of it is familiarity within the marketplace, but there’s a bit of literacy involved. So
the more that a team can build this literacy around what is important, why we're
doing things, what is available: doing that in the early stages can make a lot of cost
fall away, to the tune of millions of dollars.” (Jennifer Cutbill, personal
communica>on, 2020)
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3.3.3 Research

3.3.4 Using the MBAR Primers

Gaps in technology, process, and data were idenHﬁed

Interviewees had a number of perspecHves on how

as one of the major problems for resilience

best to use and showcase the MBAR primers. One

development in the provincial context. The MBAR

stakeholder stated that most developers would be

program has emerged to help with these issues. For

unfamiliar with the MBAR primers, and not interested

instance, if designers and developers have a

in probing them (Fischer, personal communicaHon,

consistent aversion to a parHcular strategy, then

2020). Having a design guide to situate the MBAR

there ought to be a way for the community to

primers at UBC and to engage developers could be

understand these barriers. Mechanisms in systems

one soluHon

such as RELi 2.0 help normalize the reporHng process
for developers.
The literature indicates a predominance of

Stakeholders also expressed concern that the
Enhanced Resiliency credit may provide too much
discreHon for developers and designers to adopt the

engineering frameworks in the resilience ﬁeld, with

easiest and least consequenHal strategies. Because

more environmental and social perspecHves being

the MBAR primers provide a comprehensive breadth

needed (Rajkovich, 2019). In-addiHon, post-

of consideraHons, there are also strategies repeated

occupancy analysis, analysis of the process of

between primers — and the credit ought to consider

development, and qualitaHve analysis relaHng to

potenHal repeHHons. Based on precedent experience,

experiences of sustainable buildings, or how

it was too easy to achieve PlaHnum accreditaHon on

sustainability programming is interpreted and

REAP projects, and innovaHon was not encouraged as

implemented by occupants, is needed. Westerhoﬀ’s

a consequence (Fisher, 20 personal communicaHon,

2016 arHcle, “Emerging narraHves of a sustainable

20).

urban neighbourhood: The case of Vancouver’s

In this sense, it may be worth separaHng

olympic village” examines how sustainability is

Enhanced Resilience into prerequisite and opHonal

interpreted and reproduced socially. UBC can also

Hers (if it is unfeasible to mandate the credit

help advance this knowledge-gap. As menHoned

outright). An internal process of weighing, grading, or

previously, new emergency preparedness and social

mandaHng strategies within the MBAR primers for

connecHvity pilots are also emerging in the Lower

use at UBC could accompany this process, and was

Mainland, and it would make sense to test these in a

encouraged by mulHple stakeholders.

UBC residenHal context.

“So I think as a star>ng point it might be good, but at the same
>me, not all these strategies are created equally. So a designer
could go for the lowest hanging fruit” (Lisa Westerhoﬀ, personal
communica>on, 2020)
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4.0 RECOMMENDATIONS!
!

1. RECOMMENDATIONS

4.1 Recommenda0ons
This secHon provides a list of recommendaHons for

1. Consider an internal process to weigh and order

policy and process relaHng to the REAP 3.2 Enhanced

the MBAR strategies for eﬀec0veness at UBC

Resiliency credit that have been derived from the

A weighing process for UBC to prioriHze the most

research in this project. RecommendaHons are a list

important and relevant strategies in the MBAR

of acHonable items that can be implemented in the

primers for use through REAP 3.2 is highly

immediate, or near-future. These could be potenHal

recommended. MBAR will not be doing this work

changes to the REAP 3.2 credits, insHtuHonal and

themselves for the primers. Some interviewees also

process-oriented changes, or new research iniHaHves

suggested that unfamiliarity with the primers means

and partnerships. Some of these recommendaHons

that consultants will target lower-cost strategies. By

are wholly complementary, others may be more

developing an order and weight for the strategies,

suitable for a parHcular pathway or philosophy

UBC could ensure the most important strategies are

regarding the best applicaHon of the Enhanced

mandated, provide a suite of opHons that are

Resiliency credit.

relaHvely equivalent and encourage more ambiHon.

2. Facilita0on is key, consider adding a focus on resilience to the general sustainability workshop, and
consider applying a Purpose, Process, and Principles framework
Some interviewees argued that the complexity of various sites and the lack of convergent opinions on the
most impac{ul and cost-eﬀecHve resilience strategies means that a prescripHve approach is not appropriate at
the moment. This would make a more facilitated approach logical. But however the Enhanced Resiliency credit
is leveraged, deliberate facilitaHon is crucial for the best outcomes. A facilitated approach would provide an
educaHonal funcHon to ensure pro-formas are accurate and strategies are understood. It would help build
consensus between mulHple stakeholders on the importance of resilience. And it would provide ﬂexibility and
agency for the developer, while also giving UBC a chance to advocate for the key hazards, forward-thinking
approaches, and the most opHmal outcomes. An Enhanced Resiliency or Climate AdaptaHon workshop could
be added to the Integrated Design Process for future projects; or exisHng workshops could be modiﬁed.
Emerging models, such as the IBAMA framework, would also be valuable pilots in the pursuit of a facilitaHon
framework that can weigh complex trade-oﬀs, co-beneﬁts, and concerns relevant to UBC’s speciﬁc needs and
stressors.
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3. Consider more ac0ve publica0on of updates to

5. Consider expanding the Enhanced Resiliency

UBC building policies, prac0ces, and tools

Credit to incorporate MBAR’s Seismic Events primer

Timeliness has been consistently idenHﬁed as a major

or more focus on earthquakes

logisHc concern through this and other UBC research

Interviewees and the literature agree that BC is

projects. By publishing more frequently with respect

lagging behind with respect to advancing seismic

to potenHal updates in UBC’s building and planning

resilience. UBC is more proacHve through its

policies, pracHces, and expectaHons, UBC can help

partnership with ARUP, though costs are a challenge.

assuage uncertainty in the development community,

But if provincial and industry aztudes are another

and ensure that criHcal pieces of infrastructure are

major barrier, then credits in REDi that support

not introduced too late in the development process.

developer educaHon and advocacy to relevant
governments for higher building codes may be worth
emulaHng. In any case, adding seismic resilience to
Enhanced Resiliency would be a step forward.

4. Consider expanding the Enhanced Resiliency

6. Consider spliong the Enhanced Resiliency Credit

Credit to address COVID-19 and Disease

into 0ers or making it par0ally prerequisite

The consensus on the need to consider disease and

To lead on resilience, it is worth considering

pandemic resilience is moving fast. As other major

mandaHng some elements of the Enhanced Resiliency

green building raHng systems have already developed

credit. This could also be done in-tandem with a

pilot credits relaHng to design for disease

weighing process, to ensure that the strategies UBC

transmission stressors, it is important that REAP 3.2

absolutely wants are mandated and communicated

include some consideraHons as well. The easiest way

clearly in-advance of any facilitaHon. For instance,

to do this would by incorporaHng the upcoming

instead of reading “10 diﬀerent design strategies with

primer that MBAR is developing for disease resilience

at least 1 from each paper,” this credit could direct

into REAP 3.2’s Enhanced Resiliency Credit. The co-

that it be “10 diﬀerent design strategies with at least

beneﬁts of designing for disease are emerging, and it

2 essenHal strategy from each paper.” A weighing

is likely the market will want units that correspond to

process at UBC could idenHfy the low-cost and high-

this need. With the extra weight this and the next

eﬀecHveness strategies from the primer, and simply

recommendaHon imply, the Enhanced Resiliency

mandate them, with more ambiHous strategies

category could be adjusted in value overall.

