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Abstract:

A three-year study is currently being conductediétermine the adaptive capacity of
hospitals in Australia and New Zealand to cope wiimate change-related extreme
weather events. The primary objective of this rede# to develop strategies that can
be employed to improve the resilience of hospéallities to these events. A case study
approach was adopted to collect data through fgomsgps comprising participants who

had experienced extreme weather events. Using aisk opportunity management

methods, focus group workshop sessions were usadtasctured approach to identify,

assess and control the risks and opportunitieceded with an extreme weather event
scenario. The research findings indicate that tieeoensiderable scope for clinical and
non-clinical staff to work cooperatively in develog preventative as well as response
and recovery strategies. The findings reinforceviesv that the relationship between

building users and building facilities needs to rape in an integrated fashion if any

adaptive strategy is to be effective. This raisgsresting governance issues which will
be explored in future research.

Keywords:
adaptive capacity, case study, hospitals, oppdytumnsk

1 Introduction

In recent years there has been an accumulationidérece pointing to links between
climate change and extreme weather events (Henmdsaly, 2007; Steffen, Love, &
Whetton, 2006; Stern, 2009). For Australia and NEaland, this is likely to manifest
itself as more frequent and severe heatwaves, $laod storms (Australian Greenhouse
Office, 2006; Hennessy et al., 2007; Preston & §pA605). Extreme weather events
are caused when an individual climate variable sasctemperature or rainfall “exceeds
a particular threshold and deviates significantbnf mean climate conditions or when
there is a critical combination of different vardiedd' (Linnenluecke & Griffiths, 2010,
p. 2). This can occur either when climatic conaitidluctuate much more than normal,
thus resulting in a severe weather event, or whenetvent falls outside the normal
climatic season, such as a flood occurring duringoemally dry season. Due to the
unpredictability and impact of these events, thegepsignificant risk to society at large,
and place strain on critical infrastructure. Thaltie sector is especially vulnerable to
natural disasters (PAHO/WHO, 2004) and the capgmli hospitals to carry out their
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vital roles during and immediately after an extreweather event is paramount to the
success of the wider recovery process. While nespiteds are relatively resilient to
external forces, existing building stock would bignfeom the application of adaptation
strategies to improve their resilience (Australiareenhouse Office, 2007). The aim of
this research is to identify what actions can b@leged by hospital management, both
clinical and facilities, to enable the continuitfyleealth care during an extreme weather
event.

Whilst the impact of climate change on healthcagbvdry is currently the focus of
considerable research (Bonnett et al., 2007; LapBA07; McCaughrin & Mattammal,
2003), physical healthcare infrastructure has bektively neglected. The importance
of addressing this deficiency was acknowledgedhieyAustralian Science Engineering
and Innovation Council (PMSEIC Independent Worki@goup, 2007) and by the
Council of Australian Governments (2007) when tmegommended that Australian
governments should give priority to developing @tenchange adaptation strategies for
Australia’s health infrastructure. Given the age Aistralian and New Zealand
healthcare infrastructure, they recognised thateex¢ weather events are likely to
create increasingly challenging physical and pétielated demands which were not
envisaged in original hospital designs. Hence iingortant to undertake research
which focuses on the interplay between health seryproviders and designers,
constructors and managers of hospital facilities.

The research method adopted was a multiple cagg spproach employing in-depth
focus group workshops. The case study approactegesuccessful outcomes with the
focus group sessions identifying a detailed rarfgeoatrols that could be employed to
mitigate risks and also opportunities for the depelent of adaptive strategies. There
was general agreement amongst workshop participhatshe exploration of risk and
opportunity profiles which marked the culminatiohtbis stage of the project was of
both conceptual and practical use in the managewiehbspitals particularly during
and after an extreme weather event.

2 Research agenda

The research project commenced in June 2009 angdriz®s three stages viz.
« Stage 1 - vulnerability analysis
» Stage 2 - adaptive capacity analysis
» Stage 3 - development of adaptive strategies

A case study approach was used for Stages 1 arith2hg same case study hospitals
being used for both stages. Stages 1 and 2 ofrtjecp have now been completed and
Stage 3 has recently commenced. The results frageSt are discussed in previous
publications (Carthey, Loosemore, Chandra, & Cha2@l0; Loosemore, Carthey,
Chandra, & Chand, 2011); the topic of this papehésStage 2 results.

