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ABSTRACT -

The rapid pace at which the climate is changing has forced governments globally to focus on
adaptation techniques; for their built environmenf. This paper will define aknd'exp!ain Ontario’s
current management framework over its building portfolio and identify gaps in planned adaptation
- strategies and recommend solutions to fill these gaps. This research will be informed by current
literature that details 'the most appro}:riafe and successful.approache‘s to managing a building‘
portfolio in the face of climate change. {éecommendationg will be made as to how Ontario’s public

infrastructure frameworks and strategic approaches can be modified to embody a more holistic, .

realistic and result-based approach to built form adaptation.
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1.0 Introduction

Public infrastructure is critical to Ontario’s global competitiveness and the quality of life
Ontari;ns enjoy. Wel!-fhnctioning infrastructure promotés productivity and supports the local economy
through lower business and ‘operating costs. hSince the 1980s, Ontario’s public infrastructure has been
uhder constant stress and constraint (www.fin.gov.on.ca, 2010). Underinvestment, aging infhastructure,

deferred maintenance and continual expansion of services required for Ontarians have led to a

significant gap between actual and needed infrastructure. The result has produced widespread

_infrastructure failures and an ongoing battle against infrastructure backlogs {(www fin.gov.on.ca, 20:.1\0)~

Climate change issues are continually being seen at the top of government agendas and will
shape the way in which govemment!s operate and manage infrastructure in the years to come. Climate
can be defined as the average temperature, precipitation and wind over a specific period of time
(Bizikova et al., 2008). Statistically significant changes in this average state of climate over an extended
length of\'timAe is referred to as climate change (Bi;ikova et‘ al., 2008). These changes can be attributed
to natural or human induced changes in the ;:omposition of the atmo;phere or changes in lgnd’ use
(Bizikova et al,, 2008). There have be;en two primary responses to climate change: mitigation ahfi
adaptation. In the climate change context, mitigation is defined as “implementing pglicies to reduégi'
gree‘hhousq gas emissiqhs..." {Olmos, 2001, p.s) and hdaptatiqn refers to “’[ah] adjustment in natural or
human sysienis in response 'tq,at':tual or expécted clima'tic sﬁmuli or their effects, w\hich moderates
hafm or ekploits benéﬁcial ophortﬁnities” (Olmos, ééo:t, p.3). The Ontario gbvemrhént has récognized
that both mmgatlon and adaptatlon are necessary compcnents of an overall cllmate change strateg\,dr for

the provmce Mlt:gatlon, in the context of bualdmgs mcludes the reduct:on of e(ectnc:ty use and

greenhouse gas (GHG) emwsnons from current operat:ons (whnch mherently will reduce or slow the rate

»
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in which climate changes) while adaptation refers to implementing policies and making capital

investments that will prepare and protect Ontario’s building infrastructure against changing climetes.

In summer 2008, a government portfolio restructuring exercise saw two ministries, Mini;try of
Energy and Ministry of Public Infrastructure and Renewal, merge together to form the Ministry of
Energy and lnfrestructure {ME1). ‘The formetion of this new ‘super-ministry’ signaled the government’s
intent to push greening initiatives across the province further, both internal to government and
externally to the puplic. According to the Ministry of Energy and mfrastructore “combining the
resources and strategic objectives of the two ministries brings added strength and focus as the province
works to achieve its vision of a new green economy” (www.mei.gov.on.ca, 2009). Thie new ‘green’
direction includes a focus on the issues of climate change and the potential impacts they pose on
Ontario’s infrastructure, Furthermore, mitigation strategies must be realized in order to properly
manage and provide stewardship over the governments building portfolio to oecelerate and reverse
climate change impacts. in order to reduce greenhouse gas emissions—, produce more efﬁcie\nt
buildings and ensure a cleaner electricity grid“for ’the province, merging these two ‘ministries made
perfect sense. Ontario government b&ildings are a key source of the total amount of greenhouse gases
acéounting ;’or approximately 75% of ‘the Ontario government’e entire carbon footprint

(wwwlon{ariorealty.ca, 2010). Merging these ministries would allow for a focused oversight and

increased connectedness between energy consumption and the infrastructure government manages.

B i

A key agency for MEI in managing the government’s portfolio is the Ontario Realty Corporation

%

(ORC). The ORC provides real estate semces to the Ontano government mcludmg strateg;c portfoho

- ‘ - :,

management asset management property and land management and caputal pro;ect oversight
,l B . : B

{www.ontariorealty.ca, 2010). ln addltlon the ORC supports the government’s greening agenda by

managing the portfolio in an environmentaily responsible way, whether it be energy conservation



initiatives or supporting the principles of the provincial Growth Plan. The ORC is, in most basic terms,
the agency responsible for managing the province’s diverse asset portfolio on a day-to-day basis and is

responsible for delivering on sustainability and Growth Plan performance measures.

Recently, reports from the Environmental Commissioner of Ontario (ECO) vand the Province of
Ontarno s Expert Panel on Chmate ChangeiAdaptanon recommend how the Ontario government can
incorporate resilient building practices into planning for criticai infrastructure. In 2009, the ECO
released hts annual report ent;tled ‘Building Res:hence which focuses on many aspects of soune!
plahning practices within the Ontario Governrhent and recommends changes for the future. In the same
‘Qear, The Exnert Panel on Climate Change 'Adapta‘tion preparen and submitted a comprehensive report
entitled ‘Adapting to Cllmate Change'm Ontano Towards the Design and lmp!ementat:on of a Strategy
and Actlon- Pfan to the Minister of the Env:ronment detailmg 59 recommendations for the Ontano
government by whnch to further adapt tn changmg c[;mates in the provmce. "Many of the
recommendatzons were dlrected at MEI due to the fat:t that MEl is responsnble for managmg the

building portfolio in Ontario. These two documents, along with future annual reports, will form the

foundation for change for Ontario in moving toward a sustainable built environment.

»
'

y .The Ontario gevernment manages a wide range of buildings and structures across the province
ahd~ has a mandate to proviﬁde safe and convenient services to the pu/b!ic through t:hese assets. 'The_
government’s portfolio is aging rapidly and in"a 2006 study, the Residential and Civil Construction
Allience of Ontario estimated the cost to rehabi!itate the province’s public infrastructure to a ‘state of
good repairf would be $19 billion (www.fin.gov.on.ca,3,2(‘)09). Maintaining assets to a ‘state of good
repair’ means making necessary investments to infrastructure that ensure the physical asset is

functioning as designed within their ‘useful life’ and that physical assets are sustained though regular

“maintenance 'end.replacements schedules to minimize building failures (Washington Debartment of



Transportation, 2008). The ‘useful life’ of buildings is usually determined to beappr(oximately 40 years
and deferring maintenance {(or not performiﬁg repairs at all) leads to much higher rates of deteriqrgtion
and repair bills that can equal the cost of the original asset (www.pppcouncil.ca, 2010). As thése
facilities undergo capital repairs, there is a need to incorporate adaptive design practices so that these
facilities emié less greénhouse gases and are able to respond to rapidly changing environménts.
Currently, the Ontario government managés its assets through a systematic approach called the

Results Based }’lan (RbP)‘or Capital l;la;\ (www.ﬁn.gov.dﬁ.ca, 2009)‘.‘" ;rhe\ Capital Plan is an ar;n;xai cycle
v(rhereby all ministrie; in government prepare business casés and provide justiﬁcatit;n for the approval
of capital dollars to renew, refurbish or replace building a;sets (www.ﬁ::n.gov..on.ca, 2009). Onc'eﬂah
plans are submitted, tﬁe Minist\ry of Energy and Infrastructure (Mé%) wili make recommendations to
Treasury Board as to which new and ongoing capital projects and rén‘ovations should be approved.
Recommendations made‘ by MEl are informed by‘tr\xe Asset Management Framew;ark (AMF). Tr;ere are
two main drivers of the AMF that come together to fo(m a comprehens;ve rr'uénagkement approachto =
maintain public assets. The first driver of the AMP is méintainingvexisting assets in a ‘state of go;)d
repair (www.ﬁn,gov.an‘ca,”zoog). This method‘ology helps to inform investment and upgrades to
current buildings in order to keep up with deterioraiion a;nd replacement schedules. Iﬁfrastructme T
dollars are estimated through this» plan by calculating life-cycle costing of building elements and
deterioration over the next ten years. The second driver of the AMP is the long term planning of
government facilities. This can be considered a long-range planning process to rationalize government
space and consider new or adaptive reuse facilities to house growing program needs. These two drivers
combined actively manage the current and f.uture needs of public assets across Ontario by allocating
funds to facilities that have outstanding deferred maintenance and are considered to be core assets for -

the province,



The Premier of Ontario has realized that attention must be paid to what potential effects
| changing ;:limates may have on Ontario’s already agi;wg infrastructure, ;‘Climate change is the defining
‘ issue of our generation - ;ve've come a long way, but we have more to do, t;)gether by helping Ontarians
fight cli‘mate change at home, we're moving forward, together, ;cowards a future that is greener and
mo:le innovative with a better quality of. life and a stronger économy for all Ontarians”
(www.premier.gov.on.ca, 2010). Furthermore, it has been identified that the Ontario government mgst
do more to incorporate sustainable and resilieni building planning aﬁd design into capital repairs, new
construction projects, and Iong;term po}tfélio planning (www.ﬁn'.gov.on.ca,l 2009). Bosher et al., 2007 ‘
state that “Designing, cons;tructing and operating resilient built assets demands an in-depth inteérated ‘
understanding of how to avoid and mitigate the effects of emergencie§ and disasters in orde.r to secure
-a resilient and sustainable future for the built environment. Resilience should be systematically built
into Fhe planﬁing and'desighn processes rather than ac}de;i oﬁ a::; an aftertl}ought" (Bosher et al., 2007, p. |
248). - s i o o
Thi%_paper will explore current frameworks and ‘ljnevthodo!ogies ini the Ontario Public Service
(OPs) wﬁen managing the prévince’s diverse building portfolio and how these fundaméntal processes
can be manéged to incorporate capital planning practiées that promqte an adaptive built environment
and contributes to mitigating the impacts of climate change. The majn question to be answered is: hou(
can ;ur(ent building maintenance and building; prar;ticgs within the OPS incorporate sustainable and
resilient methodologies? Ex;)k_;ring thehapswer to this questionA will shine a light on other important
questions including what are the cﬁrrent pitfalls in incorporating thesg prgctices into the OPS and how

much effort is needed to effectively incorporate adaptive planning into current capital planning

frameworks?

4

In order to explore the answers to these questions, academic articles on the topic will be

- "analyzed to extract current literature on vulnerability, resiliency and sustainability as it relates to the



built env.irenment. This research will be coupled \;vith reports and action plans prepat;ed for government
to focus this research in Ontario. Current préctices adopted by the Ontario government \;vill al§o be
explored to gain an understanding of present frameworks and methédologies that govern the way in
which public infrastructure is managed. lfhis method will allow for both a global and local review in
identifying tl";e most practical and efficient methodologies for planning and maintaining bgilt
environments for future generations in. Ontario. As these methods are gxplored and documented,
modern thinking pertaining to planned adaptation will be measured against the current framework
informing action in Ontario. Comparisons will be made bétween the adaptive capabilities of Ontario’s
current system of managing the built portfolio against what research from literature reveals. Gaps in
Ontairio's current proéesses will be identified and recommendations to inforrr; the Province’s

management of buildings, going forward, will be provided.

Increased deferred maintenance, an aging infrastructure and shifts in climate are only a few

major factors creating a perfect ‘storm’ in Ontario that will ir\evitably lead the Ontario government to

making difficult decisions about infrastructuré ih"yéa'rs to come. The sooner adaptation practices are
built into the DNA of capital planning processes and optimization of curre}\t assets, the sooner Ontario’s
built environment will be able to respohd to t‘he changing program and climate needs of the future.
Witf\ :shrinking budgets and cost recovery progréms in place, the government v;:Il need to focus on
building materials and overall design that combat changing climate, operating’buildings more efficiently

to save energy and optimizing space for program delivery across the province. = =~

S
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2.0 Climate Change Vu!nerabllrty and Adaptation: Understanding Connectrons
with Built Form '

The concepts of vulnerability and adapt;ation have‘become increasingly r‘nore‘imp’ortan‘t to
government organizations and the public at large over the past decade as climate change impacts have
become‘ more prominent and consistent.l Olmos (2001) sates that the mtergo\/ernmental Panel on’
Climate Change (IPCC) defines vulnerability as “the extent to which climate change may damage or harm
a system” and that vulnerability “depends.not only on a system’s sensitivity, but also on its abiiity to
adapt to new climatic conditions” {Olmos, 2(501, p. 6). Furthermore, the chair of the IPCC has deﬁneﬂd

vulnerability as:
. The extent to which a natural or social system is susceptible to sustaining damage from
_climate change, and is a function of the magnitude of climate change, the sensitivity of the

system to changes in climate. Hence, a highly vulnerable system'.is one that is highly
. .

_sensitive to modest changes in climate and one for which the ability to adapt is se‘verely

constrained {Olmos, 2001, p.7).