awarding points.
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7. If the primers are to be used for REAP 3.2’s

8. Pursue a mul0lingual pilot for emergency

Enhanced Resiliency credit, then consider weaving

preparedness; and evaluate feedback systems

them into prospec0ve Stadium Neighbourhood

between new developments and UBC Safety & Risk

Design Guidelines

Services to ensure UBC is emergency-ready

Co-beneﬁts and trade-oﬀs are UBC’s major advantage

Social adapHveness and community resilience were

when it comes to the development of resilience

idenHﬁed as core resilience needs by mulHple

strategies for a variety of stressors. However,

interviewees. Pilots on relaHonship-building,

interviewees noted that developers would not be

emergency-preparedness, and protocols by

drawn to probe the MBAR primers too deeply. To

organizaHons such as the Hey Neighbour CollecHve,

ensure that resilience strategies are well-integrated

provide precedents of intervenHons in mulHlingual

into design at UBC and correspond to a breadth of

neighbourhoods. A partnership with the Hey

sustainability goals, educaHon and visualizaHon

Neighbour CollecHve, the Happy Homes project, or

would be ideal. One mechanism for this could be

with the UNA on one of their research iniHaHves, to

ensuring that the MBAR design strategies are

launch a pilot in an exisHng UBC neighbourhood,

represented in the design guide for Stadium

would provide ﬁndings for developers and designers

Neighbourhood. This will help UBC with framing,

to begin considering in-advance of Stadium

ground the strategies, and get developers thinking

Neighbourhood’s occupancy.

about the trade-oﬀs and co-beneﬁts of any parHcular
strategy in-advance.
9. U0lize UBC’s research capacity integrate research and to ﬁll in resilient building knowledge gaps
Many opportuniHes for UBC to leverage its research capacity to advance industry goals were idenHﬁed. Many
of these research needs could be achieved through REAP 3.2 mechanisms, or as iniHaHves led by UBC
departments. These opportuniHes include:
1. Providing feedback on the use of the MBAR primers to BC Housing to help iteraHvely update the primers.
2. Providing feedback and storytelling with respect to the enHre development and change process at UBC.
3. CollaboraHng with MBAR on the development of a provincial data-set of resilient development.
4. RecruiHng students to qualitaHvely and quanHaHvely evaluate the process of resilient development in
Stadium Neighbourhood and UBC resident experiences of sustainability infrastructure.
5. Partnering with Hey Neighbour CollecHve or Happy City to idenHfy pilot opportuniHes for inclusive
emergency preparedness and community animaHon at UBC.
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5.0 CONCLUSION!
!

1. SUMMARY
2. LIMITATIONS
3. NEXT STEPS
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The conclusion of this report provides a summary, an
overview of this project’s limitaHons,
recommendaHons for ongoing research, and a
bibliography.

5.1 Summary
REAP 3.2’s Climate AdaptaHon category and
Enhanced Resiliency credit represent steps forward

intervenHon, and not just a checklist.
With its research mandate and capacity, UBC

for resilience at UBC. But for this credit to push the

has a powerful role to play in the advancement of the

envelope, many processes and consideraHons are

resilient building industry. A partnership with BC

necessary. This may include an internal process to

Housing to track and monitor MBAR pilots, case-

weigh and order the strategies within each MBAR

studies, and developments across the campus would

primer, consideraHon of mandaHng parHcular

be an eﬀecHve way of leveraging UBC’s staﬀ,

strategies, and perhaps the elevaHon of stressors that

students, and faculty to support knowledge and data

are not currently included, such as seismic and

at the provincial level. With its mulHlingual

disease resilience. This eﬀort may also produce more

demographic-base, partnerships with the Hey

reﬁned systems of measurement for awarding

Neighbour CollecHve could inform successful

Enhanced Resiliency points, rather than according to

emergency preparedness development. IncorporaHng

quanHty.

more research into the interacHon between policies,

AlteraHons to REAP should be applied in-

processes, stakeholders, and development outcomes

recogniHon of UBC’s unique governance and planning

is being idenHﬁed as a valuable intervenHon by other

context, the ﬂexibility of REAP, and the potenHal for

raHng systems — and UBC has the capacity to engage

REAP to be a front-end tool for integrated

in this work.

sustainability policy across the university. In any case,

With its systems scale, UBC has a unique

UBC should consider their facilitated process for

ability to showcase the best in resilient development,

idenHfying climate adaptaHon, miHgaHon, and

and demonstrate the co-beneﬁts that climate

resilience strategies. An elevated process can align

adaptaHon and miHgaHon can provide. While design

stakeholder goals, incorporate mulHple sets of

of the policy is crucial, ensuring that the processes for

experHse, and evaluate complex trade-oﬀs and co-

managing this acHvity is also of utmost necessity, and

beneﬁts. This facilitaHon process should also be

can lead to exemplary results.

supported with resources, guides, and case-studies,
so that the MBAR primers may be a successful
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5.2 Limita0ons

5.3 Next Steps

Time and capacity were the major limitaHons for this

This project focused on a broad survey encompassing

project. The accelerated schedule of the project,

a variety of literature topics and the perspecHves of a

complicated by diﬃculHes relaHng to COVID-19,

small set of MBAR stakeholders. However, based on

meant that the data-gathering and producHon phases

the ﬁndings, a number of next-steps are possible. As

were accomplished in a relaHvely small period of

previously menHoned, research could be conducted

Hme. As such, this report represents a comment on

to produce a database of provincial projects, or

some — not all — of the best pracHces that should be

piloHng community resilience, or idenHfying barriers

applied to REAP 3.2.Much of the recommendaHons

throughout UBC’s neighbourhoods. Research could

relate to the MBAR primers themselves and the need

also be used to evaluate current development

for an ordering and weighing process by UBC.

processes, and to develop a template for designers

Unfortunately, this project is unable to dive deep into

and developers to enhance feedback, reporHng, and

providing recommendaHons of that granularity. The

knowledge-sharing. As IBAMA and other frameworks

primary methodology of this project was based in

for miHgaHon and adaptaHon develop, research could

literature reviews and the interviews — both modes

be conducted to determine how these frameworks

in which UBC’s unique context was not able to be fully may be mapped into the exisHng UBC Integrated
invesHgated. To this eﬀect, the interviewees avoided

Design Process. To enhance the emergency-

making strong recommendaHons about which

preparedness dimension of the Enhanced Resiliency

strategies should or should not be incorporated.

credit, a project could be done with UBC Safety & Risk

Generally, the perspecHve is that this should be a

Services to evaluate how the Integrated Design

process led by UBC experts.

Process may feed into and enhance campus disaster
resilience. And of course, there could be much
research on the usage of the MBAR design primers,
and the eﬀecHveness of various strategies in the
speciﬁc context of UBC, its development, and its
neighbourhoods.
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APPENDIX!
1. INTERVIEW TRANSCRIPTS!
i. WILMA LEUNG !
ii. LISA WESTERHOFF!
iii. JENNIFER CUTBILL!
iv. ASHLEIGH FISCHER!
2. MBAR PRIMERS!
i. AIR QUALITY!
ii. HEAT WAVES!
iii. POWER OUTAGES AND
EMERGENCIES!
iv. WILDFIRES!
!