3 Research Methodology

The case study approach deployed for Stages 1 adidely accepted as a useful tool
for studying organisational responses to crisis fandleveloping theory inductively by

recognizing patterns of relationships across cssssemore & Hughes, 2001). This is
important because understanding the operation gjfitads requires more than a simple
appreciation of building related issues given thdtospital is a complex organisation
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with many diverse stakeholders and functions. Resg®to extreme weather events are
similarly complex and involve an interplay of maagonomic, social, organisational,
political and cultural considerations which canyooé explored fully using a case study
approach (Yin, 2009). A broader approach, such &is&ey or questionnaire may have
failed to provide the depth of insight needed tdemstand the social and organisational
complexity of the adaptive system in respondingriextreme weather event.

3.1 Description of Case Studies

Three major referral hospitals were chosen in closesultation with partner health
services in Australia and New Zealand. The caseietuvere selected based on their
size and age, population dependency, historicahatic records and future climatic
predictions. The three case studies comprised Gtd#fbour Base Hospital; Whangarei
Hospital, and Ceduna District Health Services. Eacthese facilities had previously
been subjected flash floods, floods caused by ssomges and heatwaves respectively.

3.2  Description of Case Studies

3.3  Coffs Harbour Base Hospital

Situated on the mid North Coast of NSW, Coffs HarbBase Hospital is the largest
hospital in the North Coast Area. It serves a pafpah of 100,000, an estimated 68,000
of which resides in Coffs Harbour city. Coffs Haupds a humid, sub-tropical area with
an average annual rainfall of 1,700mm (Coffs Harb@ity Council, 2009). Flooding
and storms are relatively common, although itsnsity has increased dramatically in
recent years, with the region experiencing six m#moding events in 2009 alone.
Whilst Coffs Harbour Base Hospital is relativelywnebeing operational only since
2001, the hospital suffers from its location adjade a creek and on a flood plain, and
the area around the hospital is one of the firstoimn to be inundated in a flooding
event.

3.4  Whangarei Hospital

Whangarei Hospital serves a district of 78,000 iardcated in the North Island of New
Zealand in the Northland area which has a populaifcapproximately 155,000 people.
The hospital building is situated on a hill, and¢essed by only one road which can be
cut off during floods and storms. A major renovatisas undertaken in 2001, but many
of the buildings date from the 1950s-1960s or ewarier. The NZ Ministry for the
Environment (2009) warns that due to climate changerthland's temperature is
expected to rise by’8 over the next century and the frequency of floomlsid increase
fourfold by 2090. Specifically, summer and autummapical storms may bring an
increase in the intensity of extreme rainfall cagssevere flooding to the hospital and
surrounding areas (Ministry for the Environment02)

35 Ceduna District Health Services

Ceduna is located in the remote northwest cornéneoEyre Peninsula, South Australia
and is approximately 10 hours by road from Adelai@eat of its small population of
3,731, 25.5% of the population in 2006 identifidekrhselves as indigenous i.e. of
Aboriginal or Torres Strait Islander origin (Audtea Bureau of Statistics, 2010).
Located within an arid zone, the town is exposeddaq dry summers with limited
rainfall, during which time the daytime temperagioan reach up to 4Z for a week or
longer. In early 2009, when Adelaide reported ubtdays over 4T - some of the
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hottest days recorded in the region for more th@ny&ars - Ceduna recorded a
temperature of 46°Z (ABC News, 2009).

Ceduna District Health Services offers a mix ofa2bite care beds and 10 beds for high
level aged care, with a further 29 beds for loweleaged care located on another site
(Country Health SA, 2009). A major upgrade of thealth service facilities are
currently being undertaken (South Australia PardatmHouse of Assembly Public
Works Committee, 2009).