A cornmon theme in academic literature relating to vulnerabilit;and‘climate change impacts is
the notion that there are differences between countries, region; and sectors in their ab‘ility to respond
to vulnerabilities to crimate change. This is due to the fact that changes in temperatures and natural
disasters will be distributed unevenly across the world which will crgate a different retnf climate change
impacts for different geographic locations. Therefore, it is important, as a first step, for regional and
provincial governmenrs to understand Incal climate r:hange patterns in order to determine their level of

vulnerability.

Adaptation refers to both the process of adapting and to the conditions under which adaptation
is takmg piace The term has specuf" C deF mtlons dependmg on context and drscnplme From an

ecologrcal perspective, adaptatlon can be referred to as “changes by which an organism or species

™
H

becomes fitted to its environment” (Smlt and Pilifosova, 2001, p. 880) where the social sciences may

7
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define adaptation as “adjustments by individuals and the collective behaviour' pf §ocioecohomic
syste;ns” {Smit and Pilifosova, 2001, p.880). For the purposes of this report and looking through the
lens of adaptation for the built environment, a comb'ination of both definitions above will be used where
‘organisms or species’ is replaced by thev built environment being fitted to its environment and the
adjustments of individuals, within the built environmént, have a direct impact on how those assets

contribute to climate change.

The term adabtation is usually found coupled with vulnerability. This is due to the fact that ~these
terms have a causal relationship in that if an organization is to measure their vulnerability to climate

change, the next logical step would be to determine how to adapt in order to become less vulnerable. -

N

There are many definitions of adaptation found in climate change literature. For the purpose of this
research, adaptation will be viewed as “the degree to which adjustments are possible in practices,

processes or structures of systems to projected or actual changes of climate. Adaptation can be

-

spontaneous or planned, and can be carried out in response to or in anticipation of change in

conditions” {Watson et al.,, 1996, p.40). The Expert Panel on Climate Change adaptation in Ontario

-

makes a distinction between three different types of adaptation:

micipatory Adaptation - Adaptation that takes place before impacts of cli;nate_change are -

. observed. Also referred to as proactive adaptation.

-

Autonomous Adaptation Ada ptation that does not constitute a conscsous response to climate --

‘ sttmuh but IS tnggered by ecologlcal changes ln naturai systems and by markets or welfare




in order to‘ explore how Ontario can be more indu\sive when dealing with adaptai:ion for the

' built environment, processes and practices related to Planned Adaptation will be examined. -
Spontaneous adaptatior; has been tﬁe most prevalent type of adaptation being practiced around the
globe and has been recorded in the literature as the only real type of adaptation being practiced in the
devevloped world, mainly due tohthe.fact that spontaneous adaptation is in response to rec'ent climate
events or disasters. The IPCC states that adaptation “has the potential to reduce adverse i}npacts of
climate ct;xénéegmd to enhance beneficial ir;\pa&s, but will incur costs and will not prevent all damages”
(Olmos, 2001, p.9). The IPCC also argues.tyhat human and natural systems cén, to some extent, adapt

autonomously and planned adaptation can supplement this process.

Vulnerability and adaptation are two %undamen@al concepts when determining how to manage a
buiit form that is able to resApond to changing climates. There aire however, varying degrees and
multiple approached when determining appropriate courses of action. The next section of this report
will explain‘why the adoption of planned adaptation principles are the most promising in managing a

2

built environment in the face of climate change.
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3.0 Should Planned Adaptation be a Priority for the Province of Ontario?

The Ontario government currently manages the state of its bt;ildings portfolio in somewhat of a
piecemeal fashion where funds are dispersed year over year with minimal regard to lqng term
strategies. The ORC maintains a 10 year capital infrastructure plan that is simply used to calculate
funding needed and qetgrmine ca;;ital repéirs (including rebla‘cement schedules) for the government’s
core ?sset portfolio. However, new construction projects app;oved by govemment are rarely Iinkse\d_t'q
this capital plan, as mini.stries are able to requegt funding for new construction projects based 0;1
‘speciﬂc\ ministry neé&s of stakeholder ‘wants’. At its very foundation, Ontario is only poised to be
actively enga‘g.ed in autonomous adaptation practices by respondiﬁg to climate évents as they happeq.

The province must turn its attention to strategies and frameworks that foster an understanding of the

benefits of planned aﬂdaptatjon and the long-term benefits of having such a plan in place.

Adaptation can be viewed.as either reactive ‘or proactive under tvgo.circumstancesj One
instance: re‘l%es on the ‘stimulus’ for adaptation, that is whether an action is in response to observed
climate change impacts over time or is an acti\’/ityv that is in anticipation of thé effects of future ciimate
change (Burté;ri et. al,, 2606). . Burton et al. (2006) agree that in this scenario, “adaptation historically
‘h‘as“been largely if not entirely _feactivé" (Burton et. al., 2006, p.26). Human caused climate changg:'
presents unique Ehallenges to adapting to climate éhange forecasts that have not yet been eiperienced
by méhy societies érouﬁd the world. On the other hand, reactive adaptation éan >be informed by direct
' expe;ienc; and resources ca;n be targéted to knos;vnﬂarid exbérienﬁed ri§i<s (Burton iat. al., 2006). _ "I;hé
problem i:herefore lies in addressing future risks, making it 'rlwarderV to deternﬁinel ;&hat;hanges migﬁt

£ -

happen, appropriate levels of investment, what exactly needs to be measured, and at what scale,

The second instance of adaptation can be said to be reactive or proactive in ‘form’. Burton etal.

(2006) stz;te that this “distinction concerns not motivation — whether the climate impact is observed or

11 P . -



anticipated- but rather the nature of society’s response” (Burton et. al.,” 2006, 5.16). A proactive
response in this scenario would aim to reduce exposure to future climate risks (avoiding deveiopmept in
flood plains) while a reactive approach would only alleviate i'mpacts once they have occumrred (providing
assistance to flood victims). If reconstruction were to occur in a flood-stricken area, related to the
example above, this could be referred té as ‘maladaptation’- when a reactive response to climate events
increases exposure to k;wown climate risks (Burton et. al., 2006). Similarly, ;iroactive form adaptation

usually requires a greater initial investment (to mitigate future risks) but is more effective at reducing

future costs.

As both a process and condition, adaptation can be regarded as a relative term in that it involves

an alteration in something (the system of interests, activities, sectors, regions) to something (the

Figure 1- Adaptation to Climate Change

climate-related stress or stimulus) (Smit and

e —

Pilifosova, 2001). Figure 1 describes the interaction

r
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- ' N
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A , . H
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critical infrastructure, development of early warning systems or protection mechanisms for crops, to
name a few. Some drawbacks to why these adaptation practices have not yet been as widespread as

one would like will be discussed in another section of this report.

Recent literature suggests that many regions have the human capacity to adapt to long-term
average climate change canditions, but they have been less successful in adapting to extreme weather

events and year over year chmatlc varlatmns {Smxt and Pilifosova, 2001). Therefore, although human

settlemen;s and mfrastructure have, for the most part, been able to respond to vastly different climate
zones around the globe, these settlements are highly susceptible to deviations from normal weather
patterns, especially severe wéather events. Asa resn{x.lt, .the adoption of current adaptation techniques
are ”desigr;ed’to addre’ss changed mean conditions may or may not be helpful in é:oping with the

variability that is inherent in climate change” (Smit and Pilifasova, 2001, p.882). Figure 2 demonstrates

how planned adaptation to impacts and vulnerabilities fit into the appropriate response to climate

[

Figure 2- Planned Adaptation Impacts
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change frameworks. While efforts to reduce greenhouse gas emissions through mitigation strategieé is

.

necessary, global teMperatures are expected to increase and other environmental changes which

-~

include severe weather events should be expected. Therefore, the development and implementation of

planned adaptation strategies to deal with these future risks can be regarded as a necessary addition to

current mitigation practices {(Smit and Pilifosova, 2001).

Figure 3 details numerous reasons as to

why planned adaptation is currently necessary.

Government adaptation initiatives and programs

should be regarded as a éompliment, not a

substitute, to GHG reduction emission targets -

and as a necessary factor in managing the

‘impacts climate change may and will have on

the built environment (Burton, 1996). Although

planned adaptation is mostly viewed as a

process by which results will only be‘réalizéd

Figure 3- Reasons for Planned Ada_ptation

8

2)

3)

1)

5)

6)

Climate change canmnot be totally avoided.

Anticipatory and precautionary adaptation is more
effective and less costly than forced, last-minute,
emergency adaptation or retrofitting. -

Climate change may be more rapid and more pronounced
than current estimates suggest. Unexpected events are
possible,

Tinmediate benefits can be gained from better adaptation
to climate variability and extreme annospheric events.

Immediate benefits also can be gained by removmg
maladaptive policies and practices.. . :

Climate change brings oppomuntxes as well as threats.

. Future benefits can result from climate change.

Source: Smit and Pilifosova, 2001

over the long-term, it has been seen that adaptation can yield benefits in the short term regardless of

‘the uncertain nature of climate change (Alj, 1999).

N
i~

There are many reasons evident in: current literature as to‘wh\',r })Ianned adaptation is a

necessary compliment to current autonomous adaptation. Leary (1999) states that we cannot rely

solely or heawly on autonomous adjustments of prwate agents to protect pubhc goods and should

examine pub!ic policy responses to,do s0” (Leary, 1999, p.32). Therefore, planned adaptation as it

relates to infrastructure is aimed at reducing current vulnerabilities and diminishing future risks to core

Sne

14
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assets as opposed to reactive responses to unexpected weather events. Smit and Pilifosova {2001} echo '

¢ :

these same feelings by stating:

Planned anticipatory adéptation has the potential to reduce vulnerability and realize
opportunities associated with climate change, regardless of autonomous adaptation.
Implementation of adaptation pdlicies, programs, and measures usually will have
immediate benefits, as well as future benefits. ﬁ.«daptation measures are likely to be
fmplemented only i they are consistent with or integrated with decisions or programs that
address non-climatic stresses. The costs of adaptation often are marginal to other

management or development costs {Smit and Pilifosova, 2001, p.890}.

Although planned adaptation has been identified by many as a positive step in the right

direction for protecting core assets and minimizing costs for recovery, it is sometimes difficult for

. governments to organize themselves in a way that maximizes their resources for future events. Klein

and Tol {1997} identify five generic objectives of adaptation by which strategies should be measured

against; -

. 1) Increasing robustness of infrastructure designs and Iong—term investments — for
example, by extending the thresholds of temperature or precnpltatmn that a system
can withstand without faxlure. ’ )

2) " Increasing the flexibility of vulnerable managed systems — for exarhple, by allowing
mid-term adjustments and reducing economic lifetimes (including depreciation).
3) . Enhancing the adaptability of vulnerable natural systems- for example, by reducing
_non-climatic stresses and removing barriers to migration (eco-corridors).
4 | f{eversing trends_ that increase vulnerability (maladaptation) ~ for example, by

: mtroducmg appropnate setbacks for development in vulnerable areas such as

T

ﬂood plains and coastal zones
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5) improving societal awarenessz and preparedness — for example, by informing the
public of risks and possible consequences of climate change and establishing earl\?—

warning systems, . ' ' -

Adaptation occurs in what is called the system of interest (‘who or what édapts’ in Figure 1).

Smit andyPilifosova (2001} explain that in an unmanaéed natural system, adapiation takes place only

through autonomous and rea;tive actions and is Fiqure 4- Tvpes of Adaptation to Climate Change

the mean by which natural systems and species © Anticipatory - Reactive
) ) a . » Changes in length of
respond to their changing natural environments. growing season
. .1 » Changes in ecosystem -
. : . composition
On the other hand, human system adaptation can- ¢ Wetland migration
) \ ' * Purchase of insurance *+ Changes in farm practices
be motivated by public or private interest, Private * gi‘l’g‘m“"” ofhouscon | p(";l:";‘l‘;?u‘jl;n msurance
: ’ » Redesign of oil-rigs * Purchase of air-conditioning
decision makers can be characterized as - Early-waming systems « Compensstory payments,
: ' ' e . + New building codes, design subsidies .
PRSP S standards + Enforcement of building -
individuals, households, businesses and corporate . Incentives for relocation codes g
. . : » Beach nourishment

enterprise while public interests are served by . - .

A ) Source: Smit and Pilifosova, 2001
government entities. The roles of these two groups are distinct b_ut related. Figure 4 displays the
connectedness between these two groups and how they are related to both anticipatory and reactive
adaptation. The reason that this distinction is important is because if societies are to change and adapt
to varying climates, they must each know their role, influences and dependencies. Furthermore,

. . . ] A i i
distinguishing among the various decision makers involved in adaptation is important for progress {Smit

r B ~

t

and Pilifosova, 2001).