Interviews have been edited for clarity and length.
WILMA LEUNG
JK: May you introduce the BC Housing MBAR Program?
WL: The thinking behind MBAR is that for many years we have been tackling the building issues in bits and
pieces. In the 90s we had the leaky condo crisis and there were building durability issues. The durability
issues have become better understood since that time. And also, energy efficiency is not a new concept in
Canada, it’s been acknowledged for over 40 years. But we have been treating it as a speciality as opposed to
something across the board. In BC we also have — in the next 30 years — a major chance of a very
damaging earthquake. So we have to be prepared for that. And we all know the climate is changing. So
we’re preparing for that by investing in our buildings.
Now we are building buildings that are more durable, energy efficient, with more seismic resilience, and we
are investing more. There are more bells and whistles and more technology in-general. The standard of
construction is increasing. And the cost of construction is also getting higher, land prices as well.
Basically, for each square foot we are investing more, whether it is for sustainability, performance, or
market aspiration. It’s not a disposable thing anymore. If you look at many years ago, people would just
think of housing as disposable like other products. We cannot afford that anymore, and we understand that
we cannot just deal with one thing at a time.
Imagine dealing with the building envelope, and you remove the cladding, and replace it with new windows
and new insulation so that they become more energy efficient. Later on you ask the team to work on
seismic, you remove everything and try to make the building resilient. And then if you want to make it
climate resilient, it’s like ‘ok let’s do some shading.’ So, we cannot just keep layering on. We have to look at
things more holistically as a system, with solutions that serve multiple purposes.
That is something very important from what I have seen over many years. We cannot afford to deal with
one issue at a time, we have to look at everything more together, and we have to design our buildings for
future scenarios so that they will serve for years to come, and we do not find they are underperforming
because we missed the opportunity to incorporate considerations when we were planning and designing
the building
What has the feedback for MBAR been so far?
It’s still at an early stage. The concept for MBAR is that we learn from doing. It’s not like we have identified
all the gaps and climate solutions and can promote the right path. We didn’t approach it that way. The
primers are so-called because they are there to prime the discussion. What we want is to work with people,
building owners, or designers who are interested in addressing this issue. We work with them, identifying
where the gaps and barriers are: whether it's a gap in the tools or a lack of future climate modelling. If we
don’t have a good tool or an easy guideline, then we can produce something like that. We work with
engineers as well, and we complement each other’s work. For instance, the industry, while they are trying
to meet the energy step-code, might not realize the need to design for a future climate. So we produce
guidelines and things like that to help them recognize that.
The most important part is that there are so many things to address. There are still a lot of gaps. So we
cannot address them all at once. What we can do is work with different pilot projects and use that
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opportunity to tell the story of the barriers. Some of the barriers are related to regulation or zoning policy.
Sometimes zoning policy or planning regulations produce disincentives to build more resilience. So by
working with pilot projects we are more able to identify barriers instead of accommodating them. We have
to accommodate them with the first pilot, but we hope that by illustrating the harm that those barriers are
creating, people will have the momentum to make the necessary changes. So that’s part of what we hope to
do with MBAR.
All these things vary from location to location, municipality to municipality. Different archetypes have
different barriers or require different tools. As we work through this we will be better able to address them.
We will need many partners working through multiple projects to build up the knowledge.
What process did MBAR use to develop the primers?
The development of the primers was the easiest part of MBAR. It’s very much like other literature reviews,
involving subject-matter experts. It’s just a collection of what has been discussed in the past. And it’s a little
theoretical and conceptual, but we tried to include everything that would be relevant to prime the
discussion so that people don’t need to go everywhere to do the research themselves. The primers are easy
to read and follow. It’s not giving you the solution or a checklist. It’s there purely as a discussion primer.
The Enhanced Resilience Credit awards points based on the quantity of strategies adopted by
developers. Would this degree of discretion serve the credit’s goals?
From my experience, if there is the opportunity, it’s easier and more respectful of the different
circumstances, implementation challenges, or the opportunities that each pilot project presents if we take a
more bottom-up approach rather than a top-down approach. The top-down approach is very useful when
we are in a mature stage. When the best methods are known and available, then you already have
consensus.
I can’t say whether this is more effective or not. But before there is that consensus, my preference is to take
a more bottom-up approach and to make it a more facilitated approach. What I mean by bottom-up is more
facilitation: to provide all the information, look at each case, identify the opportunities and how we can
maximize them.
Of course, if you put it into a standard or a program, then that does not work. You have to define the levels.
But if you look at it as providing incentives, or tiers, then that may be better. I hope to learn from UBC. You
must be finding a way to deliberate and compare the different opportunities or requirements. MBAR hasn’t
done work to put the strategies in a hierarchy or give priority to them. We were just hoping to have the
opportunity to work with people who are interested, help them achieve their goals, and identify the
barriers.
And if there are any excuses, we hope the excuses can only be used once. [There’s continuity], so if other
people have used that excuse, and it can be pointed out that that’s an excuse, it doesn’t reflect very well.
And then maybe at a more mature stage, when there are enough tools and everything is available to
support the community, and there is also consensus, things can be more standardized. And when things are
more standardized, you can introduce regulations and requirements.
The top-down approach at that point would be to bring in all the laggards or people who weren’t there to
try them out. We’re not talking about the early adopters anymore. Then it will simplify things if we just tell
them what to do. We will have consolidated things at that time. But at the beginning, we don’t see any
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convergence of design yet. So if you have a few pilots that address similar problems, and they all use this
solution, then you start to see a convergence.
Just look at overheating: exterior shading, balconies, windows, envelope, unit layout within the building,
whether you provide shared cooling throughout the building, and the mechanical system. The verdict is out
on what is more effective.
On the other hand, things like flooding — because UBC is very specific with its sites, as opposed to having
different geographic considerations around BC — should be able to be spelled out very easily. Things like
seismic resilience should be spelled out very easily.
It’s things that are more directly related to architectural design or things like that, things that could still
allow people to experiment or find solutions. One of the things for us is social resilience. How do we design
— especially with COVID, with people placing more emphasis on social distancing — more social cohesion
and more community building? How do you design buildings that accommodate social distancing but
where you can still promote social equity in the process?
Where are those opportunities to allow the designers to allow or incentive designers to do that? We really
want to work on that. With COVID we have identified, for instance, that women, indigenous people, and
youth have been disproportionately affected. I think that partly it is because they have been disadvantaged
in the opportunities open to them, even before COVID. And COVID further constrained their opportunities.
This may not apply directly to UBC as a community, because UBC is a more privileged community. But at
the same time, recognizing that UBC is more privileged is there something that it can do to acknowledge
that. Can UBC help — not in a patronizing sense — by doing its part as UBC. To do UBC’s share to address
the issue and hopefully help the broader community as a whole to move to a more equitable future for all
Canadians and people in BC. How do you do that part?
With MBAR, we haven’t put a lot of focus in that area. But we feel that at the end of the day, as citizens, we
should be addressing that need. With housing design, if it could support more social cohesion and support,
then it may also reduce some disadvantage of some populations. Say women, if buildings are designed to
support more sharing of child care, then maybe women can pursue more study or career opportunities that
are more attractive. That can create more social equity.
And in the past there have been more youth employment opportunities, which enabled more selfdetermination. A paper route, or if there is some carwash opportunity, then they can get some pocket
