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Abstract

It is becoming increasingly acknowledged that aalféigmt and mitigation are equally important and wofte
interrelated approaches to climate change. Reatagtation initiatives in the UK include the pronaoti of
many policies, reporting and economic support i plblic sector. However, adaptation in the privagetor
still lacks such structured initiative and is iated largely in response to external forces.

This paper presents a review of UK-based adaptatitatives and presents a study of the adaptatiexcision-
making process for the built assets of a largeapeigector organisation. The study was undertakenpart of a
PhD research programme that evaluated the usefubfethe UKCIP Risk, Uncertainty and Decision-makin
Framework as well as the UKCIP 02 climate changgegtions for facilities management decision-makihige
decision-making framework and projections were usgd group of facilities personnel responsible Baiit
asset management to explore various climate risisdavelop adaptation solutions. The paper reporissues
associated with implementing the first three stagfgbe decision-making framework, in particulae froblems
faced by facilities management professionals inratalising the risks and evaluating solutionfieT
following findings were drawn.

A) Adaptation in the private sector is initiated agaian external change or signal, for example niddkees or
experience of a climate-related extreme ev8)tFor many built asset professionals the transfaomabf
scientific climate change data into impacts on rthmiilt asset is a demanding task in terms of megui
knowledge and time. This process is further corapdid by the long time horizon (30 years) associatil
climate projections compared to the short time Zwori(5-10 years) for strategic business decisians, the
uncertainty attached to climate change projecti@)sAs a result of (B), much of the analysis for dexis
making remains qualitative and semi-quantitativd ktks gravitas when hard financial decisions havbe
made.D) The perception and attitude of managerial andegji@a decision-making personnel towards climate
change shapes the decision-making process andatidapbption selectiorE) Adaptive capacity, in terms of
the time, finance and expertise available to oiggtions is important to achieving successful adimptgoals.

Although, the new UKCPO09 projections have been nadglable since the completion of the study, mafy
the findings are generic in nature and directlyligpple to these new tools. In conclusion, by cqgalising

the observed adaptation process with that of osgdion learning, it is suggested that literatureooganisation
learning is likely to provide an effective basig fmderstanding and promoting the adaptation inpttieate

sector.
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1. Introduction

In spite of increasing activities from the globalnemunity of scientists and governments, to addciszate
change through mitigation, recent global weathenéy have instigated a consensus that adaptatwfneigual
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importance and that measures, policy and initigtivethis area should be prioritised. The rece@CR2012)
report is a step towards this, emphasising compiamng approaches to address extreme weather events.

At present, the research and policy for adaptatiothe UK is focused on adaptation preparednesk (ri
assessment) and option generation (suggestive nmesisin public sector and industries such as water,
highways, agriculture and social housing. Muchhid tvork addresses flood risk and overheating steEna

Although adaptation measures and policy will beessary to build in resilience at macro level (regicand
national) as per Stern (2006) much of the adaptatiil be autonomous (individual and business lgwehich
will require policy support.

In light of this, the paper presents a study ofrfolating planned adaptation measures in respon$etuce
climate change impacts for a private sector orgdiois in the UK. In doingso, it highlights the issues
associated with implementation of first 3 stagethef UKCIP risk, uncertainty and decision-makinanfiework
with a team of facilities management professionahicommercial setting. As a concluding note, kagpn
mind the private sector organisational context,cepts from organisational learning as highlightedbther
adaptation studies (Berkhout. et.al. 2006, Boyd @stahr, 2010, Linnenluecke and Griffiths 2010, B4/iand
Vaughan, 2011) are referred to as providing futuses for contributing to the private sector clanettange
adaptation debate.

The structure of the article sets out the UK cliengltange policy initiatives for adaptation, whiadstaddressed
adaptation in the public sector initially througbkrassessment and adaptation option generatingises. The
case of private sector built asset adaptation tined and concepts of organisational decision mglkand
learning are presented. The methodology of theystubriefly described followed by discussion oft@w@orthy
issues. Organisational decision-making and learnomgepts are referred to, to draw out furthergints from
field data followed by the summary of conclusions.

2. UK policy for climate change

Although the UK has been at forefront of settingl athieving emission reduction targets since 2@0@,
attention to constructive adaptation initiativewvdanly began following the Stern (2006) report dinel Pitt
review (2008). Extreme events such as heat wav@&d®3 and 2005 and major flooding in 2007 have also
played part in raising the issue.