.-

This distinction betweén privaf;e énd publicv entities to colleptivefy w%nrk toéether in adopting .
adaptation is described by Smit and Pilifosova A(2()01) as an important part cf fhe ;:limate cHanée
discussion. The miscon;municatio}z Iiesvin the fa;t tﬁgt pr‘ivé'te‘gntiﬁés‘ cpnt?hually DI;tak to publi{é figures
and ;tructures as leaders when it comes higher leQél issues such as climate a;daptation, whi!e‘

governments look to private stakeholders as integial and active participants in achieving public policy
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objectives. The int;arplay between these two parties must be clearly communicated and understood. |
Fu:thermore, the types éf adaptation, as seen in Figure 1, are largely dependent on the ‘actors’ carrying
out the activity. Planned adaptation is ofte'n characterized as the result of a “deliberate policy d.e'cision
on the part of a public agency, based on an éwareness that conditions are about to change or have
changed and that action is 'requir‘ed to mipimize losses or benefit from opportunities” {Smit and
Pilifosova, 2001, p.892).  Conversely, autonbmous adaptations are characterized as ';initiatives by
. -
private actors rather than by governments, usually triggered by market or welfare changes induced by\
actual or anticipa.ted ciiméte change” (Srhit and Pilifosova, 2001, p.892). Smith et al. {1996) echo th%s
statement by expléining that autonomous adaptations occur naturally without pubiic intervention
where'as planned adabtatioﬁ are pre co_riceived plans that are deliberately put in place to anticipate

future change. Therefore, the difference between autonomous and planned adaptation practices can

be attributed to either public or private units.

It is evident through this diséussion that Ontario must rely more heavily on planned adaptation
practices rather than autonomous ones. Planned adaptation strategies will allow for the appropriate
planning and dedication of funds for Ontario buildings in a manner that not only adapts to future

climate change, but also maintains current maintenance and replacement schedules. Planned.

" adaptatioh strategies will also be beneficial to the province as they will save money on operational costs

-

f;),éovel;nmen!: {as mitigation projecfs are implemented} and will save money for recavéry costs ff
extreme weather events.occur (buiidings will be morevreadily preparea for catastrophic weather event;
rather than béing severely damaged and mayfrequire signiﬁca‘nt‘investment to repair or replace).
: Altl%o'ugh (;I;nned adaptétion is f!early moré ;'esponsive tﬁan autonomous respbnses, it will be difficult
' to .implement an‘d sustain. All government entities, including all ministries and agencies, must show

leadership in impiementing'framewor_ks and strategies that are accountable to a strategic process.

Policies must support ongoing efforts to continually scrutinize public funds dedicated to infrastructure
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and must continually evolve as new information becomes available regarding changing climates. Thatis,

flexibility and the capacity to adapt must be a foundational element in climate change efforts. ;

'y



4.0 Impediments to Current Adaptation Practices

Although' climate change and adaptation techniqugs haye been a part of policy and decision
making for ;che better part of the last decade, it seems as though the formulé for success still eludes the
most comprehensive minds and frameworks; It is evident that many attempts by government, some
successful énd others failures, have been developed and deployed to combat deteriorating eff«_ects of
climate change. As it stands; current Ontario infragtructure pIar’ming practices such as capital pla;ming

: 2
i frameworks and the setting of eﬁergy reduction targets are not robust enough to adapt to rapidl;

changing environments. Furthermore, the Ontario government is missing critical partnerships between

federal and municipal counterparts and academic or public sector experts (www.ipac.ca, 2010).

Many critics, as identified below, of current public policies to combat this modern dilemma have
voiced harsh but poignant words for our ;;olitical leaders and decision makers. Bosher et al. (2007) stafe
‘Ehat the solution to a sustainable built environment lies in.the power of ‘multidisciplinary integratioﬁ’ as
the ‘holy grgii' ‘necessary to maximize the knowledge and sidlls required to achieve an appropriate
solution. ‘The first, most obvious, stumbling block to this integration lies in the n’atural en\sironmenttof
compétiﬁg priorities at all levels of government, ¢"people involved with thg fiscal elements of local [or
provincial] authority administration may be reluctant to invest more than they feet necessary in
rﬁifigating the effects of extreme evenis that may never occur, especially if government funding for
emergency planning is ‘ring fer;ced'f’ (Bo§her et al., 2007, p‘.stc)). "l'l'wiswstatement rings true to all who
baye ever participated i;n a capital( p!anning process wt}_ereby the standard‘ tagline for handing out

funding is providing the maximum amount of service from a limited amount of resources.

That being said, how do decision makers allocate appropriate amounts of funding for events

that are yet to happen? How do you put a price tag on capital improvements that will not realize their

payl;ack for many years to come? This is the dilemma that challenges many around the globe who are
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faced with predicting how severe, or minimal, climate change effects will have on their criticél
infrastructures that power their society. There are however, societal benefits that must be taken i'n/t.o
consideration when planning for the future built environment.  The U.S. Environmental Protection
Agency outlines thét enhancing occupant {and worker).comfort and health, heightening aeStheti; quality
of &inten"ior and exterior'building‘ structures, minimizing strain on localj serviciﬁg infrastru.ctures and
Em;;i’ovement of ovérall quality of life for citizens are all faﬁtors that shquld be considered when
determining future investments (www.epa.gov, 2010). Although it is easy -to look at financial hard lines
to determine the co§f~beneﬁt of proceeding with certain projects, governments must also consider the
social benefits of "build‘ing green;, even when the'ﬁnancial‘investmenz is not completely justified.
Furthermore, decision makers are held to a higher standard for the decisions they make in predicting
future outcomes, }'a;her than present .issues. This mentality is reflected in the current ‘state of good
.repair’ methodology whereby funds are a!locaféd to the ‘here and now’ ireéairs that are neces%ary éor
current infrastructure, rather than investing in materials and hardening sys.te;ﬁs for future weather
impacts that may either never happen, or may not have the detrimental effects as‘ initially expectec{.
Therefore, it is safer and more justifiable for current governments to invest their ‘limited resources’ to
the issues they can feel and touch, so to speak, in order to justify current spending levels and to report

on prégre\ss to the public rather than sinking funds into projects that may have the potential to return

little payback.

l}lejandro Camacho (2009) exbia}ns thfs ;;henomenon as‘ ‘a diffefen'; order of uncer£ainty’.
Althéugh the best a‘vailavble'data tti‘urrentiy available indicates progressively worsenin.g conditions or{
natural systems and fhe built ehvifonment,' ih; primaf‘y Vchallenge‘ that presents itself for natural
resource goyel;nance is “the extraordinary uncertainty surrounding the precise manifes.tation of these

impacts” (Camacho, 2009, p.13). For decision makers, environmental and climate change problems are

riddled with limited information and some consider this uncertainty as a_fundamental element of

o - ~
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modern environmental risk (Camacho, 2009). This limit to information poses problems as “government
_ regulators have long been\tasked with addressing problems for which information as to the generation,
transmission, impact,” and probable occurrence of hazards is limited. As with other environmental
problems, there is imperfect informat;on about many existing effects of climate change simély because

they have yet to be studied” (Camacho, 2009, p.16).

- There has been ongoing emerging academic literature on governance requirements for

adaptation that suggest there is a clear and defined role for public policy to play in adapting to climate

i

change. These roles of governance, at the very core, should aim to reduce vulnerabilities of the most -
critical infrastructures by “providing information on risks for private and public investments and -

decision-méking, and protecting so-called public goods...” {Adger et al., 2006, p.12). The academic

.

literature available to public policy makers is somewhat mired by everyday realities that these decision-

makers must face. There are many, as expected, limits to public policy action that make adaptation

LR,

ineffective. At;iger, Agrawala and Mirza (2006} describe these impedirﬁents in their fourth assessr;len{ '
;'eport to fhe I.PCC entitled ‘Assessment of Adaptation Practiceé, Options; éonstraints and Capa;:iéy." Six
. limits identified jnciude physical limits, technolog[cal limits, financial 1ihits, informational limits, social
“ l@mits aﬁd institution;zl limits (Adger et al.,‘éOOG). .This body of work deﬁnesv these limits as “the

conditions or factors that render adaptation ineffective as a response to climate change” (Adger et al,,
2006, p.14). ’

‘ fhese limits as they relate to governance and adapting the built environment can be more
nafréwly focused on technology and institutional limits. Technological solutions to adaptation can serve

asa reallstsc way in movnng forward with chmate change mnt:gat;on measures as new technologues can

= ¢

be developed and tested to allow structures and bu:ldmgs to consume less energy and combat chmate

: *: 1 o -

dssasters {building hardenmg measures) l' here are, however, hmltatlons to technology asan ada ptatlon

~ . ,
ML H L
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response to climate change (Adger et al., 2006). Although some aspects of adaptation may be possible

thrdugh technology, they may not always be economically feasible or cuiturally desirable (Adger et al.,
2006). In Ontario, for instance, the Green Energy Act, 2009 has encouraged the use of renewable
technologies and the government is willing to provide subsidies and grants to agencies and vendors who
use them (www.ﬁei.gox;.on.ca, 2010). Furthermore, the government encourages vendors of these
innovative products to step forward and demonstrate their édaptive and mitigation abilities when
abpiied to governmént buiidings. The issue, however, is that the government must determine which
technologies are proven and suitable for varying types of assets, tying up substantial dollars and time

before actual implementation. A second issue arising from this is that the government cannot fund all

technologies nor can it fund technologies that require substantial investment. For example, if the
Ontario government were to select a certain type of solar panel to install on the rooftops of all

government buildings to curb electricity consumption, financial constraints would hinder the

®»

government’s ability to install enough panels to make a difference in electricity consumption. Although

-~

some technologies are proven and can be applied with minimal costs, their benefit to the overali climate

change strategy is minimal. Technology is also unlikely to be equally transferrable to all sectors

(different types of building assets in Ontario’s case) and jurisdictions. Using the same solar panel

example, Ontario may look to California as the leader in solar panel use and policy development. The

issue, however, is that solar panels derform differently in the hot California sun (higher heat intensity

and longer sun exposures) than in Ontario. Therefore, Ontario must consider all factors when selecting

emerging technb!cgies, as the mitigation benefits in other jurisdictions are not always transferrable to

¢

Ontario. L _ C ) ' B ; -

- Institutional and political limits are described as the bodies of government that are “needed to

facilitate, implement, and sustain adaptations to climate change policy” (Adger et al., 2006, p:42).
_Literature suggests that that institutional barriers to adaptatibn lie in the improper fit or location of

£
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climate change policymaking within government ministries (Adger et al., 2006). In Ontario, it may t;e
somewhat confusing io understand what ministry is responsible for wha;: activity and what policies ea;;h
of these ministries are responsible for managing. For example, The Ministry of Energy and
Infrastructure is tasked with managing the province’s building portfolio, while the Ministry of
Transportation is responsible for the'governmer;t‘s automotive fleet and the Ministry of Environment is
responsible for water conservation pqlicies. -'Furthermore, there are several divisions and agencies that
.
are present in each of these ministries with divided mandates and deliverables. The Ontario\
go;fvgrnment has realized that in order to combat ~climate change in a coordinated fashion, oversightﬂ‘
mu‘st be given to a centralized body to oversee all government operations. In September 2008, The
Ontario Public Service (OPS) Green Office was created to help‘government focus on further reducing its
environmental footprint and adapt to changing climates by maintaining oversight for internal

government operations (www. doingbusiness.mgs.gov.on.ca, 2010). The OPS Green Office is

responsible for:

1) ensuringﬁan integrated approach to reducing the impact on government operations on’ .
- . the environment; |
- 2) permanently embedding environn;entql sustainability and re;pon\sibility in the business
practices and day-to-day culture of the OPS; and ' .
e 3) " creating the foimdatiéri for continuous iinprovémeni‘i’n er'}vironmental Stewardship

.. {www. doingbusiness.mgs.gov.on.ca, 2010). S
Alihough the OPS Green ‘(')fﬁ‘;e has only been: formed for slightly over one year, the intent by
gdvér'nmeht to formuléte a strategic approai:h to adaptive'prarctices and have a quy: of public syervan‘ts
that monitor the interczzoﬁneétedness‘bf public policy and its ultimate intendeq effecislbr‘i climate change

o

is a step in the right direction.
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Camacho (2009) identifies two fundamental feature§ of climate change that are‘d\ifferent from
more conventional- environmental policy making strategies. )The first can be attributed to) th‘e
anticipated level of disruption. Every ecosystem experiences periodic disturbances that temporarily
altér their intended function, but these eéosystems naturaily recover from these disturbanges {flood,
fire, etc.) due to their ;'esilie_nt,and dynamic chara{teristics. Current climat‘e change predictions,
however, afe predicting that chénges in weather patterljs will be so severe that it will compromise the
fundamental resilient ébility and existence of many ecosystems (Camacho, 2009)." Secondly, these
anticipated effects are'expected to occur at a spee'd many times faster than any 'ecosystem‘ar human
system has ever faced. ;.The unprecedented speed at which these changes will occur make it difficult,\ if
not impossible, to extrapolate from current environméntal knowledge and experience {Camacho, 2009).

These two factors contribute significantly to the exceptional uncertainly for natural resource governance

when trying to collaborate efforts toward climate change adaptation.