money. But if we don’t have that because of technology migration, or there are concerns about safety, then
children can become more dependent. That may not be healthy in the long run. If there’s something in
building design that can help address this, then we want to encourage it.
Similarly, the way we do things is important. When we develop a project, the process is often not accessible
to Indigenous communities. It might not be part of your requirements right now, but because we live in BC,
because UBC is on unceded territory, there are certain responsibilities to address it to the extent that we
can, or to make a little bit of process.
What are models for advancing social adaptiveness that REAP can look to?
There are a lot of different things that can be done. We supported the Happy Cities project to prepare
something called a Happy Home Toolkit. It’s on their website. It addresses a bit of social cohesion, although
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it needs revamping, especially because of COVID. Happy City are working with BC Housing to produce a
social resilience metric and they have to consider COVID as well.
Also, I suggest you come back to BC Housing in a couple more weeks. We are working on a post-COVID
design guide, and we are only just starting. We should be able to share this with you in a few weeks.
What kind of tracking mechanisms are you using to follow projects across the province?
We don’t have one — other than reaching out to people. The only thing we have is doing interviews and
documenting the story or the experience.
Is there a best way for UBC to use its particular governance structure to support the goals of MBAR?
I think it’s about UBC sharing their process. It’s not just the result, sometimes the results are very unfair.
People have different resources, different circumstances. Results can be very inspiring, and I am sure that
UBC can continue sharing results. But UBC has so many good brains and a diverse set of people from
different disciplines.
My training for instance is in engineering. But I think it’s important to recognize other dimensions; the
equity dimension for instance. After all, we’re different human beings. To really integrate as much as
possible, then share the process, and share the learning. I’m trying to learn a lot from the Indigenous
community, how they emphasize the importance of process. I hope we can integrate the process into this
work because it’s the only way we can work together as a community that includes everybody.
For MBAR, what we are trying to do, and have yet to do, is more storytelling. I think wherever possible, if
we can work with building owners to share their story and their experiences, then that would be great.
MBAR seems like an iterative process — what is the timeline like for updates?
Yes, we are in the process of reviewing the primers and adding to the list of primers as well. So social
resilience is one, and the other one will be on disease transmission. Infectious diseases are one of the
impacts of climate change. We are working on those primers. If UBC wants to provide comment on these
primers, BC Housing would be interested in the input.
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LISA WESTERHOFF
JK: What jumps to mind with how REAP 3.2 utilizes the MBAR primers?
LW: MBAR is meant to provide a list of strategies that a designer or architect could consider in the design of
a building, so it’s not necessarily a checklist. It’s more of a ‘here are some best practices in resilience’ to
address particular hazards. And depending on the type of design, some or all of them, or a few of them, may
be applicable or the best practice for that project.
That is the main thing that comes to mind based on having the credit be based on a number of strategies.
Generally speaking, you could use [the primers in this way]. But, it should be acknowledged that not all
strategies will apply to the projects necessarily. So in that way it shouldn’t be a simple additive exercise.
Because for a particular project it may not be suitable, in which case, a developer shouldn’t be penalized for
not having the full number of strategies. That said, the strategies are pretty broad. It’s interesting; I don’t
think we ever thought that the primers would be translated into a checklist.
In the “Enhanced Resilience” credit, the points are awarded based on quantity of strategies adopted.
So take the requirement for a single point out of three — 10 strategies adopted from four primers
— does that seem reasonable?
That should not be challenging to achieve. Let me look at one of the primers to refresh my memory. These
sheets are also going to be going through various updates over time.
Let’s take Air Quality for example; you have “Ensure the air intake is away from local sources of air
pollution.” That is a very easy strategy to achieve, relatively speaking. It’s not significantly costly, nor is it a
huge measure. It has a relatively strong impact of reducing outdoor air pollutants. But it should be standard
practice.
Another strategy within that category is “Use activated carbon filters or incorporate them into local HVAC
systems” or “Ensure air filtration systems are HEPA ready or procure portable HEPA filters” or “Include
cooling into HVAC design.” That is a much more significant and much more impactful design decision, I
would argue, than to make sure your intake is away from local air pollution.
So I think as a starting point it might be good, but at the same time, not all these strategies are created
equally. So a design could go for the two lowest hanging fruits: like ‘ok, we’ve introduced resilience into the
air quality system.’ Well, not really. So, that’s something to consider. Again, some of them will be more
relevant than others, and some will be more impactful than others. So I don’t think they should all be
treated equally necessarily.
That being the case, the credit does provide a lot of discretion relating to the adoption of strategies.
Do you think that makes sense given the weight of specific strategies?
I would tweak that a little. How much should it be specific strategies versus how it should be a
performance-based approach? So we can compare performance-based approaches versus prescriptive
approaches. A prescriptive approach would be like: you have to have cooling, air-conditioning, in all of your
buildings. Or you have to have a HEPA-ready HVAC system. That’s a prescriptive requirement, which is very
strong. But designers and building industry members often push back on it. Sometimes they just don’t want
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to do it. But the rationale for a performance-based approach is that you want to provide flexibility on how
to achieve the goals that you want to set.
So you can say all buildings have to have cooling, and that’s totally fine. But it may be more effective, costeffective, and innovation inspiring if you instead require that the temperature in the unit has to stay below
25 degrees Celsius at all times. Is air-conditioning the way to achieve that? Maybe. Are there more costeffective or desirable ways to achieve that? Maybe. It’s not really a great example because I think cooling is
something that needs to be put in all buildings, but there are other strategies where you could take the
same argument.
Depending on where you are, is a HEPA filter necessary, or could you go for a lower filtration? It’s about
saying ‘we want to make sure we have a standard of air quality to x limit,’ which is a performance-based
approach. Or do you want to have an approach where we say HEPA filters in all HVAC systems. One
approach is setting a goal, you figure out how you achieve that goal, versus saying, ‘here are the things to
do, just do them.’ There are strengths to both approaches.
But to answer a slightly different question to the one you asked, generally speaking the industry responds
better to performance-based requirements. That allows them multiple pathways to achieve a desired
outcome, as opposed to having to do x, y, and z.
What you actually need to do in practice is probably a combination thereof. Some should be performance
based and some should be prescriptive. So UBC should probably figure out what their ultimate goals are,
and which of these strategies are integral to achieving their goals, and which are more performance-based,
less prescriptive, and allowing teams to figure out how to achieve those goals.
How will the MBAR primers be refined on an ongoing basis?
I think that these strategies, in my mind, should probably remain as best practices and conversation
starters. But what we’re trying to do now is develop something of a process of determining. And it may
include some of these strategies too. But it’s about more of the process: what are the steps you need to take
to make sure your building is resilient to the key hazards of concern.
Infrastructure Canada has the Climate Lens program, through which they say perform a climate risk and
vulnerability assessment for your design project. We’ve had to do this a few times for healthcare sector
buildings. It’s a process of identifying the climate projections for the site, the likely hazards and impacts it
will face, and figuring out a way to say that these are the most important impacts that we should mitigate or
avoid, and here are the design strategies that will mitigate those impacts. It’s more of a process of taking
stakeholders and design team members through to figure out the most important things, to identify the
strategies that are best suited to address those concerns and risks.
So you would say it is more about having a facilitated approach?
I think so, and you could use these strategies as best practices to draw from. But it is more of a processbased, facilitated conversation. And there are methodologies that have been developed, so it’s not that they
have to come up with it on their own. We’re trying to craft some kind of process with the Healthcare Sector