4  Data collection

Data collection was by means of a series of foctmum sessions using a risk
management tool called ‘Risk and Opportunities Mgmaent System’ (ROMS, 2011)
to capture stakeholder experience. Focus groupdesigned to promote interaction and
self-disclosure among a carefully structured grotipespondents who can share their
perspectives about a specific topic in a non-judg@al environment (Morgan, 1997).
ROMS is a process which uses multimedia technotogyovide a structured approach
to identifying, assessing and controlling the rigkel opportunities associated with an
nominated problem — in this case “How to resporfdotively to an extreme weather
event scenario”. By acknowledging employees’ expertand insights as an
organisation’s key asset in managing risks, it ges a multimedia platform for the
organisation’s key stakeholders to come togetheerigage in an interactive and
constructive process (Loosemore, 2010). The saendar these ROMS workshops
were different in each case study and reflected Ittoal extreme weather event
possibilities. Scenarios are an accepted methodisk management in helping
stakeholders think about risks and opportunitiesn@tra & McBean, 2005). In our case
studies the scenarios were generated from scieatifrice and statistical evidence from
UNSW Climate Change Research Centre (a partndrisnrésearch). In both Stages 1
and 2 the ROMS workshops were conducted in eack shgly hospital with key
stakeholders including clinicians, emergency depant staff, facility managers,
nurses, technical staff, health care specialisisheralth service representatives. Stage 1
involved a one-day workshop to identify and asskssisks and opportunities for each
case study hospital and Stage 2 (the subject sfglper) involved another one-day
workshop to consider the controls which could redtie risks to an acceptable level
and maximise the opportunities associated witlclimeate change scenario. The results
of Stage 1 (Carthey et al., 2010) showed that tieermling organisational objective was
continuity of service delivery with the primary fgsting objectives of (a) preserving
the building structure’s integrity along with itsiiling services; (b) having effective
communication both externally and internally; (cqintaining access to and from the
site; and (d) ensuring availability and safety @ievant staff on hand to respond to the
crises. From the profile of the risks and oppotiasiidentified from the first round of
focus-groups, it was also clear that many of tis&sriand opportunities were in a
dynamic relationship where the occurrence of alsiegent could trigger a number of
associated events. For example in one of the d¢adees the lack of an early warning
flood monitoring system resulted in the inundatisiha car parking area with the
consequential loss of 90 cars belonging to staid, leey clinical and maintenance staff
not having enough time to arrive on site beforertiaels became inaccessible.
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5 Findings and discussion

In Stage 1 a total of 90 risks and 36 opportunitiad been identified across the three
case studies. In the Stage 2 ROMS workshops adbted8 ‘additional controls’ were
identified. Additional controls are items that tiséakeholder group felt could be
accomplished ‘in-house’ to supplement or complentiegit existing controls in order to
mitigate the risks or maximise opportunities. And€eresidual level’ is computed,
showing the resulting severity(/benefit) of thek¢lepportunity) if those additional
controls identified were to be implemented. This dalculated based on the
stakeholders’ judgement of the probability of tleks(/opportunities) happening and
the impact to their ability of achieving the objees if it were to happen (i.e. residual
probability x residual consequence = residual levible 1 shows an extract from the
second workshop at Coffs Harbour Base Hospital By of illustrating the nature of
some of the additional controls identified.
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Table 1. . Some of the additional controls ideadiffor the objective “to ensure staff and patiefty” at