Over time, scientist predictions have been Teiatively acceptable in predicting macro-trends in
cli.mate variables such as temperature and air patterns (Camacho, 2009). Mo;iern )mode\ls are even
more sophisticated in predicting climate change trends than previous on'es. However, even t'he. mosf
modefn iéchno!ogy and recent models to predict the most straigﬁtforward variables. {i.e. shrfaﬁe
temperature and séa levels) are already proving vto‘ be f}airixj inaccgfaté. This inaccuracy is rooted in the
mufti\}ariate r;ature of changing climates, Exact outcomes or impacts is, for the most part, unkno_wn as
some fagtors may be dependgpt and ‘nonlinear whilé other factors,or]ly arise after changes in climatg

occur (Camacho, 2009). Therefore, variou§ features of 'climate predictions are not well undergtood by

modern ecological scientists, nor will this task get easier as technologies evolve and historical data is

available,
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- Camacho (2009} identifies two further uncertainties that climate change adaptation presents,
adding to the mounting issues for decision makers. Current efforts to adapt natural systems and the
built gnvironrpent to climate change will be influenced by mitigation activities that decrease further
climate change. This may pose problems, as mitigation activities can vary and contain their own levels
of uncertainties because —theyA will be implemgnted by various regulatory figures and these figures are
likely to change over time, thus altering' the inténded mitigation strategy (Camacho, 2009).

Co . - .
Furthermore, climate change mode|‘s have already been expléine’d as a troublesome task, but\

projections that are localized to a scale needed to provide practical resuits for adaptation decisions are

even more daunting:

Localized impacts of climate change will vary greatly depending on the adaptabil.ity of each
ecosystem and many non-climate factors. As modeling is downscaled to particular .
ecosystems, these various additional courses of uncertafnty limit the ability to make
projectioqs and small t;hanges in assumptions can lead to widely varying results. These
difficulties are made even more chéllenging because basic long-term data are lacking for
many ecosystems. As a result, local modeling is still rare and only provides limited reliable
information about the effects of climate chaﬁge on specific ecosystems‘(Camacho, 2009,

p.37). » .

;fflere are)many other impeaimengs to adaptation thai are co'ntimhxaiiy. f;iced by’decision n;akers )
while trying to integrate sustainable building mechahi;ms into public inffagtructure. Smit and Pilif;)sm;a
(2001) repqrt numeréus lessons from adaptation experiences in North America. At a high level, notonly -
has there been difficult traﬁsitions in human capacity to adapt to long-term mean climate conditions,
but there has been less success in adapting to extremes and year-over;year‘variatiqns in climate (Smit
and Pilifosova, 2001). This poses .an issue because although human s~ettlements\ have .adapted

successfully in a large variety of climate zones around the globe, those settlements are often vulnerable

0

to deviations from normal weather patterns or minimal changes to current conditions. As a.result,
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adaptation strategies designed to address a change in mean temperatures may not be helpful in dealing

with the unpredictable changes that are inherent in climate models {Smit and Pilifosova, 2001).

On a broader scale, adaptation strategies have fallen short due to the many conflicting interests
and the many decisions that need to be made to solve an unpredictable problem. There is often
numerous adaptation options available to decision and policy makers and 'frarely do people choose the
best responses- the ones among those available that wéuld most effectively reduce losses- often
because of an established preference for, or aversion to, certain options” (Rayner and Malone, 1998,
p.34). In most cases, options that are considered have limited knowledge of risk; or alternati’ves
attached to them and ado;;tion of certain courses of action can be con;tr'ained by other priorities,
limited resources, or ecor;omic and institutional mindsets {Smit and Pilifosova, 2001). There is also
much evidence that thg cost of adaptation are ‘growing an;j that there is a steep increase in costs
as;ociaf:éd with damage caused by extreme weather events and natural disasters {Smit and le'ilifosova,/ :
2001). These increased costs can be attributed to(inaeases in popglations and Enpproveménts in the
standard of living, with more disposable income being spent on imprt;vements to comfort and saf;ety.
Although adaptation strategies iake ivnto account -these factors and t;ere are attempts fo gxpand

adaptation programs, they are not necessarily effective or without substantial costs (Smit and Pilifosova,

2001). -

.

A furthér compounding problem to’ adaptatic;n strategies is that societal response to large
environmental challenges tend toward incremental and makeshift outcomes rather than fundamentally
. rooted (Smit and Pilifosova, 2001). In climate change adaptation c;ases exémined by Glantz (1998}, “Ad
hoc response;vs}ere favored‘over long-term planned responses. As a result, there hés been a tendéncy
[by éqvemment] to ’mucsdle througb’. This has not necessarily been an inapprobriaté response, but it is

probably more costly in the long-term than putting a long-term sti‘ategy together in order to cope with
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climate-related environmental change” (Smit and Pilifosova, 2001, p.48). These findings imply that
issues demanding early‘or longer-term attention often fail to receive necessary resources and the most
effective responses are not considered (Smit and Pilifosova, 2001). The awareness by decisron ma’kers
that earlier action would prove to be more advantageous is troubling, seeing as though they often weigh
options and continually land 'on courses of -action that take place dver the short-term. Furthermore,
there is little evidence that these short-tem autonomous adaptations to climate crzange will be effective
.

{Smit and Pilifosor/a, 2001).

‘ Camacho {2009) details two fundamental flaws attribu'r‘ed to the poor adaptive capacity of
existing governance: natural‘ resource governance is fragmented and climate change adaptations are for
the most part, inadequate. He states that a baseline assessment‘of the state of natural resource
governénce is essential for understanding thg range’o‘f adaptations strategies (and capacities) for -
addréssing the effects of climate change. As it currently stands, existing governance mechanism§ in the

United Stated and Canada are fragmented, poorly informed and conversely un-adaptive mak_ing them

inadequately suited to respond to our changing climate (Camacho, 2009).

Althpugh Canaciian environmerrtal laws ;an‘d climate chan’ge regr.rlar;ions have matured over the
past ’févr )derr:ades, most jurisdictions have b;en flooded with government prr)grams and intemenrion to,
‘green’ tl:ne envnronment from the local to natloraa! level (Camacho, 2009). In Ontano, the passing of the
Green Energy Ar:t 2009 has ssgnaled a new era in Ormtano, where the environment has somehow
: Jurn;;ed to the top of the agenda after many years or neglect (www.mei. gov on.ca, 2010). Furthermore
programs to facilitate r:lraan energy generation have been introduced such as GreenFIT, which reduces
red tape and streamlines ap;;ro‘vals‘ for small scale renewable energy projects (www.mef.gov.bn.ca,

2010). These programs have proven to be somewhat of a ‘patchwork of piecemeal’ regulation, “this

broad fragmentation has both impeded concerted agency action for adapting to climate r:vh‘ange and



created significant barriers for agency learning” {Camacho, 2009, p.38). Though the considerable eﬁects
of cl}mate change are widely known and recognized, its effects cross jurisdictional regions Wh{ch
encounter \}videspread regulatory fragme:ntation (Camacho, 2009). Although many policies and
regulations currently exist, many experts claim that current regulatory programs are unprepared and
will not stand up againsi the effects of climate change.\ Camacho states that “some natural resource

i

regulators claim to be in the process of considering strategies for adapting to climate change, but few
agencies have adopted amj adaptations. Even in recent regulatory actions, many agencies simply ignhore

climate change, with at least some agency officials claiming that, because of their limited jurisdiction,

they have insufficient information or capacity to respond” (Camacho, 2009, p.38).

In addition to widespread fragmentation, Camaefmo (2009) identifies that governance is alse
fairly un-adaptive. Programs.that are currenﬂy in place are not designed to manage uncertainty or
;educe the likelihood of miscalculations that often reselt from facing difﬁculg problems with improper
tools {Camacho, 2009). Historically, the foundation of adaptation planning ir)cludes policy 'apd
regulation development, preparing and implementing management plens and the licensing of activities.
These actions have been mainly premised and depended on agency expertise aed these agencies have
been expected to rely heavily on th;eﬁ aileged e;eenise et fore‘casting fairly 'detailed !ong-term
mana.gément plans (Camaeho, 2009) Once p!ans have been adopted, agency respons&blhty is expected
to b‘e somewhat straight forward in 1ts‘ dehven/, :mplementatuon and enforcement ln Ontano these

agencies may include the Ontario Realty Corporation {ORC), lnfrastructure Ontano (10}, lndependent

w“

Eﬁleetrfcity System Operator (IESQ), Hydro One, the Ontano Energy Board (OEB) the Ontarlo Power

Authonty, and Ontario Power Generatlon (OPG) (www mei. gov on. ca, 2010)

-
{

This model of adaptation, however, does not match the current realities associated with climate

change. Due to the limited capacity of information regarding the future of natural systems and the true



impacts of a changing climqte, ager{cies often adopt plans that are based on a set of incomplete or
_incorrect statistics, ”as» circumst'ances change, even plans based on rigorous data can quickly become
obsolete” (Camacho, 2009, p.29). As the basis for ény successful long-term plan, the monitoring stage
and (a.djustments to the plgn are necessary, but often 'deficient in agency adaptive planning.
Furthermbre, government -oversight to hold agencies accountable to intended targets is not
corﬁprehensive and often lacks the necessary lrigor to fully understand the inner workings of its
agencies. Camacho explains this by stating “though monitoring of agency decisions is routinely requifeci
by statutes and regulatio_ns, and though agencies expressly acknowledge the importance of
accou\ntability, agency attentian to such Qirectives is notoriously poor. As a result, agencies rarely
ensure that their actions are actually achieving regulatory goals, let alone adjust' these decisions when
new information is learned or circumstén’c'es change” (Camacho, 2009, p.30). Additionally, this
approach to planning inevitably ' leaves natural systems and - infrastructure ope'n to numerous
f_oreseeable and unforeseeable risks as initial projections may be ihcorrect, initial strategies may be

’

ineffective and adjustménts to the plan are ignored when new information is available (Camacho, 2009).

The lessons présented by the literature are indicative of the current framework fn Ontario. An
active response to.adaptation must be considered in bntario to promote investments in th;e built
infrastructure that ;ombat changing climates. becision makers mus;c address climate change concerns
by investing in up front capita;l costs that will reap benefits down the rdad. All ministries and agencies
should be part of the solutiondby identifying how projects will benefit the environment and overall
. delivery of programs, while decision makers should‘commit: to funding projects that demonstrate
adaptive abilities regardless of thé uncertainties inherent in climate change predictions. Furthermore,
adaptation and mitigation should be buiI(t into capitgl p!an submissions and be considéred as a necessary

element in justifying the approvals for new capital dollars.
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5.0 Ontario Government’s Overall Approach to Climate Change

Ir;| Canada, climate change efforts are mainly guided by the Kyoto Protocol, which is a protocol
developed by; the United Nations Fran;ework Convention on Climate Change (UNFCCC) aimed at fighting
global warming and climate chang\e. The Protocol was initially adopted on December 11, 1997 in Kyoto,.
Japan and entered into force on February 26, 2005 (http://unfccc.iht, 2010). At the time of signing, this
protocol required 37 industrialized countr;es (‘including Canada) in reducing their greenhouse gas‘
emissions by 5.2% from 1990 levels by the year 2012 (http://unfccc.int, 2010). As this commitment was
made by the Federal government, agreements were struck with individual provinces as to what their
contributions to the national climate change commitment would be. In Ontario, the Climate Change
Secretariat was formed in Febrqary 2008 to work with mjn‘istries and a'gencies ‘from acfpss government
to ari\;e results on the provincial Climate Change Action Plan (www.ene.gov.on.ca, 2009). The
secretariat's mandat'e is to provide corpo'rate leadership anq support for government wide efforts op all
aspects of climaté change, particulérly in tracking progress and risks related to a.chieving elimate change

commitments (www.ene.gov.on.ca, 2009). Therefore, the secretariat will act as the central government

body in coordinatiné policies and approached to achieve Ontario’s commitments.