now, and it would be mostly transferable to other building types.
You get the right expertise in the room and have the right process, and the primer can be used as fodder for
discussion, not necessarily like a checklist of things you should do. That being said, if you said, if you said
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‘Lisa, give me the top five design features every building could incorporate,’ I could probably do that. But it
would immediately become challenging to be more specific about each case. There are always caveats.
In-terms of those kinds of best practices, are there obvious gaps in the current industry mindset?
I couldn't say off the top of my head. What I will say is: I don’t know at what point the standard is applied
during construction projects at UBC, but definitely the earlier that this process takes place, the better.
Because then it can be integrated into building design as opposed to getting all the way down to the process
and then suddenly actually we need HEPA filters or whatever. People would be like ‘our duct work isn’t
sized for that, it changes the size of the units.’ It has cascading effects on all the dimensions of the building.
So you really need to do this at an earlier stage in the process for it to be more successful. And to have all
those design team members aware of what the goals are that UBC has set for different building projects so
they will be working on those from the get-go.
Your research touches on post-occupancy evaluation of neighbourhoods — including Olympic
Village — to determine how sustainable development is experienced and reproduced at the
community level. Are there exemplary examples of connecting resilient design with social
adaptiveness that you are following?
There are a couple of projects that I could point you to that are looking at just that. One of them is called
Hey Neighbour (City of Vancouver program). They’re very much focused on multi-unit residential building
resilience, focusing on the social and community dimensions. It’s a social-connectedness program with
multiple partners including BC Healthy Communities, SFU, Vancouver, and a few different developers. So
they developed a toolkit or a list of processes and practices designed to foster social-connectedness to
improve social resilience. So I would say that’s something UBC could explore as a starting piece.
The second thing is, UBC already has opportunities to foster social resilience well and above your standard
residence because you already have a point of connection of it being a residence of members of a particular
community. So there are all sorts of opportunities to foster different programs. Ultimately it’s about
designing a space, but also creating programs that go beyond design and into operations and management.
Just allow and encourage people to connect to each other. It could be as simple as a posting board or more
integrated program development.
I also know there’s been research done at UBC on this very subject, and it came out of CIRS. I’d have to find
it, but if you google UBC happiness research, stuff comes up. There are studies on wellbeing in different
buildings on campus. So all the expertise you need to foster social connectedness and resilience exists
within the campus research itself.
Regarding MBAR, what mechanisms currently exist for the community to evaluate where strategies
are being implemented around the Lower Mainland?
We are tracking internally the pilots that come through the program. So as we add more pilots, we basically
work with them to identify the strategies and we have a follow-up conversation or survey with them to
figure out what you’re actually implementing. That is ongoing somewhat informally. But we don’t have a
mechanism beyond the pilots themselves. We haven’t expanded our reach outwards. The results will be
released as research. But it’s rolling and ongoing right now.
What are some of the gaps with respect to resilient design that are harder to broach in the industry
right now?
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Off the top of my head, the giant elephant in the room is seismic resilience. We point to it as important, but
the measures that are required to make a building fully seismically resilient above and beyond what the
code requires are expensive and challenging. So we often will bring it up in the pilots that you should look
at seismic resilience, and here are all the major structural issues. Again, if you start earlier on in the
program and process, it will be more cost-effective than going in later on. We can’t have someone consider
a more resilient structure if they’re too far down the path. I would say that’s one where as a community, as
a society, we know what’s coming but we’re not really doing too much about it because it’s really hard and
expensive. That’s one big one.
I think the community and social resilience piece is one that you’ve touched on that isn’t always talked
about, but it’s really good to highlight it. I also think a big question to go into is how to make all the existing
building stock resilient, but that might be beyond the scope of this project. We’re trying to puzzle at the
same question with carbon emissions. How do you make all our buildings right-now zero carbon? It’s very
hard and expensive, and the same issue goes with resilient buildings.
How can UBC best leverage its role in the development process to advance resilient design?
Certainly, making the community aware of what they’re planning on requiring for construction. Being kept
abreast of those changes and what they look like. And, because you mentioned it, tracking the number of
buildings that have actually incorporated resilience measures and getting some sense of what were the
barriers, what were the costs, what were the challenges in incorporating those strategies into the new
building design would be useful. Because that’s always what we’re trying to get at: how can we make this
business as usual? What are the obstacles that we can and should remove? Whether they are cost obstacles,
policy obstacles, zoning, planning, all those different things. UBC is different in this way, but it would still be
useful to have that information.
Do you have any final thoughts or comments on anything we’ve missed?
I’ve already made comments on the utility of the primers as a conversation-starter, but that’s key to note. I
think as a first step to building resilience, what REAP is introducing is good. Using 2050 modelling, thermal
comfort, back-up power, and the enhanced resilience credit — this is a good starting point overall. The only
other thing is taking a more procedural and process based approach to it, where you can allow for a bit
more innovation and developing strategies in concert with the design team. But maybe these categories or
credits allow for that as well. Overall I think it’s great.
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JENNIFER CUTBILL
Could you tell us a bit about your background and role with the MBAR primers?
I’m an alumnus from SALA at UBC, graduated about 10 years ago. My focus has always been on whole
systems and adaptability. During the course of my professional career I focused on negative architecture
and community engagement that focused on the underpinning systems and how we can affect more
transformative change.
What is your role with MBAR?
I’m part of their advisory team, so that includes reviewing documents and participating in various
workshops. I initially got involved through being the regional director of the BC-Yukon for the Royal
Institute of Architecture of Canada. I was asked by Wilma Leung to write a letter-of-support for the MBAR
program.
Could you tell us a bit about the MBAR primer development process?
We would be asked questions in a workshop, charette type format, half-day typically, on various issues.
There would be summaries, and we as advisors would provide comments and insights. The real heavy
lifting, for piloting the process, and the shape and form of the primers, was all Integral.
Would you say REAP 3.2’s Enhanced Resiliency credit is an effective way of utilizing the primers?
When it comes to plugging in the primers, they already exist, and they’re great tools. Zooming further out,
one of the unique opportunities that UBC has in-terms of making the best use of the primers, shifting the
needle, and enabling transformative approaches is the scale. The campus-wide scale allows UBC to operate
at a systems scale.
Some of the conversations around MBAR were the interface between more technical approaches to
resilience and “social resilience.” As an example, it’s one thing to have a certain size of back-up generator,
but it’s another to know your neighbours, to know Joe on the third floor is in a wheelchair, to have a plan
in-place to be able to help him: finding ways to gauge the social resilience of the community. I don’t have
easy answers on how to do this. But UBC has a unique opportunity to test what it really means to
complement and support a systems approach, and to design the tools that enable that.
A lot of it was about asking the right questions. There’s the quantitative side of reducing your BUI and
making sure you have back-up power for x number of hours. But it would also be interesting to see what
types of questions you are asking, what stakeholders are in the room, and how can you leverage those
larger scale synergies to reduce the cost of doing things at the building scale: be it for sharing energy, backup power, a whole myriad of things.
There’s the sense that a lot of the evaluation of success is based on the metrics of the completed
building. Are there particular vulnerabilities that a lack of social adaptiveness can provoke?
I was reading a quote from one of the Directors of one of the Climate Portfolios at the World Health
Organization, she said something like: ‘if planning isn’t to improve the health of people and place, what is it
for?’