Both top-down and bottom-up approaches to adaptatm be noted in part due to a changing poliscahario

in the UK. The establishment of the Climate Chaig¢ 2008 and formation of a Committee on Climate
Change for fulfilment of the Act under the past babregime observes the top-down approach. Theassigns

a central responsibility for reduction in emissitamgets and preparation of a National AdaptatioanHby
assessing risk (Climate change risk assessment RAL@cross various areas. The fulfilment of CCRA is
facilitated by government institutions such as DBEFEhe Environmental Agency and Committee on Clenat
Change’s (CCC) Adaptation Subcommittee (ASC).

The ASC supports the preparation of the CCRA agHlisrispecific to five main areas; land use planning
national infrastructure, designing and renovatiogdings, managing natural resources and effeainergency
planning (ASC 2010; ASC 2011). The Planning Policyand 25 along with NI 188, which assisted local
authorities, were withdrawn by the recent Consérgat Liberal Democratic Coalition Government eéattin
2010, and were exemplary of centrally initiated@ddon approaches.

In 1997, prior to the Climate Change Act 2008 arelASC, the UK Climate Impacts Programme (UKCIP} wa
established with the sole intention of providingesgial information to stakeholders in both pulsiid private
sector for planning for the changing climate. Thegoamme has undertaken numerous research adjvitie
formulating adaptation tools such as the Businegma#\Climate Impacts Assessment Tool (BACLIAT) é&ad
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risk, uncertainty and decision-making framework lfgws and Connell, 2003). This is recognised by!tmited
Nations Framework on Climate Change (UNFCC) as dhods and tool to evaluate the impacts of,
vulnerability and adaptation to climate change.

In spite of continuation of some of the centrafiitiated approaches of climate change act and Cdaptation
subcommittee, as Ali and Jones (in press) emph#sisrecent Conservative- Liberal Democrat Coatitio
government has emphasised actions at the local, land are more explicit with promoting a bottomwaio
approach under the rubric of their Localism comncéfhis has ostensibly given communities and local
authorities greater freedom to address issues rapteient solutions. The recent Localism Act 2011his
primary legislation of this initiative.

Due to these initiatives, the adaptation agengaublic sector realm has been advanced to a grieatrthan in
private sector. This is confirmed by Ipsos MORI 1@D survey which notices that in comparison to gquev
sector organisations, where awareness of the isadenot found roots, all the local authorities hldught
about and initiated some adaptation action.

3. Case for private sector adaptation

Underlining the importance of private sector adagta both Stern (2006) and IPCC (2007) suggest itha
addition to the planned adaptation policies, autamas adaptation by individual and business is ataocial to
build resilient society. The role of business adtph to climate change has also been emphasizédithy&

and Colley (2006) and Metcalf et al (2010) as besses across various sectors can expect a conapige of
climate impacts, including disrupted supply chaiosing extreme weather events, changing custonmeadds,
increased business running costs and growing insar&osts. Metroeconomica (2004) has further urged
businesses to take a long-term strategic viewishladth flexible and resilient enough to accommedattreme
conditions in its climate impact planning. Frithda@olley (2006) approach this through obsolescedi@ying
attention to the higher costs and longer-term assirobsolescence if adaptation requirements aoesign

Autonomous, private sector adaptation has beeneaddd in few research studies, which highlight and
conceptualise the adaptation pathways and obselstdcles in accordance with the sector and orgéonsl
context.

Comprising of diverse size, sector and age, bus@sesrganisations rely primarily on their existmglt asset
for their day-to-day function and overall performanThis makes the future management and maintenainc
the business-owned, or rented, built asset crifdia¢y have to successfully support the businasastfons.

This study’s primary assertion is that existingltasset maintenance and management models pr&eéict
demands placed on the portfolio depending uporexiwing stock condition and do not include climet@ange
impacts as a factor affecting the future conditddrthe stock, thus being reactive in nature. Ineortd prepare
existing built asset stock for future climate chaimpacts, a different approach is required whetbbympacts
on built asset portfolio are assessed in accordeamcéimate change projections, and decisions f@psation
measures implementation are taken well ahead i tim

This study addresses the adaptation of a bankiggn@ation’s built asset portfolio for formulatiagfacilities
management strategy, which can include pre plantledate change adaption measures. It employs a
participatory research approach by implementingdK€IP risk, uncertainty and decision making framerk,
which is am iterative decision making frameworkhnit stages of,

Structuring the problem:
Stage 1: Identify problem and objectives

Stage 2: Establish decision-making criteria, remeptexposure units and risk assessment end points



Analysing the problem (tiered stages):
Stage 3: Assess risk

Stage 4: Identify options

Stage 5: Appraise options

Decision making:

Stage 6: Make decision

Post-decision actions:

Stage 7: Implement decision

Stage 8: Monitor, evaluate and review.