Ontario’s climate changé efforts are largely guided by the CIirﬁate Change Action Plan which is |
publicly released on an annual basis by the Ministry of the Environment that reports on annual progress
by the province on climate change iﬁitiatives (Climate Change Actio‘n Plan, 2009). Through this plan, the
Ontario government has set ambitious taréets to reduce greenhouse gases by 6 per cent by 2014 and 15
per cent by 2020 below 1990 levels (Climate Change Action Plan, 2009). The‘overall plan guides a
holis;tic view to climate change in “building a greener, more sustainable economy” and fostering a “safe,

healthy and prosperous future” (Climate Change Action Plan, 2009, p.3). The successful development

and adoption of the plan depends on the creation of a green economy infrastructure and funding
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_alternatives to traditional cénstruction and energy supply’ including increased conservation and
renewable energy (Climate Chaﬁge Action Plan, 2009). The Environmental Coﬁxmissioner of Ont;ario
(ECO) is résponsible for monitoring the progress of Ontario’s action toward climate change. Thg.first
annual climate (;hange report, released by government in 2008, was identified by the ECO a;s a good step
forward, but that.the go;/ernment must realize that “virtually all government ministries, agencies and
related stakeholders wili have a role to play in delive;‘ing on ihe plan’s initiatives” (Climaté Change
Action Plan, 2009, .p.4). AThe Ontario government is in agreement with this statement and has
committed to a collective t(effort and comprehensive ;pproach to climate change initiatives by including

communities, sectors and ministries across the province (Climate Change Action Plan, 2009). These

activities are all coordinated by the Climate Change Secretariat.

in September:zv()DS, The Ontario Public ‘Sérvice (di?s) Green bfﬂce, who re;;or’-ts to the Climate
4Change Secretariat,d\&asf created to help governmént .focus on furtherb reducing its environmentgl
footprint and adapt to chaﬁging climateﬁ by rﬁaim;ining oversight for internal government op;rations
(www, doingt;usiraess.mgs.gov.on.éa, 2016). ‘ 'ﬂ;e creation of this office demo‘nstrat'es Ontario’s
ambiﬁon to be a lea&er in climate changc.a efforts for other sectérs of ,thé province to follow. The OPS
Green Office has internal governmént reporting responsibilities for three categories: facilities, ﬂéet'énd
fuel consumption. Facilities in the OPS are managed by the Ministry of Energy and Infrastructure while
fleet management is the responsibility~ of the Ministry of Transportation and fuel consumption is
managed by tf\e Ministry of 'Government Services. . It is evident that many different areas 6f
government are responsible for separate responsibilities in response to climate chénge, but it is the
mandate of the OPS Green Office to bring these efforts together. In focusing on facilities, ;he Ministry
of Energy and lnfrastru&ure has édvanced the climate change agenda in two fundamental ways: the

setting of greenhouse gas targets for government facilities and adopting recommendations to improve
H ’ N

building adaptation from the Expert Panel on Climate g‘.hangé Adaptation. - - . “; R
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These advancements in the built portfolio v;ill see infrastructure projects, including new
;:onstruction, incorpt;rating sustainable building practices and methodologies from design to
implementation. Overall iifecycles and depreciation times will also be considered, as more robust
building materials are introduced to withstand weather impécts. Furthermore, investments in capital
‘upgrades and construction are balanced with,long-term opera’gion‘costs tt.jat will be_ ‘saved over time by
investing in building techhologies thgt save\ energy. .In reducing glectricity and eneré,y consumption in
Ontario buildings, the province has already made significant advances thrcuéb build?ng reriovagions anzi
upgrades. MEI has_also committed to piloting @he Expert Panel’s protocol for the buil; environment,
th;h \‘Nill assess Ontario’s current and future vulnerabilities from climate change on the buii:c

environment. These assessments are a good first step in incorporating adaptation techniques for the
‘ t

ground up and cc:mtinuing~ to manage the government’s portfolio in a responsible way.

—

In addition to these ;:urrent practices, .the government of Ontario has also fnade significant
advancements in the way in m;hich new construction is Iocateq geographically through the Growth Plan
for the Greater Golden Horseshoe. This plan sets t‘he framework for the province and municipalities in
promoting rﬁore‘ compact~ development and. maximizing the utilization of existing servicing
inf{astructurgs to help rgduce urban and suburban sp(r.awrl. Thg plan will help dire;t growth to aiready

developed areas where capacity exists to support:increasing populations and employment growth. The-

| plan also focuses on intensification targets that will support the use of public transit and a healthy mix of
. o o A . . ‘ ’ , ©
residential and employment land uses (Growth Plan for the GGH, 2006). This plan is integral to the

government’s overall infrastructure strategy due to the geographic aspects of building infrastructure. A

%

‘green’ building must not only conserve energy and be sustainable, but should also be located in a place

4

that utilizes existing servicing infrastructures and promotes higher densities. The most efficient building

located on a greenfield site in a secluded location that is only accessible by car and requires entirely new

servicing infrastructure is not ideal. The province has taken steps to consider both sides of the

i
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sustainable equation when considering new infrastructure by constructing buildings that reduce overall

GHG emissions and are located in places that contribute to the overall principles of intensification. -

The Ontario government has also committed to adopting Leadership in Energy and
Environmental Design LEED™, an internationally recognizéd green building standard, for new
construction and major renovation projects in the pr.ovince {ReNew Ontario Progress Report, 2007). The
LEED™ standard was developed by the United States Green Buildings Council and was introduced in
C;mada thrm‘Jgh the Canédian Green Building Council. ‘LEED"" promotes a whole-building approach to
sustainability through five key areas inclt;lding sustainable site development, water savings, energy
éfficiency, materials selection anc! indoor gnvironmental quality {(ReNew Ontario Progress Report, 2007).
The Aadoption of this standard has played a key role in guviding investment decisions in Ontario, by
regﬁiring all new construction projects to ‘achieve the LEED™ certified standard. Mahy projécts in.
Ontario have gone a step further by producing new infrastructure that meets LEED™ Silver and Gold -
requirements. As expected, higher up front capifcﬁl ;osts are required to meet these standards but are
balanc‘ed by the ldng-term operational savings and net sm;ial benefits that these.types of projects

/

produce.

~ Although Ontario’s overall st;ategy to clirhate change is fairly new and somewhat fragmented,
concerted efforts have been made to coordinate internal government options to proédce result§ and
involve necessyévry stakéholders and ‘ageﬁzcié.s wﬁen‘making environmer‘xta:l de;cisions such as the
adopﬁon of ‘polgcies‘ through the Green énergy Act, ‘2‘009 tﬁat requirg municipalities fo report fheir
energy consumption publicly and the abpointment 6? the OPS Green Office to monitor internal\ .
. government climate change 6peration§. “This will allow for both the province and rpunicipaﬁtiés to

monitor’progress in GNHG'savingAs‘whi!e managing overall building pbrtfolios.~ Taking‘both eneféf

‘ con;sumption statistics and capital repair schedules, governments aéross the pfovince will be armed with -
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a more holistic approach to asset management implementation. Future annual climate change plans
reported by the Ontario government should show progress in furthering internal and external

coordination while fostering a culture of conservation.
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6.0 Management Frameworks: Ontario Government Capital Asset Portfolio

The government of Ontario manages a wide variety of assets and,provides capital repairs for a
diverse portfolio. As it currently stands, theré are approximately 6000 facilities rﬁanaged by the
government province-wide that support program areas and the delivery of services to Ontarians (Qfﬁce
of the Auditor General, 2006). Of this total, the Ontario Realty Cc‘xrporation. (ORC), on behalf pf the
Ministry of Energy and Infrastructure (MEI) manages a large portion of the portfolio, while the
remainder of the portfolio is managed and opérated by variou; min%stries re!ferred to as ’cn;stodial
. ministries’. Eighty-one r;er cent of the pdrtfolio is owned by the gover.nment while the remain_der ié
leased (Office of thg Audétor General, 2006). The ORC was established in 1993 as a Crown corporation
under the Capital Investment Plan Act, 1993 (Office of -the Auditér Geperal, 2006). The ORC prov?des

real-estate, property and project man*agement services to most ministries and agencies of the province

(Office of the Auditor éeneral, 20()6). Custodial ministries include the Ministry of Transportation (salt

domes, truck inspection stations), Ministry of Natural Figure 5- Ontario’s Portfolio Mix in 2006

Resources (provincial parks), Ministry of Education | leased space

. - {(primarily office)

(provincial schools), Ministry of Community Safc?ty and special {9'1} office-owned
L . purpose/ 125)

Correctional Services (Jails) gn’d the Ministry of ch_|Idren other (7.0)

and Youth Services (youth detention centers). ‘The

. . n o recreational
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Figure 6- ORC Operating Costs in 2006 .

In 2006, the ORC estimated that it needéd about $160

repairs ($148) ..~ property taxes ($55)

million a year to manage ongoing capital repairs,
renewals and modernization of programs for owned
buildings (Office of the Auditor General, 2006). The
ORCV reported that they "had not t;ee\n iable to secure

management
such funding, and that as of March 31, 2006, deferred fees ($59)

maintenance costs for its  buildings totaled utilities ($60) y
V Ly mmmere™ Te0t paid for
approximately $382 million (Office of the Auditor ‘ fn;:;::::gni? iesalsgeg)space
costs ($61)

General, 2006). In ‘addition, most of the government’s . ‘
Source: Office of the Auditor General, 2010

buildings are reaching the end of their useful lives, as more than 80% of the portfolio is over 20 years old

and almost half is 40 vears old or older as seen in Figure 7. "

Figure 7- Average Age of Government-
Currently, the Ontario government owned Buildings as of March 31, 2006

manages its assets through a systematic

approach called the Results Base Plan (RbP) or

Capital Plan. The RbP is prepared annually and < 11 years - 39 ” ‘ 2.5, 8
bmitted by individ | ministries to th 11-20 years 205 12 37 13

- al ministries to the ,

submitted by _individu inistrie 21-30years - 171+ -~ 105 . 31 m

Ministry of Energy and Infrastructure (MEI) to _31-40 years 295" 18 - 6.8 23
‘ ) - >40years - 825- 49 © ' 119 20

assess “how infrastructure dollars will be age unknown 148 9 1 2 5

{Total

¥

dispersed across government. MEl is = s
. - ) Source: Office of the Auditor Genera! 2010

considered to be the central agency in government that has an overarching view of Ontario’s assets and
will recommend the intended course of action for the upcoming year to Treasury Board for approval

(www.fin.gov.on.ca, 2010). Recommendations made by MEI are informed by the Asset Management

Framework (AMF). There are two components of the AMF that come together to form a comprehensive

* management approach to maintain public assets (www fin.gov.on.ca, 2010).
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The first is maintaining existing assets in to an appropriate level so that facility operations are
not _‘_comPromised or pose dangers for it§ occupants. This methodology helps to inform investment and
upgrades to current buildings in order to keep up with deterioration and replacement schedules
(www.fin.gov.on.ca, 2010). Infrastructure dollars are calculated through this assessment by estimating
life-cycle costing of building' eleme;mts and deterioration over the next ten years, as this time frame
seems to be sufficient for long-term plérfning' purposes for government 'assets. Typically, Ontario
approves funding for a 5 year capital envelope that addresses upgrades and capital improveﬁents
necessary over the sh,ort-tefm (www.ﬁn.gov.on.ca, 2010). However, when planning for builaings that
tybica"y have a \Iifespa‘n of 40 years or more, a ter; year plan is required so that projects on the horizon

can be flagged for better allocation of funds (www.fin.gov.on.ca, 2010).

1

A ‘Facility Condition lnde;<’(FC|) is used to determine the remaining service life and replacement
valués of assets across the portfolio by comparing fhe property {and building’s) total deferred
maintenance cost-to its replacement cost in order to allocate funding levels nec.ess.ary'to keep thé
portfolio operatiﬁg at an optimum le;vel. This optimum level is referred to as a state of good repair,
\;vhere government maintains assets to a certain_level so that they do not fall into disrepair or pose
health and safety concerns (www.fin.gov.on.ca, iOlb). The Asset Management Plannin'g proces;, over
thé past 3 years, has incorporated adaptation and mitigation elem‘ents to these projections by taking
into account the longevity of certain building maferials and allocating funds to base building repairs that
will redLlce electricity and \greent)ousg - gas (éHG) consumption - in government facilities

(www.fin.gov.on.ca, 2010). Individual ministries are also beginning to be required to justify how new

. capital projects will contribute to Ontario’s overall adaptation strategy. -

\

. ‘ Tﬁé secon& ariver of the -AMP is the Io.ng term planning of government faciliti\es. This can be

considered a long-range planning process to rationalize government space and consider new or adaptive
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reuse facilities to house growing program needs. Program needs identified by ministries could include
1 . ]
dispersion of program delivery (i.e. spreading services over larger geographic areas), the need for more -
innovative infrastructure services (i.e. space adjacencies that respond to evolving social needs} and
increased demands on current services (i.e. increasing caseloads for Ontario courthouses). Based on the
remaining life of certain assets, a determination is made to renovate, renovate and expand, demolish
and build new, or dispose. The remaining life and performance of assets is determined by the execution.

of building condition assessments (which evaluate buildings through a robust mechanism involving

performance measures and performance indicators) that produces the FCI. -

These two drivé:rs combined actively manage the current and fut\‘ure needs of public assets
across Ontario. It must be noted however 'that the government’s main reason for investing in
provincially owned corporate real estate is to maintain or increase effect'ivenes‘s for program delivery.'
Asset condition, in terms of dollars spent and planned adaptation, p!aysl a secondary role when
managing these assets.  That is, the asset condition ratiné can ax;t as a indicator to incorporate
adaptation measures into éxisting infrastructure in a planned fashion (assets with larger backlogs are
likely to receive funding in the next coming years and can incorp;aratei adaptation into these
improvements, while newer facilities will likely have to wait for adaptation upgrades) while also
determining if those adaptation measures will prove to be the most useful dolla%s spent (if an asset has
surpassed its useful life, spending adaptation dollars on a building tvhat will likely be replaced in the near
future - woéﬂd not be wise).  This manageme}xt framework is the driver_‘_ behind man;giﬁg the
government'’s portfolio only to a state of good repair to ma{ximize program benefits to Ontarians and
maximize service delivery froma limit;ed amount of resources. If the government is to seriously adapt
its building portfo_lio to a changing climate, the current mana}ging framework must go further than the
toda§ and now anq more atteﬁtién must be ;;aid to adabting current infrastri:cture‘to‘ future impacté.

i

-
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Although this process in Ontario has been in place for numerous years and is constantly
evolying, thére are a couple recommendations from bgst éractice theory to be incorporated into current
planning models to~ realize early successes. First, as preViqusly discussed, decision makers are reluctant
to invest funds in prb;:ect for cabitgl'infrastrucfure due to the uncertainty 6f‘climate 'change and whether
or not theseinvestments will return any benefit to the portfolip. The .Ontario go\;emment must
develop, a mql;e robust reporting system yvhereby annual capital projects and construction c'ar'x.be
rﬁéa#ured by the amount of GHG's reduced‘ into the atmosphere and any other social béneﬁts provided\
by ;he investment. fhis evaluation of implementatipn will guide government in méking decisions based
on experience rather than science.i Second, infrastructure dbllar approval criteria must go beyond
current policy thinking. In i\and?ng out éqnual funds, Treasury Board submissions shéuld require a
holistic view of Ontario’s asseis aﬁd provide ‘an exblahation as to the overall benefit to 0ntarian§,
including prepariné for climate change effects. In allocating more funds to build and maintain robu/st
infrastructures capable of withstanding large fluctuatioqs of temperature and precipitation today, the
govenit;nent may be avoiding future pitfalls in losing operating fum;tionality of its core asset base and
having to invest additional funds to bring ipfrastructure back online. The current RbP process provides
a streamlined avenue for appropriate approvals Jfor infrastructufe projects in govérqmer;t, but must
incorporate evaluation methods pertaining to cost-benefit analysis and integrate ad;aptation costs in’

upfront capital allocations.