47

In that vein, when we’re talking about resilience, mitigation, or adaptation, it’s easy to get lost in the
mechanistic mindset. But what we’re talking about really, and UBC already has it in its mandate, is what it
means to foster health, wellbeing, and place. It means a lot of things. Fostering daylight and views,
determining where our heat comes from, how we encourage and allow for social connection, how we help
take care of each other in case of emergency. How do we do this through a lens of equity and responsibility
for people from different backgrounds, levels of abilities, and also in the context of local ecologies?
I don’t have any specific answers. But in-terms of questions to be asking, it is interesting to think about how
to build this into the framework. Otherwise it’s very easy for those things to fall into the background after
the first charette. I’ve too often seen that get shoved into a drawer, and detached entirely from the
checklists that ultimately end up driving things. So I think finding a way to intrinsically embed those, will be
a key success of this project and effort.
Do you have particular case studies of successes or precedents that you really look to in-terms of
the implementation of social adaptiveness?
One example, most powerfully, were some of the core requirements for a project I was working on down in
Memphis (the Crosstown Concourse) in the context of rife economic scarcity and racial strife. This is where
process matters so much. And I think questions, in-addition to measuring, are so important through a
process largely led by the client group. Questions like: what is the alignment with the community around
health, how can we reframe the question around health and what does that mean; how do we connect with
and support each other? It really embedded these core values within the DNA of the project and prompted
everyone to examine what their role was to the contribution of health and community exchange. What
contributions could not just minimize harm or reduction, but actually improve the health of the whole.
That process ended up providing things like the prioritization of wider stairs to accommodate social
functions; more opportunities for unscripted engagement; the prioritization of active transportation within
the building; partnerships with local farms and entrepreneurial programs for farm-to-work. So really it was
this larger cascade.
It ended up being the largest LEED platinum, adaptive reuse building in the world at the time. But we never
would’ve gotten there had we started with the LEED checklist. It was so important to ask those questions
around health, wellbeing, and wellness. Because I think a lot of the social adaptiveness really comes from
not only connections, but care for each other, and sharing a common purpose and common language
around what everyone’s striving for.
If there’s some way to build into — what is essentially a front-end tool — something that gets people
thinking outside of the checklist mindset and into a deeply rooted purpose around the potential of a place,
of all of us here? Who else needs to be here when we’re having these conversations? You can’t exclude
facilities managers or key community members. Who else needs to be involved? Then you have the more
quantitative checklist and tools as an accountability framework. But it’s more secondary to the higherorder questioning and alignment of purpose.
With respect to the MBAR primers, are you finding that there are resilience strategies that the
industry is more or less inclined to develop?
A bit of it is context specific. I would say the biggest thing is that too often the questions and conversations
happen too late. And everything costs more the later it happens. The projects with the most success and
success measured in outcome, reduced friction, cost-saved, time-saved, is when these conversations are
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embedded from the get-go. While that can seem simplistic, it too often doesn’t happen. So making sure that
that low-friction, or easy-to-address barrier, is addressed early.
I think a lot of it is based on familiarity. Maybe this is an unfair generalization for some, but typically
developers see things through the lens of their pro formas, which are designed to operate as a cost-benefit
decision-making rubric or matrix. It’s a hard lens to work through. So this is an unfair characterization, but
they’ll sometimes gripe about anything that isn’t status quo, because that’s what their models are built for.
But the construction managers, builders, contractors, they’re where the rubber hits the road because they’ll
say ‘oh we can do this, it’s no extra charge’ versus ‘we can never do this, it’ll cost too much.’ When builders
don’t know how hard it’s going to be, they mark it up. And often things get marked up by double, or
arbitrary factors, so what that means is that even if there are solutions in the market that don’t actually cost
more in-terms of hard capital dollars, because the solutions have the perception of increased risk or
departure from what has always been done, they will cost more. So we see a big difference between those
developers that want to be at the leading edge, who want to be doing more complex projects. They much
more readily adopt things and then the price drops way down.
This is less of an issue at UBC because they attract the big players who want to impress. But that subjective,
contextual matter really matters, otherwise as things become more accepted across the industry, the cost
drops. So passive house was totally foreign and scary a few years ago, and now it’s normalized. That being
said, for a lot of mechanical sub trades: HOVs for example, people may have never heard of a certain
supplier, they’ve only heard of one, and sole-sourcing isn’t ok for many developers and clients. You run into
a lot of funny issues like that. It’s not that HOVs are hard or expensive, it’s more that the culture makes
them cost more and a lot of that comes from perceived risk rather than actual risk and cost
In-terms of specific examples — things like backflow preventers — people use that as a proxy for
developers hawking at things they don’t really understand or they’re not seeing. So they are perceived to
not have any value. A lot of it is familiarity within the marketplace, but also there’s a bit of literacy involved.
So the more that you as a team can build this literacy around what is important, why we're doing things,
what is available — doing that in the early stages can make a lot of cost fall away, to the tune of millions of
dollars.
In-terms of the make-up of the Enhanced Resilience credit, what do you think of the discretion it
provides designers for the adoption of various strategies?
All contexts are unique. Depending on where you are on the campus there’s more variation. So there is
always this tension between the qualitative and the quantitative. So this ability to add a filter of purpose,
principles, and prioritization for the specific project is so important. So it would be great if there were a
way to — and maybe this is already embedded — way to shoehorn in these systemic thinking approaches
into the mechanistic toolbox/checklist framing. Trying to get in there in a way that acknowledges and
optimizes the specific challenges, opportunities, and other contextual considerations of each site.
So only having two points for any two is less relevant than having the two that matter most to the site and
its considerations. It would be great if there were a way to filter that into the point-allocation matrix. So
really with the checklist you’re leveraging game theory to try and encourage the best results. And what are
the best results, what does success look like? Well, no one cares about points. They’re just a proxy for
gamifying better results. So what is success? What does it actually mean? If it is about the health of people,
place, and planet, just getting the most points in the most categories won’t help anyone.
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So maybe there’s a way to tease it out, possibly as part of the prerequisites — ‘have you done an
assessment to rank in priority these four things’ — or some other way to tease out that place-specific
priority for each project. Because then you’re going to get further with each project than if it was generic
across the board. With each development there have to be those opportunities for effective consultation
and developing that consensus.
There is also a disconnect we see in practice is the one between modeled and measured performance. In
the living building challenge it has to be functioning after a year to see if it holds up. Again, looking at it
through the lens of purpose, we want to ensure we’re actually improving the health of people, place, and
planet. We only know if we continue to monitor it and continue to build awareness and capability of those
involved in the project and processes. Everyone involved, from facilities operations to the actual
inhabitants. How do we know if what we’re designing is actually working as it’s intended?
And with the climate adaptation credit especially, that they’re iterative and adaptive based on evolving
knowledge. So ideally what you’re doing with this tool not only reaches out to an earlier stage of questions
and thinkings and engagement toolkit, but also extends out to post-occupancy engagement, monitoring,
literacy building, and that kind of work to see if these things are working as intended.
Could you share more learnings from the Crosstown Concourse development?
That was a slightly different animal in that it wasn’t in an academic development context. But there were
campus players, and a number of them were health campus focused. The big lessons were working from
the core purpose of the project, collaboratively identifying principles. I realize a lot of this sounds really
simple, but it is so important. Collaboratively coming together around health. It was a real tipping point to
have everybody embrace that this was about improving health. We got more stakeholders engaged,
Methodist Health Church Centres, St. Jude Children’s Research Hospital, big players in the American health
context.
This changed the entire pro-forma for the project. All of this red ink got thrown out of the project because if
this project is really to improve health, then we could do this, we could bring in this partner. By changing
the process and the questions asked at the front end, it changed everything else. It changed the targets, the
metrics. It changed the dollars ascribed to them. So it really opened my eyes to how important that process