The framework does not generate scenarios andgpbiajs; instead it suggests that scenarios anégiions be
used at Stage 3, the tiered risk assessment $tétiethis in mind the UKCPO02 climate projectionsadable at
the time of study were used in conjunction with themework. In this way, an adaptation and assessme
process archetype is synthesised, highlighting itisees and limits experienced by facilities manag@m
professionals whilst implementing the UKCIP framekvo

Keeping in mind the adaptation concepts of vulnditgb resilience and adaptive capacity, the studgs
situated within the context of organisation’s s, structure, culture, approach to climate chaagevell as
the beliefs and perception of its decision maklating research conclusions from other adaptatiodiss, the
precepts of organisational decision-making andniear are referred to, to gain insight into furtimgrithe
adaptation process in private sector organisations.

4. Concepts of organisational decision making an@arning

Organisational decision-making

The concepts of organisational decision-makingsargeyed here for the benefit of understandingdgision
making approach employed with in organisations.

Decision-making is the process of making choicesnframong two or more alternatives. This process is
influenced by political processes, the powers d@gedcby the individual making the decision, and tdetics
used to gain advantage (Knights and Willmott 2@u¢hanan and Huczynski 2010). Decision-making wwithi
an organisation can be undertaken at three legel;ribed by Buchanan and Huczynski (2010) as iisha,
group and organisation. Within these groups twogipial types of decision process occur, namelycsirad
and unstructured (McKenna 2006).

The structured approach uses perspective-normativeels where linear statistical methods are usegl (e
Bayesian theory) and is more concerned with thegs® than by the individual or a group (McKenna®0Q

is associated with the classical view where emigimcand positivism is supported through logicalsoedng
and arguments forms part of organisation’s roupirelem-solving (Buchanan and Huczynski 2010).

In contrast, the unstructured way adopts desceptivodels and takes an approach keeping in mind the
individual’s cognitive dimensions and are chardsest by decisions made in the presence of uncértaimd

risk. i.e. where there is a lack of informationestimate likelihood of outcome and associated gayaich as

the case of climate change adaptation decision#galificKenna 2006).

Adaptive decisions use heuristics and human judgemvbere, after clarifying certain judgements, gezson
making the decision is able to use quantitativasi@t tools and a decision tree to select an optynusing



descriptive models adaptive decisions take intsic@ration individuals’ ability to process inforriwat and are
influenced by factors such as individual persogalgroup relationship, organisational power relasioips,
political behaviour, external pressures, orgarosadi strategy and information availability (Buchanand
Huczynski 2010).

These influencing factors were observed in our ystudhile implementing the UKCIP decision making
framework with group of facilities managers for ptiag to future climate change impacts. For e.@ th
individual belief in climate change occurrence dnel availability of micro level climate change asitt data
were implicit in decision making. The decision nrakiprocess in the study as identified by Buchanah a
Huczynski (2010) was also characterised by incotaptiefinition, restrictive alternatives of outcomaisd
political influence on the final decision.

The adaptive decisions are also influenced by iddad decision maker’s qualitative characteristicsor
instance whether the individual is ‘divergent’ oohvergent ‘, what their decision style is, and¢hbure of the
organisation. Organisational cultural influencesah of the five stages of decision making

1) Problem recognition — Proactive cultures pronprteblem solving

2) Information search — Solution seeking cultunesypte more fact gathering

3) Construction of alternatives — future-orientedtures will seek more alternatives
4) Choice — Culture dictates the level and speadhath decisions are taken

5) Implementation — Culture will determine the sph@@d accuracy at which the implementation is n{adider
2002 as cited in McKenna 2006).

These precepts of decision-making are revisiteslindiscussions and conclusion where factors inftireg the
observed adaptation processes are detected inxtofifgarticipatory organisational culture.

Organisational learning

The importance of organisational learning in prvaéctor adaptation is highlighted in studies bgkBeut et al
(2004); Pelling et al (2008); Boyd and Osbahr (20WWilby and Vaughan (2011). Berkhout (2004) expdai
learning as encoding in organisational routine efsbns learnt from experiences that leads to change
organisational behaviour, a process referred tadaptation. Pelling et al (2008) emphasise orgtoisa as
social systems where structure and culture shaplke#ining within them.

Organisational learning occurs when individualsaim organisation experience a problematic situatiod
enquire into it on organisation’s behalf (ArgyrisdaSchon 1996, cited in Wang and Ahmed 2003). lirgrn
can be said to occur at two levels,

1) Single loop learning, related to the learninfjisient to allow organisational survival which d®aot require
major change, and

2) Double loop learning, which describes generativédundamental learning, which enhances the capémi
create new paradigms (Kloot (1997), citing Argyaisd Schon 1996 and Senge 1990).