7.0 How Can Governance over Adaptation be Improved? Lessons from Research

\\ As governments try to wrestle with the mam} issues associated with cl{mate change, experts
and watchdog groups alike continually offer suggestions and improvements to the way in which pélicies
and frameworks are currently approved and implemented. There is much academic literature a\;ailable
’from scholars that deta»il adaptation policy opt:ions that can be either fully adopted or used to’augrpent

Y

current adaptatidn practices.

in Rob de Lo‘e:’s report submitted to the government of Alberta on environmental governance,
' he suggests that the transition from government to governance is the acknowledgement of the fact that
govgrnm'ents are not, and cannot be, the only source of environmenta‘l decision making authority (de
Loé, 2009). Environmental governance has become a major concern because traditional approaches to
achilevet d.es'ired outcomés have not prod.uced substantial result;. He sites Glasenburgen’s (1993)
conéept that the current actions of governance are mi;nin!y concerned\with what could be and what
should be (de Log, 2009). Furthermore, all current styles éf governance areigéunded on norms and
desired objectives that reflect assumptions about how society should be organized, how proi)lems
sho;ﬂé Be addres-sed and by wfxom {de Log, 2009): Itis c'ritical to realize, however, that environmental
governance is dynamic and should be reconfigured to adapt to chan’ging government»accountabilities. ‘
In mO\;ing beyond the cun;en.t models, he identifies "hybridization’ as a form of environmental
goverﬁance tf;at concentrétég on innovati;fe mecharﬁsmg or‘strqtegies to prOf;mte chapge (de Loé,
2069). One of these models- xs presentea by Lémos and Agrawal (iOOGj with a diagra;m that identiﬁes

three common governance models that can be altéred to cross boundaries in the way current

governance structures are managed.
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Fiaure 8- The Hvbridization of Environmental Governance

Public-private
partnerships

(e.g., concessionary

Comanagement

(e.g., comanagement/

Community Based arrangements, logging,
Nalural Resource mining) )
Management,

forests, fisheries,
water)

Private-social
partnerships

(e.g., payments for
ecosystem services,
carbon sequestration, ecotourism)

Source: Lemos and Agrawal (2006)

Figure 8 represents a relatively tidy set of models, however, the concept of hybridization
emphasizes that the realities of environmental governance should not work in silos, but rather have
virtually endless combinations of communication and innovation that “reflect a better understanding of

the functiéning interconnectedness...” of social and government systems (de Log, 2009, p.38).

This interconnectedness, or lack thereof, is described at length by Gore, Robinson and Stren
(2009) by focusing on Canadian municipalities and the absence of a national framework. When looking

at all public assets across the proviﬁce, they are managed by different government entities whether it be
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the province, municipalities, hospital boards or transfer payment partners. The general public does not’
recognize the distinction between these entities, but rather view all public buildings, from libraries to
courthouses, to be managed by ‘government’. It’ is because of this éeneralization that it is important for
the province t.o int'egrate municipalities and the broader public sector into Iong-raﬁge conservation and
adaptation plans. Furthermore, municipal and broader public sector‘ infr‘astructures make ;Jp a
significant amount of the overall build;ng §toc!< across the province. The ;;rovince should also poise '
themselves to give necessary resources to IO(NEI' levels of government in order for the entire public\

infrastructure portfolio to keep pace with current asset management practices at both the provincial

and municipal level.

4

Gore, Robinson and Stren (2009) state that “cities have largely been taking action independent
of the national government and provinces” (Gore et al., 2009, p.3). Intergovernmental coordination is
seen as a necessary component of governance over adaptation, however Canada and Ontario, have
largely Beeq ineﬁective in comSating climate change issues. Thé rﬁain reason for this is the way in
which powers are divided in Canada (Gore et al., 2009). The responsibility for stewardship over the
many aspects of the environn;ent in Ontariomhas been delegated to the provincial level and there seems
to be ongoing conflicts between all levels of go;zernment pertaining to who has ultimate respor;sibi!ity ‘
over what "environmental* parts. In contrast to this current scenario, Gore et al. (2009) :state th§t “most‘
policy are'fna;, espécially climate change, can and should be simultaneously addressed by several levels
of gc:;;.fernrr;ent” (ésore et ai., 2609, p.2). Ci.tiés in Ontario have, for the most paﬁ,’ been béa;ri;xg the
burdgn of ;!imafe change impac;s ‘in tlf\e absgnce: gf formal provincial guid_an;e and necessary municipal
powers (Gore( etal., 2609). Th;t said, the provincial gévernment must bring municipalities ‘into the fold’
of their long range Clir;xate Change Action Plan. The province’s plan to shrink their carbon footprint and

reduce greenhouse gas emissions currently focuses on the province’s direct impacts to the environment

with a secondafy focus on the broader public sector (BPS). The BPS includes municipalities, séhools,
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academic institutions and hospitals that are significant cc‘mtributors‘ to greenhouse gas emissions in the
province and should play a more vital role in the development and implementation of the pfévi}lces jong
term plan. Reguiations through the Green Energy Act, 2669 have introduced mechanisms by which BPS
organizations will be required tq report their energy consumption pﬁblicly and to the province in order
to keep track and measu}e progress (www.mei.gov.on.ca, 2010). Although this is a good first step, many
lines of communication between all levels of government must serve as the way forward in collectively

combating climate change effects.

There is currently no single set of adaptive policy recommendations that are universa~lly
appropriate (nor should tﬁere be) and there are several studies available that suggest proposed
adaptation technigues that may be used and eva!uate.d. Smit and Pilifosova (2001) state that “at a very
basic level, the success of potentfal adaptations is seen to depend on thg Vﬂexibility or effectiveness of
the measures, such as their ability to meet stated objectives éiven a range of future climate scenarios

\ {through eithe:; robixstness or resilience), and tbei( potential to produce benefits that outweigh costé
{financial, physical, human, or otﬁerwise)" {Smit and (Pilifosova,‘ 2001, p.48). ;rhis philosophy in _
adaptation policy has clearly eluded the most prominent and fon;\/ara thinking decision makers iﬁ
Ontario, mainly due to the issues already identified: the complexity of adaptation measLlres, the \}ariable
se.nsitivities with capacities of regions, and the general uncer'fainties associated with climate. Research

collected by Smit and Pilifosova (2001) describe supplementary characteristics of the identification of

adaptation measures:

1) The measures must generate benefit to the economy, environment, or society under

current conditions (i.e. independent of climate change). - Coel

2 The measures should address high?priority adaptation issues such as irreversible brr

catastrophic impacts of climate change, long-term planning for adaptation (planned
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adaptation) and unfavorable trends (i.e. defofestation) which ma‘\; contribute to

future inability to be flexible to adaptation options.

3) The measures should target current areas of opportunity (i.e. purchasing of land,

hardening infrastructure).

4) The measures should be feasible. Adoption of meas.u‘res ﬁhould not be significantly -

constrained by institutional, societal, financial or technological obstacles.

5) Measures should be consistent and complimentary to adaptation or mitigation efforts’

in other sectors and adjacent jurisdictions.

Sm{th and Lenhart (1996) explaih more detgiléd procedures in édeﬁtifying énd evaluation
adaptation m;athods. Their approach addresses the maﬁagement of institutional processes and players
‘where the central element of succéss relies on the ‘net béﬁeﬂt’ of the adapta;ck.;n method sé!ected (Smit
and Pilifosm./a, 2001). 6ther consici&ati&s that mus-t‘be taken ipto account include flexibility, béneﬁts ’
indebendent of climate chénge {(‘no regrets’), local priorities, level of risk and tirﬁe frames of _decilsion

and implementation (Smit and Pilifosova, 2001).

N

Klein et al. (1999) outline a framework of the preferable process of planned adaptations that is

-

aimed at changing existing ﬁ\anagement practices in government structures, The example portrayed in
Figuré 9 fs déveloped for coastai zones. In the ¢model, adaptation techniques are a continual and"
iterative cycle that involves several steps: inﬁ;rmation collectionén_d awareness raising, planning and
' design (that incorporate policy criteria and development objectives), implementation, monitoring and

evaluation (Smit and Pilifosova, 2001). - .
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Figure 9- Preferable Framework for Planned Adantation- Coastal Zones
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Source: Smit and Pilifosova, 2001

Camacho explains an alternative, but similar solution for governments to be more inclusive and
e;ccd'ﬁfitatile for integratiﬁg adaptation into goverr;ance practices — called Adaptive Management.
Adapt‘ive Management is a useful strategy for managing the uncertainties inhereni in climate change
impécts as this strategy increases the ability for both natural {(and built) systems and government policy

to absorb and adapt to multiple climate change situations {Camacho, 2009). A!though operating and

-

delivering adaptation techniques in a world where effects are foreseeable and somewhat predictable

-

would be ideal, waiting for the effects of climate change to surface will cause some irreparable losses to

the natural world and would cause numerous built infrastructures and core assets to fail. Adaptive

Management strategies definitely have the capacity to incorporate estimates as new information“

s

3
becomes available, rather than landing on ‘black and white’ scenarios and frameworks from the outset

(Camacho, 2009). This allows policy decisidn makers to use current information which is not entirely
correct at a particular point in time rather thar; waiting to act until science can 'v"a}llidate the information
because Adaptive Management allows for the strategy to be changed as more »infor;nation becomes
available. Fufthermdre, adoption of thi; framework allows foi" reliance on h%sté:rical conditions as a
comparison for ;‘uture trends which helps evaluate 9§sumr;tions for vcurrent asset n%anagement plans

{Camacho, 2009}. These featurés of Adaptive Management allow for an épproach to addressing long-

term strategies that may have uncertain outcomes. .
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Camacho'’s findings depict numerous actions that can be taken by government to incorporate
.planned adaptation into policy on a go-forward basis. He classifies government adaptation measures
according to three relevant measures: (1) whether the adaptation measures primarily anticipate or react
to climate change; (2) whether strategies focus entirely, partially or only indirectly on projected climate
change effects; and (3) whether the strategy is substantive enough to respond to the direct effects of
climate change, or is simpiy an indirect ’Qrocgdural’ édaptation l;weasure to demonstrate progress
(Camacho, 2009). All of these government measures will likely have a role to play in a focused,‘
comprehensive approéch to planned adaptation. The following strategies will help develop a more
robust policy framework and'hel'p gover;wment regulatofs manage uncertainty and reduce the risk of

policy pitfalls.
7.1 Proactive and Reactive Strategies

As previously discussed, the timing of any ad‘aptatic;n strategy will have a siéniﬁcant efféct on
the success qf the strategy and have an impact on the overall costs of jmh!emen’ta;ion. A proactive
aaaptation .strategy “takes place before impacts of climate cha;nge are observed” (Camacho, 2009, p.22)
| and seek to develéh long-term solutions for infrastructure, education and collective édaptation capacity

to adapt (Camacho, 200;)). All strategies are at risk to the unpredictable nature ch climate ;hangex
effects, but in order fpr these st;'ategies to be successful, the foundation of the .strategy must be
designed to adapt to a range of future possibilities and be flexible enough to respond to changing
. political and natufal environmenis throughout implementation (Camacho, 2009). On the other hand,
reactive strategies are “a deliberate response to a climatic shock or impact, in order ti) recover aﬁd

\ "

prevent similar impacts in the future” (Camacho, 2009, p.23). These responses have only one key

1

advantage over planned adaptétion — strategies are implemented only after risks have been realized and

- £
N

the level of uncertainty is diminished. -~ However, because they are imp]emehted only after a
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catastrophic event has occurred, there is a high level of natural and infrastructure damage that has
occurred and sometimes can be irreparable (Camacho, 2009). Reactive adaptations may be highfy‘
vulnerable to higher long-term administrative and construction costs and damages because
“inefficiencies in the response when it is needed, wasted investments maae in ignorance of future
conditions, or potentiallykeven great;r damages because precautionary actions were not taken”
{Camacho, 2009, p.23). Therefore, when gov‘emments‘ seek to a'c.lapt to ;he'eﬁects of climate change to
infrastructure and natural resources, it is better to prevent negative impacts by investing in proactive
adaptations to .mitigéte further future potentia‘l losses. Reactive responses should only be used where
proactive strategies wer;e unsuccessful in pre'venting or predkicting a potential hazérd from occurring,

“establishing a systematic approach for cultivating successful proactive adaptations is thus crucial to

developing effective adaptation strategies” (Camacho, 2009, p.24).