design is.
And there was one meeting where we were talking through the lens of LEED credits, and there was gaming
in the negative sense of saying ‘oh we could just do this in order to get this many points.’ There was a
radical departure between that and the conversations around ‘oh this is about health, community
interconnection, then we definitely have to collaborate with the local farmers’ because this community was
suffering from bottom rankings in-terms of healthy eating or health-literacy rates. So it really expanded
what the project needed to be from a basic functional programming level, and everything beyond.
This is getting beyond how REAP might normally be used. But I think that’s actually what we need. Because
oftentimes we build things and get stuck in assuming that a lot of these decisions need to be made in a
certain way or can only be made within a certain spectrum of options and constraints. Whereas if you let
yourself think a little bit higher, and encourage the team to think a bit higher, and give them enough
literacy — and this is where I think the primers are really great as well — well, they’re primers.
The primers are great for getting everyone up to speed such that you can have these higher-order
conversations. Because of the scale at UBC, I think you can really start to tap into higher-order synergies.
Does each individual unit need its own cistern at a certain scale, or need a certain size backup generator, or
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can it hold hands with whatever department building across the street which is only used during winter
terms. It enables what the Living Building Challenge calls scale jumping. By leveraging the primers in an
educational way, you can start to leverage the capital assets of the university so you can start doing more
with less. And then that changes the pro formas the developers are working with. It’s no longer a discussion
between should we add two more inches of outboard insulation, or should we add sun shades; and now you
have money to do both, or the form or the building can shift because you no longer need such a big
community amenity room because you can use the space across the street.
Hopefully what these interviews can do is point towards a framework or a strategy for ensuring the
activities and engagement and participation are a normalized part of the process; how do you think
this can be reflected in REAP?
This conversation also makes me think of a conversation that was had at one of the MBAR meetings. It
might have been related to the IBAMA Framework that Illana Judah was working on. She comes from being
a high-profile sustainability director in New York. She left that in-order to pursue research in resilience,
and she’s been working at arms-length with Wilma at BC Housing on an integrated adaptation and
mitigation framework that is very much about what questions to ask at what stage to better understand
synergies and unintended consequences.
In was in a discussion with her that this idea of community resilience or social adaptiveness — this unfair
burden that gets placed on developers to do all this systems scale recon. So there was talk around what is
the role of municipalities for building up this kind of data, the percentages of vulnerable populations,
proximity to locally grown food, additional water resources, places of refuge. How do you gather all of this?
UBC is uniquely poised to gather all of this data, to be a central hub for all of this knowledge. So you can
alleviate a lot of the cost burden that resilience and all these systems normally entail by being this kind of
library and seed-bank and mapping hub for all this information. This is both on the social resilience side
and ecological function side, further removed from the REAP tool itself, but it’s something I could imagine
working powerfully in tandem and help the business case and process for developers and designers.
What would you say are the major industry gaps right now with respect to designing for resiliency?
I’m always thinking about measuring the capacity of teams and projects within just the narrow bounds of
the project or team. But it’s influenced by so many factors beyond and before that. So akin to contractors,
things that don’t actually cost more are being penned in as costing more because they’re unfamiliar, so
there’s a risk factor or penalty assigned to that. So I think it’s similar to the knowledge of teams and there
are some fantastic and incredibly knowledgeable people in this region. The people at UBC are among the
best of the best. But knowledge, or rather, context, is evolving so rapidly. And given that UBC is an academic
context, I think there’s huge potential to build on what’s in the primers, to leverage REAP, and these
broader goals and mandates of the university to really raise the awareness and capacity of practitioners.
So I could imagine some kind of educational program, and maybe it’s in collaboration with SCARP, SALA,
the students that are coming up with the hottest GIS or parametric modelling tools with the veterans in the
industry who know how a lot of things work but don’t necessarily have the agility or access to new tools
and ways of thinking. There’s something powerful there that UBC could do, and that impact could extend
beyond what happens on campus to broader in the community. So in-terms of UBC as a leader and a living
lab, I think there’s some interesting potential there.
What is the ongoing refinement process for the MBAR primers?
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There is a need to be constantly revising these, and to think about designing the process and the meta-level
framework, to design the primers in a way that they are living and adaptive tools. I’ve been on the other
end of this; I know how painful it is to do overhauls of things. The more you can design them to be lighterweight or agile, easy to update on an ongoing basis, the better. It’s always hard as a practitioner when
you’re all the way through design development, and then all of a sudden policy changes. So what are the
ways that all of us, UBC specifically, can make those cycles more legible so people come to expect that ‘oh,
it’s September, school’s starting, so policy is going to be updated.’ That makes it so much easier for people
to be able to deal with change.
The [“Building a Better Canada”] investing in infrastructure reports written by the federal government talk
about the biggest barriers to affordable housing being pre-development capacity: design, business-case
modeling, financing, capital asset management, and then the access to data. And some of the biggest things
to overcome are the inertia and the status quo. It’s not that it’s that much harder, but it’s about changing the
mindsets. I think that’s part of what is so interesting about what UBC is doing — you’re creating a tool that
can allow you to not only measure things in certain ways, but to shift people’s mindsets. So I think that’s
powerful and exciting.
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Ashleigh Fischer
JK: What are your first impressions of the MBAR primers and how UBC is utilizing them?
AF: I’m not super familiar yet, besides what has been shared through this project. With the four primers
REAP is using, I would question as a starting point why seismic was left off of that. For instance, I’m from
the states — my company has offices in LA, New York, DC, Seattle, and Portland — and they talk a lot about
seismic prevention in California because that area has already had a lot of experience. We’ve done a lot of
work in Japan and they talk about it a lot obviously. So we get a lot of questions to our offices in the Pacific
Northwest asking why aren’t we thinking about it more. So I would encourage UBC to add that to the list of
primers to choose from as a starting point.
The other ones are quite good, and where most of our concerns would lie. The other thought is about the
structure itself. If UBC could, instead of saying 10 different strategies with one from each paper, require
more of a mix, or weigh them somehow. If UBC were to look at this list, or five primers per se, they could
determine which of those have the most weight and are the most important. Because sometimes I find with
these point systems, people will only target easy credits to get the points. And those easy credits may not be
the most essential to the project, but they’re easy to achieve. That would be my critique structurally.
What is your experience of the approach to resiliency in the industry currently?
The one that comes to mind immediately, in regards to climate, is overheating. What we’re seeing with a lot
of the passive house projects that have been developed over the last few years is that they’re now dealing
with overheating issues. We have to use future climate data, to look at the building’s future environment.
Part of the problem with current thermal and comfort modelling, is that they’re using old data, back to the
past 50 years when the world was much cooler. The way we do approach overheating preventitatively is
typically by providing shading, or greater levels of cooling. Putting in an air conditioning system when
residences in our climate would not typically do that.
Power outages and emergencies is also an interesting one. We’re working on a healthcare project in West
Vancouver, and talking about this quite a bit. With healthcare you’re required to provide emergency
generators, but on our site there’s four to five buildings. So do we need four generators for each building?
Or can we combine the buildings through a campus approach? One solution would be for the buildings to
share a central energy plan, and that plan also provides for emergency power, and multiple generators to
create redundancy. If one building goes down, and that goes to their generator, that building can use
another building’s generator. We’re thinking about a range of situations that could happen in an
emergency.
As far as air quality, it’s hardest to look at future data, but you can model different air quality levels —
interior and exterior. Fire is a bit more unpredictable. I do think it’s important to focus on especially due to
the increase of wildfires.
Other interviewees have identified seismic as the elephant in the room for the Lower Mainland
industry. Would you agree with this assessment?
That is the response from our California colleagues. People in the northern regions are not as conscious
because we haven’t seen the results of the seismic disaster. We should be looking to places like California
and Japan for case studies and what has worked and what hasn’t worked.