Coffs Harbour Base Hospital

. . o Residual Residual Residual
Risks and Opportunities Additional Controls Probability | Consequence Level
Rare N
: iy | St | Low
B To ensure staff and patient safety (including vidbée patients Possible .
b o i S X Moderate High
o within the community) (Weighting 40%) Likely Mai :
(e} Almost jor ey ngh
; Extraordinary | Exceptional
certain
Lobby Road and Traffic
Authority/Council to upgrade roads$
from hospital to bypass — as part of . . .
Pacific Highway upgrade and Coffs Likely Major Very High
Harbour bypass to ensure all
(13) Roads being cut weather access
(Almost Ceg_am, Major, Very| Further develop support provided to Almost Moderate High
igh) local hospitals Certain
Developing a process of when we
receive early warning that those op Almost
call physically come into the facility Certain Minor Medium
so we have them on site (intensivist,
anaesthetist, general surgeon etq)
Help age care providers to secure
funding to develop risk _ Possible Major High
management/emergency/business
. continuity management plans
9 (gzgt) é‘gﬂﬁﬁ?{ig %Oéanggrt] L Lobby commonwealth to mgke ris
) . ; management plans/business . .
o and capacity to implement continuity management part of aqe Rare Major Medium
those plans Y gement part ot agg
care facility accreditation process
(Possible, Major, High) Lobby local _Government plann_e_r_s ‘0
make location of age care facilitie$
in development application approval  Rare Major Medium
consider risk of where they are
building
Improve internal communications
relating to early warning — give staff Possible Major High
time to move cars etc
Provision of real time data about
(25) Inability to respond to | levels of creeks (currently a critical
speed of event lag of 15 minutes) - linked to Unlikely Major Medium
triggers which commence activation
(Possible, Major, High) of plans
Automated early warning system is
needed to ensure _that _alarms ring|if Unlikely Major Medium
rate of creek flooding rises above ja
certain rate — currently manual
(21) Develop and implement
flood mitigation strategy for
o | the site (e.g. Coffs Harbour| Work together with council and SES
;g bypass may present to develop a mitigation strategy —|  Unlikely Major Medium
s opportunity, engage with document procedures
5 urban planning controls)
2 (Possible, Major, High)
O | (38) Build a multi-storey car| Private medical centre developer
park wants to build one — negotiate witl Likely Moderate High
(Unlikely, Moderate, Low) them as a JV to build one T

Table 1 provides a sample of the large range afiptescontrols identified to reduce the
risk exposure of hospitals to climate change rdlaetreme weather events. In each
case study, the foreseen residual risks and oppbets profile were compared to the
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original risk profile from the Stage 1 workshopsr(tombined results from all three
case studies, see Figure 1). When compared toridgfieal risk profile, the residual risk
profile shows how the risks and opportunities wosihift as a result of implementing
the additional controls, assuming the organisatiomoses to and is able to act on the
additional controls and that the controls havertidended effect. Figure 1 show how
across the three case studies, the existing clilaémge risks can be significantly
lowered, and the opportunities improved with daweatthat the lowering of risks and
the improvement of opportunities represents thet mpsmistic projection of outcomes.

(a) Original/Residual Risk profile (combined)
100%

80%

60%

40%

20%

0%

Low Medium High VeryHigh Exceptional

= Original Risk === =Residual Risk

(b) Original/Residual Opportunity profile (combined)
100%

80%

60%

40%

20%

0%
Low Medium High VeryHigh Exceptional

= Qriginal Opportunity = === = Residual Opportunity

Figure 1. Graphs of the combined results from lineg case studies profiling the distribution of (a)
original risk versus residual risk and (b) originglportunity versus residual opportunity.

Three main observations can be made regardingditidganal controls:

1. The controls relate to a wide range of health serdelivery issues. Some are
building related; others are organisational in retand some relate to situations
where the organisation and the building are closgbr-connected.

2. Some controls have a particularly strong impact lzank a ‘knock-on’ effect on
other controls. For example an automated earlydflwarning device.
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3. Although by definition additional controls shoub@ able to be accomplished
‘in-house’ the implementation of a control may abtways be within the sphere
of influence of the health service organisation guestion — for example
lobbying the Roads and Traffic Authority and thedb Council to upgrade
access roads is a case in point.

Observation 3 raises some interesting issues wgperct to the ability to implement a

control which is not directly within the sphereiofluence of the stakeholders. In order

to explore this issue further, a coding exercise wadertaken to categorise the nature
of the controls identified. The objective of thedow exercise was to systematise
possible strategies in order to compare like-wiith-land to identify any patterns that

could be used towards formulating an adaptive exjsat Patterns were identified by

examining co-occurrences such as correlation betW&emes, respondents or events”
(Guest & McLellan, 2003, p. 188). Each item codexswhecked against the others to
establish analytical categories, in a process nedeto as ‘constant comparison’ (Pope,
Ziebland & Mays, 2000).