%

7.2 Exclusive, Co-benefit and No-Regret Strategies

‘ A second main variable in establishing adaptation strategies is the effect ‘of the adaptation
method selected on the benefits provided (Camacho, 2009). Camacho delineates three stratégies based
on this variable as “exclusive adaptations are directed exclusively at reducing thé effects of climate
change. A co-benefit adaptation strategy is in part directed a;; red ucing vulnei'%bilities related to c»limate
change but also expected to produce other public benei’its. No-regrets adabtations are directed‘at

providing net benefits irrespective of the effects of climate change” (Camacho, 2009, p.40). Because

there are uncertainties about future effects, Camacho (2009) suggests that decision makers should

“adopt and maximize the use of a no-regrets approach whenever possible. This strategy will reduce the

risk of ‘regulatory waste’ from dreaded uncertainties because they will produce a net benefit to the
regulatory system regardless if intended climate change impacts occur {Camacho, 2009). Camacho

warns, however, that due to the magnitude and speed of anticipated impacts, reliance on no-regrets

1
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strategies alone could remove attention away from adaptation to climate cﬁange and induce harsh
impacts to the built environment down the road (Camacho, 2009). Adopting both partial or co-benefit
‘strategies in conjunction with no-regrets will be beneficial, especiélly if the 'aaaptations ma;:imize
supplementary public benefits in f)rder to mit.igate the risks from gostly adaptations {Camacho, 2009).
Lastly, exclusive adaptation should only be considered by government when it is used as a “precaution

against particularly large or catastrophic risks{’ {Camacho, 2009, p.41).
7.3 Substantive and Proceddra}' Government Strategies

Wher'\:determining potential adaptation strategies, consideration should be given to whether or
not the strategy seeks to address direct effects of climate change (substantive) or to change a process

for deciding among numerous substantive adaptations {procedural).

Most' adapta{ion ‘ strategies considered by government officials and outlined in literature
" pertaining to climgte change adaptations are, for the most part, substant?\{e, ..Substa'ntive protocols and
mgchanigms, such as construction of dams and levees or the removal of harmful species, are more often
than not, reactive. Furthermore, substantive adaptations gener_‘al!y/alter the way society (and
governmen\t) interact with the environment through the sharing of inft;rmation,. or changes to
regulations that encourage ‘private conduct’ (Camacho, 2009). AnAexample oinc tfais, as explained by‘
Camacho (2009), is when ”regulaﬂtory adaptations that address increased risks to coastal resources could
include (1.) public infprmavtion disclosure...; (2) earlwaaming systems; (3) changes to government flood
insurance; (4) submsidies or changes to zoning and building codes to increase the capacity of...property...”
(C;magho, 2009, p.46). These solutions do not have the effect of mitigating the event in the first b]ace,
but rather sets Iupn a procedural aﬁpl policy fram_ework to react more éfﬁciently ;Jnce fhe event has

-

occurred. .
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Rather than focusing on the direct reactions to effects of climate change, proceaural
government strategies are intended to develop strategies that manage the regulatory programs and
frameworks that aerive long-term, planned adaptation methods {Camacho, 2009). Furthermore,
procedural adaptation should be developed so that flexibility is built into the system to avoid ;mcertain
future impacts and minimize mistakes made in the regulatory arena {Camacho, 2009). In order to do
this, considerations to revamp current statutory frameworks, creation of new programs, or other
fundamental changes'to decision-making should be consid;ered by government (Cama&xo, 2009). Policy
development and allocation of funds should be geared towards programs and agencies that will help

minimize future catastrophic events to core assets and infrastructures so that risks and costs can be

minimized over the long run.

The Ontario framework for managing the building portfolio should start to incorporate these
strategies such as no-regret and procedural adaptation strategies. Currently, Ontario has only managed

to respond to climate change effects once they have occurred mainly due to current tools and -

¥

frameworks available. In order to increase the anticipation of these effects, capital planning

mechanisms should incorporate both overall net benefit of capital projects (that is, no-regret strategies

¢

that demonstrate the benefits of projects even if the expected climate change'effect does not occur)

and planned adaptation strategies that actively anticipate future effects on the building portfolio. Risk

”

» assessment methodologies that quantify the likelihood of future events should be conducted (based on

H

weather modeling and historical weather data) to provide additional justification to the no-regret
strategy. This can be achieved by requiring all capital constn)ctidnb and renovation projects to justify

how the project will benefit the province’s overall adaptation strategy including intended contributions

to reduction of the carbon footprint.  The justification of capital funding approvals should be

5

demonstrated through both a qualitative and quantitative manner in that actual GHG emission benefits



should be calculated (quantitative) and other potential benefits of the project should be described

(gualitative).

8.0 How Can Governance over Adaptation be Improved? Reflections from
Ontario’s Expert Panel of Climate Change Adaptation

In December 2007, the Minister of the Environment appointed 11 members to the Expert Pagel

on Climate Change Adaptation with a mandate to help the government, municipalities and Ontarians

brepare and plan for the impacts of climate change on health, environment and infrastructure.

f

In November 2009, the Expert Pa‘nel presented their advice in the report, “Adapting to Climate

Change in Ontario” on how to buil'd’a
climate-resilient province. The
réport included 59 recommendations
across a broad scope of sectors. The

key overarching recommendation is

the development of a province-wide

climate change adaptation action

plan, guided by a strategy. The -

government of Ontario should

continue to utilize the Expert Panel’s

- .
recommendations to inform actions

to better prepare for the impacts of

- climate change. The Expert Panel .

describes Ontario’s current situation

as. “an opportunity for both

Figure 10- Recommendation 1 from the Expert Panel

- Recommendation 1

The Minister of the Environment should take immediate steps to seek Cabinet support for launching, by Spring
2010, a province-wide climate change adaptation action plan based on the advice provided by the Panel and
guided by a strategy founded on the following goals: .

“STRATEGIC GOAL 1: ENHANCE GOVERNMENT LEADERSHIP - :

Enhance provincial g: nt capacity to take leadership in effectively assessing, redm':lng and managing

* dlimate change and related natural disaster risks, as wedl as taking advantage of beneficial opportunities.

H STRATSG!C GOAL 2: INTEGRATE ADAPTATION

~ Integrate adaptation to climate change into the policies and programs of government ministries for the
- purpose of continuously reducing rlsks as well as taking advantage of ben!ﬁcia! oppmunmes resulting
from climate change.
Theme 1: Increase the climate change resilience of physical mfrastmeture. agricuttute and human health.
; Theme 2: Increase the climate change resilience of ground and surface water, especially the Great Lakes; the dtvelsixy

of Ontario’s biological heritage, including spedies at fisk, forests; and the carbon rich vaar\dsdmeHudsonBayanlands. .

“STRATEGIC GOAL 3: SUPPORT COMMUNITIES ©~ = =

" Increase efforts by c&mmwﬂties to impro;'e climate change vesi!ieﬁce by providing information, training
% and tools to support an adaptive, risk gement-based approach to the impacts of climate change.

!’ STRATEGIC GOAL 4: DEVELOP AND DISSEMINATE KNOWLEDGE AND TOOLS
. TO MANAGE RISK L

Develop and strengthen the continuous lon and ication of knowledge about adapting to

climate change, reducing climate risks and taking advantage of benefxclal opponunmes through programs

" ofresearch, itoring, public and education,

N

By

“STRATEGlC GOAL 5: COLLABORATE WITH OTHER GOVERNMENTS

Seek opportunmes 1o tnﬁmna and collaborate with. other governments |n Onada and lntemanonally for -

the purpose of sharing climate change adaptaﬁcn experience and developing cooperative activities.

Source: Expert Panel on Climate Change, 2009

economic and moral leadership by connecting its mvestment in reducing GHG emissions with
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investments in limiting the impacts of climate change that are now inevitable” (Expert Panel on Climate

Change, 2009, p12).

@
¥

The Expert Panel puts forth a few recommendations that impact how the built envifgnmeht in
Ontario is managed and sets a framework to initiate change in the OPS. These recommendatic;ns set a
framework to be followed by the prc:;vince to develop and incorporate climate change adaptation
strategies over the long te;rm through policy development and coordination between ministries. The
first recommendation is launching a province-wide climate change adaptation action plan' base on all thé

recommendations provided by the panel. This plan should include the five strategic goals outlined in
~ Figure 9. More specifically, the panel suggests ways in which the province can focus on the built

environment {core assets) to minimize further depreciation and increase resiliency. These two

recommendations have been excerpted from the panel’s report below:

Figure 11- Recommendation 10 from the Expert

- Recommendation 10 —

The Ministry of Energy and Infrastructure should

support the development of case studies for

Figure 12- Recommendation 11 from the Expert Panel

representative asset types and geographical

locations to better understand the climate change e Rec Ommendation 1 1 -

risks to physical infrastructure, Where case studies

or previous assessments indicate significant risk of

failure for specific types of infrastructure, then:

* More detailed site specific risk assessments
should be undertaken, and potential remedial
adaptation actions identified -
and implemented; and

* Proponents of infrastructure projects for

which provincial investment is sought should ‘

be required, after January 1, 2013, as a matter
of due diligence, to provide a climate change

and infrastructure risk assessment. Inthe - -

meantime, proponents should provide a site
specific vulnerability assessment of known
" climate risks such as flooding.

»

The Ministry of Energy and Infrastructure should
consult with the Canada Green Building Council
and other relevant and experiencéd partiesand
establish a minimum climate-resilient, sustainable
environmental standard for public buildings in

= Ontario in order to proactively demonstrate and
support climate adaptive building _desig.n, materials,
technology, and construction.

] S(;t;rée; Exp'ert Pénet on Climafe Change, 2009
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Both of these recommendations have been welcomed by the province and ha\;e already been
seen to be incorporated into forward looking strategies. In fiscal year 2010-11, the Minist& of Energy
and Infrastructure (MEI), along with its agent the Onta‘r‘ié Realty Corporation, have considered
embarking in pilot studies that will undertake vulnerability assessment case studies for a sample of
government buildings in conjunction with Engi‘neers Canada’s Public Infrastructure Engineering
Vulnerabi!ity Committee Protocol {PIEVC) {wva.mei.gov.on.ca, 2010). These assessments will assist MEI
and ORC in ensuring the long-term resilience of gévemment infrastructure to a changing climate. In the\
years to come, MEI .;,hould consider expanding this exercise to conduct additional case studies across
different geographic regions and varying government building asset types. Furthermore, MEl has been
in consultation with the Canada Green Building Council (CaGBC) to deve!op. further requirements when '
conducting new construction and major renovation projects for Ontario government buildings
(wva.mei.gov:on.ca, 2010). Currentl;l, the Qrovincial governmer’n has mandated that all new
Eon;truction and major renovations for government .buildings achieye LEED™ certified siandaArd. The
vprovince is considering changing this standard toa higher level under CaGBC requiremAents. Some cities
in North America a;\d jurisdictio‘ns have adopted LEED™ Silver or Gold as.the minimum standard for

construction of publicly owned buildings such as Portland, OR; Scottsdale, AZ; and Vancouver, BC (Expert

Panel on Climate Change, 2009).

The need to introduce cl_imate change risk assessmen}s in:co\the overall‘ day to day infrastrﬁcture
plgnning and iqvestmgnt strateg%es in Ontario corpes at a time when all Ievgls o% goyernment are facing
challengeg fn meeting current and deferre_d infrastructure needs (Expert ‘vPanel on Climate Change,
.2009). The panel recommend; that Ontario’s public\infrastructure shqqld be pro.per!y documented and

’ trackgq based on k;ey indicators such as location, age and ;qrrent physical condition to erlwa.ble proper‘
plaqning of aqavpta.tipn,’;meésure‘s (Efpert Panel og | Climaté ’Change, :2009). To address this

recommendation, the provincial government has adopted asset management ‘plans for provincially-
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owned infrastructure and has started to consider and incorporate climate adaptation practices into the

capital planning process (www.mei.gov.on.ca, 2010).

. ' ’

These climate change risk assessments may uncover vulnerabilities in assets across thje province
by ‘which the gqv;ernmeqt may be inclined to mitigate. It is evident that adaptiv’e practices are more
benéﬁcial and cost effective when integrated into the planning and design of facilities rather than as a
retrofit to existing structures. However, modifications to the current built environment may be needed
to respond to changing clirﬁates and increased flood risks. Thése madifications to the current building
stock can include buitdiﬁg hardening m;chanisms that c‘an~ withstand flooding or extreme heat.
Réplacement of building systems and materials can be chosen that are able to withstand more .extreme
weather which in turn, will not fail és ofte;l as inferior s;rstems and materials. Furthermore, the upkeep
and mariagement of public infrastructure to maintain assets in good conditipn and mitigate depreciafion
will enable public infrastructure to have a greater abili‘ty }o withstand the strésges on building structures
présented by changing climates. This would entail ghe systematic funding of capita‘l repéir projects on

an annual basis and the upkeep or replacement of building systems in a timely manner to provide the

maost resiliencies against extreme weather events.