53

A lot of problems, and what people aren’t wanting to do, is because of expense. If they’re looking at a
university building, an old brick or masonry building, that would not be up to code currently. But people
see the building’s still standing, so why would they want to do this big multimillion dollar seismic upgrade
when it’s still there. It’s something of which we should be more conscious.
With respect to the structure of the credit, there have been multiple perspectives on whether the
credit should offer more or less discretion. What’s your feeling on this, and how would you balance
these two perspectives?
There’s two sides to it definitely. A lot of times what I see with these certifications is that if you leave it too
open-ended, it allows for people to chase the easiest strategies and credits. Rather than be super
prescriptive, UBC could go through each of these strategies and suggest strategies or weigh them
themselves for the most appropriate approaches at UBC.
If you look at each of these primer lists, there are a lot of strategies. So if you have five primers, that comes
out to approximately 70 strategies to choose from. You have a big, open-ended, mixed bag. It’s too openended for designers. It’s nice to include the dollar sign and cost implementation. But what people will do
first of all is go straight to the cheapest strategies.
Power outages and emergencies is a perfect example. “Provide natural lighting in common areas, operable
windows, corridors and stairwells.” That’s pretty easy to do, pretty cheap. But how much is that going to
help you in case of an emergency if it happens at night? So digging into it more and thinking about what
strategies are actually valuable for the project is what I would advise UBC to do. They should more
thoughtfully pick through each of these, and make it their own. Just as UBC adopted LEED credits for REAP,
UBC should do something similar for the MBAR primers. There’d be a lot more value than using these as-is,
and passing them off to the design teams.
Would you say you’re seeing forward-thinking from the industry with respect to climate stressors,
and new vulnerabilities, such as disease transmission?
From what I’ve been seeing from the organizations that write different standards, all of them across the
board have come up with pilot credits that are addressing covid and other pandemic disease-related issues.
Those organizations are typically forward thinking. I could see the rest of the industry following suit. It
could impact code requirements, how municipalities deal with it.
As far as climate change, we’ve already seen our design teams and consultants approach climate change by
looking at future data, and that was only for the purpose of thermal discomfort. That was only for the
response of hot and unhappy occupants, not even necessarily whether our occupants are in an
environment that could become dangerous because there’s not enough ventilation. I think that all these
buildings will need a full mechanical system overhaul by the end of all of this
How can UBC provide more education with respect to the primers for implementing them?
Again, I think that the list would be pretty good with the addition of the seismic primer. What I would
encourage is outlining these a bit more in the credit language. Designers who may be looking at this credit
don’t typically don’t want to dig into these things. Typically we have a REAP consultant who is well versed.
They handle everything, and they don’t always share everything with the design team. There’s not as much
of a conversation about the intricacies. So if UBC really wants people to think about these things, I think
they should outline them more in the language of the credit. Maybe one way to do that would be to state
actual strategies as examples.
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I know you want to keep things general, and not get too wordy. But most people in the industry don’t know
about MBAR yet. I am up on it because I’m a sustainability specialist. But designers are juggling things with
regard to code, planning regulations, city regulations. So the last thing they want to do is look at another set
of documents and guidelines. But if it’s already within the REAP guidelines, then they have no excuse.
Having done projects for UBC, are there improvements that can be made in-terms of UBC’s process?
A lot of the project teams do not necessarily feel that REAP is strict enough to have a lot of weight. You’re
only required to meet REAP Gold. The project I’m coming off right now for instance met REAP Platinum by
chance. We were not targeting it, but because we’re a passive house project, the energy credits had enough
weight to get us there. So it wasn’t something on our mind. We already had a goal, and that goal was enough
to satisfy REAP.
A lot of projects in the Lower Mainland hate LEED certification because it’s been so forced on everybody
over the last several decades. And that’s interesting coming from the states, because we use LEED a lot to
guide projects. If you want to be a LEED Platinum project, it takes a lot of work. We typically look at the
certification credits with the client to sort through which ones bring value to the project. The client will say
‘hey, we really want to focus on the energy component, or maybe we’re really interested in water
conversation and an integrated water strategy.’ REAP doesn’t have that weight in the sense that it’s easier
to achieve, so we’re not having to look at what credits matter.
If UBC looks at where the university’s priorities lie, that could help shape this — maybe raising the
standards as well. Maybe we raise the bar so projects need to meet BC Energy Step Code 4 by minimum.
Make the minimums stricter across the board.
Would it be worth making the Enhanced Resiliency credit a prerequisite?
Making it a prerequisite is pretty valid. Within this credit, maybe it’s a prerequisite to include 10 different
strategies. And I could guess just looking through the MBAR primers, that designers are probably doing at
least 10 things anyway. So they shouldn’t be awarded for that necessarily, they should just have to
document their work. And then, you should grant credits for doing more than the average project.
Some would say there is still a lack of consensus on the best resiliency measures. Do you agree with
this perspective?
I think that there’s some level of consensus. When you provide an order of magnitude, as with the dollar
signs in the primers, that’s how we do things. It provides enough flexibility for consensus. But industry
folks love to argue, and there’s always a case for or against something. It is tough to put a weight on the
strategies at an industry wide scale.
That being said, I think that the impact category in-terms of UBC, or Wesbrook specifically, is something
that UBC could definitely look at and discuss. Because the way that MBAR has set this up is they’ve had to
keep this really broad for a wide range of project typologies and a wide range of clients throughout the
province. But UBC is looking at a very specific set of residences. It could be narrowed down and a
consensus could be made. Structurally, for instance, would be something that’s impact. For the rest of them,
I think that they will follow the same principles. They’re all residences, same clientele, same tenant base,
more or less. So I think those things should be under consideration. And you wouldn’t need to break it up
by high-rise, mid-rise, low-rise.
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In your experience, working with UBC, are there things they could be doing by implementing
resilience infrastructure — say backup generators at the systems level — as opposed to the building
level?
Well, UBC’s current energy system needs work. The district energy system has been found to be inefficient,
we’ve had to disconnect a project from it to meet our energy requirements for passive house. Reevaluating
the energy for the projects is a good first step. But also if you’re redoing the system, how can you
incorporate campus-wide emergency power approaches? I’m not familiar with UBC’s current strategy, but
it’s probably not necessarily to the level of a healthcare campus.
The clients are also interested in your perspective on the aftermarket surprises of recently
developed buildings with resilience infrastructure, is there anything that’s emerged?
Because resiliency is a newer topic, a lot of projects are not completed yet. It’ll be interesting to keep an eye
out over the next few years. That said, we did do the Campus Energy Plant project at Stanford, and that was
a total systems overhaul. The goal there was energy efficiency and resiliency, and everything I’ve seen
about that project has gotten fantastic feedback. The university is very happy, it’s won awards and
recognitions for the enhanced performance levels. So I think that revisiting these older systems and seeing
how we can approve them across the board should be the primary goal.
Have you seen anything that’s particularly interesting with respect to using design to
foster connectiveness and wellbeing?
The examples that I have off-hand are more at a planning scale, or a neighbourhood scale. I would look into
LEED for Neighbourhood Development (ND) certification. We’ve done a couple of LEED ND projects now,
and we’ve seen that that certification has more weight than actual LEED certification because it does really
address social interactions, community engagement, and community resiliency in the sense of how a
neighbourhood is connected.
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