This analysis was, in essence, a fine grained exobm of spheres of influence.
Controls were coded into endogenous and exogerategaries and then further broken
categorised into ‘within sphere of influence’, ‘pally within sphere of influence’ and
‘outside sphere of influence’. These categoriekecethe nature of healthcare systems
which are characterised by a complex hierarchitaictire of decision takers with
varying spheres of influence (Becker, 2007). Taent ‘endogenous’ refers to the
sphere of influence of decision takers in the casdy hospitals. The term ‘exogenous’
refers to the sphere of influence of external agmpcsuch as other government
departments or private organisations. The appradth was adopted is similar to that
advocated by Wu et al (2006, pp. 352-353) who gedupsk factors, in their case
inbound supply risk factors, into similar categeri#t is interesting to note that natural
disasters are classified by Wu et al as “extermaloatrollable” (i.e. ‘exogenous and
outside sphere of influence’), whereas the ROMSgse has helped our case study
organisations to gain an element of control to aa#l these external risks. Examples
of endogenous and exogenous controls are providebable 2. Although these are
presented as two distinct categories, in prachieébbundary between the two is often a
fuzzy continuum. It was clear from our second whdgsthat the likelihood of a control
being proposed and, in turn, implemented is diyectrrelated to the degree of
influence or authority which a stakeholder is aoleexert. For example, in the case of
Ceduna hospital, the stakeholders were assertiveakimg control over seemingly
exogenous issues. When faced with the challenge&ding to provide accommodation
on site for an extended period of stay for staffimy a heatwave event, ideas of
appealing to a higher authority for funding quickiyned inwards, with participants
noting “I think we can do some of that ourselvase.could publically raise funds [from
the local community] for beds and the like”.

Table 2 gives examples of each endogenous comtdokgogenous control with 3 levels
of spheres of influence with the proviso that tlwurddary between these spheres of
influence has been presented as clear cut fotrditinge purposes.
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Table 2. Endogenous and exogenous controls

Categories Definition Example (extracted from
workshop transcript)
‘= | Within sphere of | Actions that can easily be implemented using | Set up a pseudo pharmag
W | influence (a) existing resources and associations within the| service for visitors
9 hospital organisation
9 Partially within Actions that will require collaboration or Develop support system
o sphere of assistance from other health departments amongst local hospitals
S influence (b)
< | Outside sphere of Strategic decisions relating to the hospital ttet iBuild a new hospital
W | influence (c) organisation does not have the authority to make
Within sphere of | Actions involving or dealing with outside bodigsEducate public about
influence(a) but which the hospital organisation can easily| extreme weather event
- manage and control risks
L>IJ< Partially within Actions involving or dealing with outside bodigsNegotiate with nearby
e sphere of but which the hospital organisation can managemining company to share
3 influence (b) and control somewhat their resources
c | Outside sphere of Actions involving or dealing with outside bodigsLobby commonwealth
o |- : . S )
o | influence (c) and which the hospital organisation has little | government to change the
L% scope or likelihood of management and contragl building requirements for

D

aged care facilities

As part of the process of identifying suitable adegstrategies, Stage 2 of this research
project is primarily concerned with the interplagtlween organisational activity (the
users) and the built environment (the physicalastitucture). In order to ascertain the
ratio of controls relating to ‘organisational adyv and 'physical infrastructure’ the data
was further analysed by sieving the results ofstiigere of influence exercise illustrated
in Table 2 through these two identifiers. The resof this exercise are illustrated in
Table 3. In all 158 additional controls were anatyss part of this exercise.

Table 3. Coding of additional controls into catég®of endogenous and exogenous, with sub categirie
‘within sphere of influence’, ‘partially within sge of influence’ and ‘outside sphere of influence’

Total Organisational” | Built Environment##
Endogenous (En) 109 57 52
En — within sphere of influence 88 50 38
En — partially within sphere of influence 15 7 8
En — outside sphere of influence 6 0 6
Exogenous (Ex) 49 30 19
Ex — within sphere of influence 21 17 4
Ex — partially sphere of influence 15 7 8
Ex — outside sphere of influence 13 6 7
TOTAL 158 87 71

# Protocols; internal procedures; disaster plans
## Building envelope; building services; equipméagput and provision of space