-- The province’s annual capital lplannir'\g process is by far the most inéegral part in establisﬁing a
sustainable way forward for adapting the built environment to climate chanée. As annual and ;ong-term
blans are deve!obed by all ministriés; they must consider the éffecfs that new capital requests may have -
on the future of Ontario’s infrastructure. . The annual capital plan process is \;vhere the province has the
most leverage to incorporate funding and commitments ‘in meéting Ontario’s adaptation plan. The
Expert Panel reports th/at they were encouraged to see revisions to the annual‘ infrastructure blanniﬁg
guidelines to r;xinistries to enhance considerations of ~climate change in 'infrast;t;cture investments

{Expert Panel on Climate Change, 2009). Furthermore, the province has incorp&rated a ‘multi—year

.
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Infrastructure Plan, called the Long-term Infrastructure Plan (LTIP) to accompany annual capital plans in
order to require ministries to consider the impacts on infrastructure and identify capital renewal
projects that address climate chanée adaptation and mitigation (Expert Panel on Climate Change, 2009).
The annual reborting cycle will allow MEI wéo have oversight on the capital requests brought forward, as

well as monitor long-term progress toward targets as identified by ministries.

In addition to the LTIP and annual plans, MEI introduced the Greén Energy Act in 2009 which will -
have prdminent positive effects toward the built and natural environments. This ‘first of its kind’
iegfs|ation in Oqtario will place a greater emphasi§ on energy efficiency“and conservation as well as a
focus on generation from renewable power sources> s;ugh as wind, | solar and .‘biofuels
(W\Afw.rr{ei;gov.on.ca, 2009). The introduction of this legislation will hélp foster“a culture of consel;vation
in Ontério and will produce new and emerging adaptatidn opportunities throughout the province.‘ The
province can also be commendevd o;x‘its new energy saving target, whereby the province intends to
achieve a 19% reducﬁon in GHG emissions by 2614 ovér 2006 levels in government fac%litiéﬁ
(w‘ww.mei.g\ov.on.ca, 2005). Aithough adaptation strategiés are neceﬁsary, less a;iaptation w;ll be

required if climate change can be somewhat mitigated through the conservation of energy and the

reduction of Ontario’s carbon footprint. ' .

When takin:g the considerations presentec} to Ontafio by the Expert Panel on Climate Change
'Adaptatio‘n and lessons from research éemonstrated through’ alternative governance models on
adaptation, the pfovince has room to rework current frameworks in place. Although the annual capital
plainn‘ing cycle for the maintenance and construction of gox@mment facilities has been the main tool for
maintaining;Infrastructure in Onta;rio, there are significant gaps when focusing on climate change

adaptation and mifigation. : ’ ;
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Current forms of planning, review and implementation can all be revised in order to capture the
effort and funding needed to manage the government’s infrastructure in a responsible and
environmentally friendly way. The current planning model for managing Ontario’s infrastructure over

the long-term is potentially the biggest area for improvement. Ministries currently request

infrastructure dollars in a piecemeal fashion from government with little attention paid to future long-

A

term impacts of infrastructure énd mitigating factors. For instanc'e, the Ministry of the Attorney Gengral
(MAG‘) may request pianning funding from government to undertake a study for a new consolidated‘
courthouse in any given area of the province. Currently, the capital planning guidelines require MAG to
jus;ify why the new courthouse is necessary from strictly a program perspective. That is, demonstrating
that current facilities in the area have outgrown their usefulness to deliver consistent and convenient

justice services to the public and that caseload demand has increased beyond the capacity for the

courthouse to manage. Factors that are not taken into consideration relate to the overall mana{gement

+

and impact tﬁis new capital project may hav‘e o.n the government’s portfolio as a whole. For egarr;ple,
before capfteﬂ dollars are allqcated to construct a new courthouse on'a gret.anﬁeldisite, consi;iérations
should first iae given to exist‘ing assets curréntly present in the government’s portfolio'and under the
province’s control. Ontario’s current building portfolio coﬁtains Eui!dings thfat n;ay be underutilized or
vacant which may be suitable candidate's for the expansion of MAG's progra;n: | These tybés of facilities
are already contributing to the govemment"s carbon fdotprint and it would m__ake more s;ense to make
use, of the building that is already built, rat‘t;er than building new. Ob\)iodsly, necessary‘building
upgrades such as window replacerhent‘: boiler and chiller upgrades, for example, may be necessary to
make the building as energy efficient as possible while incorponiating planned vadaptation building

element specific to the climate zone in which that building exists.

Furthermoré, if MAG's request to build a new courthouse were to be approved, what would

happen to the current facilities they are currently occupying? In many cases, two or three courthouses
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are vacated in a certain geographical location to ‘consoliaate’ into a newer, larger facility. MAG would
not be required to consider the impacts of vacating these facilities, nor would they be required to
produce a planning report that would make suggestions to government about the highest and best use
of these facilities once MAG is gone. The capital pianning cycle is meant to require ministries in
governmeﬁt to think about their long term plans for occupying facilities across tt_le province. This plan,
however, is only concerned abouf the service delivery models presented by individual ministries. These‘ .
service delivery models vary greatly by ministry and program area therefore presenting an ad-hoc
approval process across sectors. '\rhe annual planning cycle must also incorporate overall attention to
the built environment as well and the impacts that new c'onstruction or major renovation may have on
the GHG emissions for buildings and the assets left behind. Attention to this will Acontribute to a planned

adaptation framework that is revisited and revised on an annual basis.

The current approval process and implementation of capital projects can also be refined to
include attention to adaptation and n'iitigation. As with the planning stage, approvéls must coincide
with projects Fhat make a concerted effort to either reduce GHG emissions or adapt to changing
' t;nvironments, or both. Dépision makers must advocate certain requirements from gcvernment as a
whole tc; produce plans and program directions that contribute to theT provinces Climate Change Action
Plan. Although there are many competing intere;‘,ts for the })uilt environment, such as security threat
risk assessments, making buildings more accessible to disaﬁled Ontarians, z;nd general maintenance
sche;iules, m‘ore~funding must be allocated to projects that demons%rate adaptive cépabilities and
mitigation technologies, such as renewable technologies. Gone are the days where decision makers can
solely defend their investn;ent decisions on the';:ost benefit of return on certain projects.’ Decision
makers must now consider the net benefit as a whole to government and the society at large in terms of

. adapting to changing climates before core infrastructures are imminently damaged. Increased up front

capital investments in public infrastructure will lend itself to both financial and environmental benefits
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down the road: that far surpass initial investments. Furthermore, the implementation of projects
conducted by government should include an evaluation mechanism that appraises the overéll benefit of
the project i_ncluding financial, environmental ana social. Over time, government will attain enough
bistorical information to determine which projects will have the greatest overall benefit and w?ll also be
able to change s.pendiné patterns as new scientific information about climate becomes available.
Therefore, the current re’giew, approval and implementation préctices in Ontario should be modified to |

.

include these considerations in working toward a more holistic approach to planned adaptation.

These alterations to the current capital 'planning process should not be borne so!ely_ by the
Ministry of“ gnergy and ln%fasfructﬁre (ME1} alone. All ministries and agencieé' rgsponsible for
gaverﬁment assets have a role to play. As previously discussed, the Climate Change Action Plan sets the
framework for Ontario in terms of reducing GHG emissions and adapting Jto future climates. The OPS
Green Office should continue to have‘oversight on the overall progress from government as a whole and
bring together achievements from individual minjsgries so that khqwledge can tge shared. ME! will
continue to be the ministry responsible for managing the government’s portfolio a‘nd making
recommendations to Treasury Board on annual capital spending. MEI should continually revise planning
guidelines to improve consistency and justification for ﬁew projects through language and requirements
that "signal mitigation and adaptive capacities will be taken in;o consideration when evaluating
approvals. These guidelines must also force ministries to look a't long-range plannjng for their fécilities
from both a program and portfolio perspectivé. MEI should aiso promote and reward projects that
focus on mitigation and adaptation strategies and techniques. - The larger, more difficult challenge will
be for individual ministries to- includé justification for capital. dollars through an anail~ys.is of
environmental benefi*ts~ and reduction of emissions. In many cases, ministries do not have stand alone

departments that have a firm grasp on climate change issues, nor do they have the expertise to

demonstrate to government how their project will be an adaptive one. As the agent on behalf of ME|,
- 60 -
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the Ontario Realty Corporation must help with this analysis while capital plans are being developed at
the ministry level. The ORC will be able to give insight into how to make projects more adaptive and
increase adaptive capabilities. The ORC will not be able to do this comprehensively for al‘! ministries and
projects. It is therefore necessary for ministries to attain necessary in-house expertise to manage their
long-term plans with a focus on environmental benefits. Ministries m;:st also be accountable for taking
into account broader portfolio issues, such Aas vacated facilities and the impacts of new construc‘tion,“

when submitting annual reqi.nests to MEL
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9.0 Conclusion

As diiscussed th'roughout this paper, the effects of climate change are inevitable and
governments must strive to forn.nulate goals and action plans that mitigate climate change and prepare
the built environment for unforeseeablé circumstances. The two main drawbacics for implementation of
a cdmprehensive climate change'adaptaticn strategy in Ontario can be attributed to (1) the inability to

\

properly project or anticipate future effects of climate change and (2) the inability for decision makers to \

“*

allocate appropriate funding to projects that may not result in substantial benefit.

In Ontario, substantial effort has been made to incorporate best practices and resilient design
wh‘er‘w managing the government’s bortfolio. There is, however, a long road ahead. The Expert Panel on
Climate Change Adaptation has given the province a grab-bag of solutions to further incorporate
adaptation techniques into current and future policy frameworks. These recommendations will need to
be a focus for the Ontario government over the long-term as populations incrgase and demands for
publi; infrastructure become overwhe]ming. These ‘recomm.ér.\dations s;a.rt the conQersation at the
Q policy level in attaining a long-term planned adaptation stratégy for the prdvince while mitigating

greenhouse gas emissions and conserving energy.

.

* In order for the government to fully accept and incorporate climate change adaptation into both
policy and operations, there must be a shift in thinking toward who and what our public assets are
serving. As previously discufssed, the primary focus and reason why government invests in its building

portfolio is to provide accessible, safe and adequate services to all 6ntarians. Not only should this focus
Se on serving the public, but s;rving the environmth as well. Shifting the tqols and information
ayailable to decision makers to build and manage the govemmgnt’s portfolio in a way that is rg‘sponsible
to the envirqnment as wgl! as the public will serve’to be penefi;ial in the long run. Not only will up-front
investments in energy upgrades save operational costs for government, but it will also allow for the

5
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reduction of GHG's emitted from Ontario buildings. Furthermore, building in sustainable and planned
adaptation techniques today will allow for the building portfolio to have a longer lifespan and be more
responsive to catastrophic weather events. This is especially important for Ontario’s core a;ssets, where
they are often used as shelters and command centers in the event of major climate eve'nts.VTherefore,
regardless of the ‘pa\,-rbac'k periods or overall ‘net’ benefit to goverhment, climate change adaptation
should be built into infrastructure planning immediately, as the costs associated with repairing assets
after weather gvents have occurred can be much greater. Furthermore, Ontario’s long-term adaptétion

g .

plan should be flexible enough to change and adapt as new weather or infrastructure information

becomes available.. This flexibility will prove to be useful as government and policy makers change and

as political ager;das are altered.

The available optiohs for change \in Ontario’s current 'capital planning process have been
identified as having prominent effects on the way infrastructure is managed. It has been not;d that all
ministries and agencies are responsible for paying fttgntion to and including adaptation in their annual
capital plans. While the OPS Green Ofﬁcé should continue to expand its ma;sciate over the govemancé
of climate change internal to government, ministries should bégin to a.ddress climate change behéfits
into thwe foundation of their long term plans. MEI should continue *o require individual miﬂistries to
demonstrate capital benefits to adaption while maintaining e; holistic approach to the current buil£ ‘
énvironment;‘ Decision makers should begin to loosén the purse strings on aéap;ive investments and
realize the numerous benefits, including financial, that adaptation and mitigation projects will have on

managing a sustainable building portfolio. Individual ministries should also begin to arm themselves with

necessary expertise in managing long-term infrastructure plans.

"The Ontario‘gbvernr'nent should continue to move forward in establishing focused research in

the arena of adaptatioﬁ and‘mrﬁitigation. Research on the subﬁtantial benefits a\daptation and mitigatioﬁ

~ . ,' PR
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projects can have ‘and the impacts or savings to operational budgets will be beneficial in tendering
future infrastructure projects. Further research must also be paid to the ever changing advancements
in renewable technologies and building systems that can help mitigate the effects of climate change.
More attention on the structuring of long-term plans and the management of deteriorating assets will
be beneﬁciahl to Ontario’s success. With population in bntario expected to rise and increased deferred
maintenance to the building portfolio on the horizon, a delicate balar;ce between creating new\and\

maintaining current infrastructure will play an important role in establishing a reliable infrastructure

network for the future.

The Ontario government can be proud of the gro;zndbreaking legislation it has introduced over
tt;e past five years to focus on energy conservation, the promotion gf renewable technologieg, and
support to build mbre compact and complete heiéhborhi:ods. Although there is still much to be done,
" Ontario has poised itself to be one of the ‘green’ leaders in North America and now has the o’pportunity

to capitalize on its past by adoptirig more robust planned adaptation methodologies for the future.
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