Given that the data is derived from three caseiesudo statistical inferences can be
drawn from the results of the analyses. They dodwawprovide an interesting insight
into the stakeholders’ perceptions of risk and oppoty management. The scenario
presented to stakeholders at the commencemenedR@MS workshops for Stage 2
was “What controls in addition to existing contralan the organisation implement
internally to minimise risks and maximise opporti@s?”. This approach is very much
in line with systems thinking where the main causleshange in an organization (i.e. a
system) are considered to be the interactions nvitiie organization itself, not

influences from outside the organization. Problemihe organization are not attributed
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to outside circumstances — the competitors, thespithe markets, the economy or the
government. “Systems thinking implies that ther@asoutside; that you and the cause
of your problems are part of a single system” (®eri®90, p. 67). This view does not
mean ignoring effects of external factors; it dnes/ever mean that the way the system
responds to external factors depends on the dynamicture of the system itself
(Mbiti, 2008). Previously we have made the poirtt thatural disasters are classified by
Wu et al (Wu et al.,, 2006) as “external uncontidid, whereas the ROMS process
provides organisations with an element of contoali¢al with these external risks. The
ability of our case study participants to thinkidesthe system boundaries is confirmed
in the results obtained from the coding of the addal controls. Table 3 illustrates that
the dominant area for suggested improvement, boterms of organisational activity
and the built environment is ‘endogenous — withphese of influence’ with very few
suggestions being deemed to be outside the sphartuence. In the exogenous zone
it is worth noting that ‘exogenous-within sphereinfiluence’ (for example a public
education program) has the largest number of clentrod typifies an organisation
taking a pro-active role in influencing externaiccmstances. This analysis is still at an
exploratory stage of the ongoing research projedtraay lead to the development of an
assessment tool to measure the adaptive capacitgspital facilities both in terms of
the management of the physical infrastructure aeditanagement of the organisational
activities.

The ratio between endogenous organisational centesid endogenous physical
infrastructure controls is evenly balanced indiogitthat the stakeholders do perceive
the physical environment as being important to stekeholders. This was to some
extent an unexpected result given that most ofviixshop participants were clinicians
or administrators whose primary responsibility hmaere to do with organisational

iIssues than issues relating to the built envirortmen

6 Conclusion and Further Research

Extreme weather events are, by definition, an exdliaary event which falls outside of
the norm. The ability to mitigate the risks posed duch an event and to identify
opportunities for improvement is a reflection ofetladaptive capacity of hospital
facilities (facilities being defined in the broadnse of the physical infrastructure and
the users of the facility). Whilst it could be aeguthat extreme weather events are
uncontrollable occurrences, this does not necéggadan that the impact of the event
cannot be lessened or indeed absorbed by a conapinaf a robust physical
infrastructure and a properly prepared organisatithough the study is limited to
three case studies the application of the ROMSesygiroduced a large and rich data
set which allowed insight into user perceptionsaitrols which could be implemented
to improve the adaptive capacity of hospital féieisi.

To date research into physical healthcare infratire has been relatively neglected.
Our research has added to knowledge in this fdongst other things our analysis of
the data from the case studies demonstrates tisgpassible to categorise controls into
user activities i.e. organisational and physicdtastructure with the proviso that the
built environment includes not just the buildingrelope and building services but also
the provision of space. The findings demonstrad¢ flospital organisations are capable
of identifying risks associated with extreme weatbeents and of conceptualising a
wide ranging set of controls which can be impleradnto improve the adaptive
capacity of hospitals. The findings also demonstthat stakeholders perceive most of
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the proposed additional controls as being endogeramd within their sphere of
influence which is indicative of a positive and active mind set.

The use of a case study approach in Stages 1 ahdh2 project has provided a clear
insight into user perceptions. Stage 3 of thegatojwhich is about to commence, will
seek to validate the findings of Stages 1 and 2unertaking extensive consultation
with key decision takers.

7  Acknowledgement

The authors wish to acknowledge the contributioowf partners in this research: Prof
Andy Pitman, Co-director of the Climate Change Rede Centre at UNSW; Prof Tony
McMichael and Dr Keith Dear, National Centre foridgmiology and Population
Health at ANU; Mr Mark Meurisse of Palisade Asiaciia Pty Limited; and our
industry partners NSW Department of Health, Govemimof South Australia
Department of Health and New Zealand Ministry oalie

8 References

ABC News (2009), ‘South-east heatwave hottest iny@érs’,28 January 2009ABC
News Onlinghttp://www.abc.net.au/news/stories/2009/01/28/283804tm viewed:
20/05/2011.

Australian Bureau of Statistics (2010), NationagiReal Profile: Ceduna (DC) (Local

Government Area): Population/People. Retrieved K2y, 2011, from
http://www.abs.gov.au/AUSSTATS/abs@nrp.nsf/Latesdpcts/LGA41010Populat
ion/Peoplel12005-

2009?0opendocument&tabname=Summary&prodno=LGA4104948i=2005-2009

Australian Greenhouse Office 200Blimate Change Impacts & Risk Management: a
Guide for Business and GovernmebBepartment of Environment and Heritage,
Canberra.

Australian Greenhouse Office (200Ay) assessment of the need to adapt buildings for
the unavoidable consequences of climate chamgport prepared by BRANZ
Limited, Australian Greenhouse Office, Departmeinthe Environment and Water
Resources Canberra, ACT.

Becker, F. and Carthey, J. (2007), ‘Evidence-Badedlthcare Facility Design: Key
Issues in a Collaborative Processhterdisciplinarity in Built Environment
Procurement CIB W092Jniversity of Newcastle, Australia, 23-26 Septemd007.

Bonnett, C. J., Peery, B. N., Cantrill, S. V., PdasT., Haukoos, J. S., McVaney, K. E.
andColwell, C. B. (2007), ‘Surge capacity: a proposedceptual frameworkThe
American Journal of Emergency Medici2é,(3), pp 297-306.

Carthey, J., Loosemore, M., Chandra, V. and Chand}]. (2010), ‘The implications of
extreme weather events for hospital design andittasimanagement - a case study
approach’ Paper presented @he Construction, Building and Real Estate
Conference of the Royal Institution of CharteredvByors Dauphine Université,
Paris, 2-3 September,.

Coffs Harbour City Council (2009), ‘Flooding in th€offs Harbour LGA’,
http://www.coffsharbour.nsw.gov.au/www/html/2518dding-in-the-coffs-
harbour-lga.aspviewed: 27/10/2009.

Council of Australian Governments (200Mational Climate Change Adaptation
Framework COAG, Canberra,

1833



http://www.coag.gov.au/coag_meeting_outcomes/2007-0
13/docs/national_climate_change _adaption_framewdfkviewed: 24/05/2011

Country Health SA (2009), ‘Ceduna District Healtker8ces’, Country Health SA,
http://www.countryhealthsa.sa.gov.au/Services/L@oahtryHealthServices/Cedun
aDistrictHealth.aspxviewed: 18/05/2010.

Guest, G. and McLellan, E. (2003), ‘Distinguishihg Trees from the Forest: Applying
Cluster Analysis to Thematic Qualitative Datieield Methods15 (2), pp 186-201.
Hennessy, K., Fitzharris, B., Bates, B. C., Harvdy, Howden, S. M., Hughes, L.,
Salinger, K.J. and Warrick, R. (200Auystralia and New Zealand. Climate Change

2007: Impacts, Adaptation and Vulnerability. Cohtriion of Working Group 11 to
the Fourth Assessment Report of the Intergoverrah@®atnel on Climate Change
Parry, M.L., Canziani, O.F., Palutikof, J.P., var dlinden, P.J. and Hanson, C.E.,
Cambridge University Press, Cambridge, UK, pp. 50@-

Henstra, D. and McBean, G. (2005), ‘Canadian Deastanagement Policy: Moving
toward a Paradigm Shift2Ganadian Public Policy / Analyse de Politiquég,(3),
pp 303-318.

Lalonde, C. (2007), ‘Primary healthcare organizatidacing a disaster: the Quebec
experience’Disaster Prevention and Managemetf,(1), pp 42-55.

Linnenluecke, M. and Griffiths, A. (2010), ‘Beyordiaptation: Resilience for business
in light of climate change and weather extremBsisiness Society9 (3), pp 477-
511.

Loosemore, M. (2010), ‘Using multimedia to effeeliy engage stakeholders in risk
management’Jnternational Journal of Managing Projects in Busss,3 (2) pp
307-327.

Loosemore, M., Carthey, J., Chandra, V., & ChandMA (2011), ‘Climate Change
Risks and Opportunities in Hospital Adaptatiomternational Journal of Disaster
Resilience in the Built Environmefibrthcoming].

Loosemore, M. and Hughes, W. P. (2001), ‘Confrantsocial defence mechanisms:
avoiding disorganization during criseFhe Journal of Contingencies and Crisis
Management9 (2), pp 73-88.

Mbiti, T. K. P. (2008),A System Dynamics Model of Construction Output emy§
RMIT University, Melbourne [unpublished thesis].

McCaughrin, W. C. and Mattammal, M. (2003), ‘Petfestorm: Organizational
management of patient care under natural disasterdittons’, Journal of
Healthcare Manageme3 (5), pp 295-308.

Ministry for the Environment (2008 limate Change Effects and Impacts Assessment:
A Guidance Manual for Local Government in New ZedlaMinistry for the
Environment Wellington

Ministry for the Environment (2009), ‘How might oiate change affect my region?
Climate change in  Northland’, Ministry for the  Environment
http://www.mfe.govt.nz/issues/climate/about/climat@nge-affect-
regions/northland.htmbiewed: 01/12/2009

Morgan, D. L. (1997),Focus groups as qualitative researcifhousand Oaks,
California, Sage Publications.

PAHO/WHO (2004), ‘Protecting New Health Facilitisom Natural Disasters:
Guidelines for the Promotion of Disaster MitigatiofPrehospital and Disaster
Medicine, 19 (4), pp 326-351.

PMSEIC Independent Working Group (200T)imate Change in Australia: Regional
Impacts and Adaptation — Managing the Risk for palist, Report Prepared for the
Prime Minister’s Science, Engineering and Innovat@ouncil, Canberra:.

1834



Pope, C., Ziebland, S. and Mays, N. (2000), ‘Qatilie research in health care:
Analysing qualitative dataBritish Medical Journal320(7227), pp 114-116.

Preston, BL & Jones, RN (2005flimate Change Impacts on Australia and the
Benefits of Early Action to Reduce Global Greenlkeddas Emission<SIRO.

ROMS. (2011), ‘Risk and Opportunity Management &ysf Cell-Medig
http://www.risk-opportunity.comdiewed: 25/05/2011.

Senge, P. M. (1990)The fifth discipline: the art and practice of theatning
organisation,1* ed., Doubleday/Currency, New York.

South Australia Parliament House of Assembly Publiorks Committee and
Ciccarello, V. (2009)Ceduna Hospital redevelopment : final repdParliament of
South Australia, Adelaide

Steffen, W., Love, G. and Whetton, P. (20063pproaches to defining dangerous
climate change: An Australian perspectivei: Schellnhuber, H. J., W. Cramer, N.
Nakicenovic, T. Wigley and G. Yohe (EdsAyoiding dangerous climate change
Cambridge University Press, Cambridge, pp. 219-225.

Stern, N. (2009), ‘The costs of delaying actiom; Richardson, K., Steffen, W.,
Schellnhuber, H.J., Alcamo, J., Barker, T., Kamni2i., Leemans, R., Liverman,
D., Munasinghe, M., Osman-Elasha, B., Stern, N. Afaver, O. (eds)Synthesis
Report: Climate change: Global Risks, ChallengeB&cisions Copenhagen 2009
University of Copenhagen, Copenhagen, pp 19-20.

World Meteorological Organization (2004), ‘Finalpmet’, In: Commission for Basic
Systems, OPAG on Data Processing and Forecastisigr8yWorkshop on severe
and extreme events forecastiigulouse, France, 26-29 October 2004

http://www.wmo.int/pages/prog/www/DPFS/Meetings/SG-
SWEDP_Geneva2005/INF.3.pdfiewed: 25/05/2011.

Wu, T., Blackhurst, J. and Chidambaram, V. (2008)model for inbound supply risk
analysis’,Computers in Industrg7(4), pp 350-365.

Yin, R. K. (2009), Case Study Research : Design and Methotth, ed, Sage
Publications, London.

1835