Organisational adaptation requires double-loopniegr practices, which as per the organisationatnieg
literature are associated with four stages of: Kadge acquisition, information distribution, infoaton
interpretation and organisational memory. Thesgestaare further influenced by culture and structfréhe
organisation. In particular, the management strectofluences knowledge acquisition and distribut{&loot
1997). Culture influences knowledge creation argdrithution (see Figure 1 below) as it shapes trenkedge,
defines relationship between individual and orgatii® while acquiring new knowledge, contextualises
knowledge distribution in accordance with socidéraction and is able to shape the processes, wiilthse
the acquired knowledge (Delong and Fahey 2000).



Shapestheknowledgeworthkeeping

| | Definesrelationship betweenindividual and organisation

Culture

Creates context of social interactionthat determines hiow
knowledge will be usedin practical situation

Shapesthe processes, by which new knowlwdgeare created and

used,

Figure 1: Culture influencing knowledge creatiorefated from an explanatiorased in Delong and Fah
(2000)

These perspectivesf organisational learninlistens fororganisational adaptation as a process of orgamisd
learning and managde distinguishthose aspects of learning which mg used to furthethe adaptation
process.

5. Methodology

Since there is little research on the subjecadapting commercial built assets climate change throug
adaptive facilities managemgit was necessary to test isuggested concepts of this research on a singtg
first. To fulfil the research agendiie study took a singular approaemd has undertakenparticipatory study.
It implemented the UKCIP framewor(Willows and Connell 2003Wwith a team of facilities manageme
personnel in a bankingrganisatio .The team consisted of six members: ai@eregional manag, two
members from the facilitiesnanagers’ team and three onsite junior mane From total 8 stages of the
framework, the studgbserved implementation of firthree stagesf UKCIP frameworl where byproblem and
objectiveswere identified, the decisi-making criteria and acceptable risk boundaries westablished and tt
semi quantitative risk assessment was undert:

The data were gathered from gixganisational straty documents and founformal interview. to establish
organisational context. The dir and participation observation method (Cassad &ymol, 1994) were
employed for noting qualitative da The participation study involved simembers otthe relevant facilities
team with whom the UKCIP framework was discussed amplemented. At each stage input from of
members of the organisation wemughtat the discretion of the participating teahime discussions and answ
to individual questions were notety the researcher and distributed amongst the paatits at end of eac
stage for confirmation. The final consions were drawn at the end db§e 3 as further work was restric
due to lack of data availability, resources ancetoommitment requirefrom the participant

Since the results were noted from a singular sttityissues of validit lack of controllability, deductibility
repeatability and generalizabilityas addressed by employia questionnaire survey (professional facilities
managers (BIFM members) based in the United Kin¢. The questionnaire survey was distributed ama
4,827 BIFM members, resulting in 479 respo representing a 10.8% response After removing the
incomplete responses the total 473 responses wialysed using the statistical software SPSS wher
frequency count, relationship statistics and lagistgression was carried , whichconfirmed th observations
made through the participation stui

6. Results

The participant studwith the commer@l organisation selecteahd implemented the UKClIrisk, uncertainty
and decisiomnaking framework with a group dacilities managetsMade up of eigl iterative stages, the
framework takes a riskased approach arframes climate change asbasiness risklt remained partially



implemented due to barriers observed during impteai®n of initial three stages and further lacldata and
resources. The importance and concise outcomescbfa the three stages is summarised here.

Stage 1 intended to identify problem and objectiysvided reasoning for decision making and idesifi
decision maker's broad objectives. This stage hklpeidentifying type and level of decision i.eincate-
sensitive, climate-influenced or climate adaptataetisions and whether the decision making is dtyo
programme or project level.

The outcome of the stage observed tbamsideration of the problem and decision making Wwased on
experience of a flood event resulting in finandtds and higher energy expenditure during summsog®e
Thus, the answer was sought for ways to adapt &sept and future climate-related flood events and
overheating periods. The completion of this stags achieved through identification of the decisasrone of
adaptation to climate change and was considerbdthtpolicy level (strategic-level decision) anajpct level
(decision with regard to individual property). Ttime span for the decision implementation was atersid to

be short term<10 years).

The second stage established decision-making ieriéggainst which the final adaptation options gpraised.
The various systems and operational built asseteftors) under likely future impacts were scraédi The
higher-level and lower-level risk points for theeptors were established for formal risk assessment

This established the criteria for a decision, dejeah upon the attitude to risk (risk averse or gsktaining).
The criteria were set in accordance with the oggtion’s set built asset performance targets amitydtary
requirements. The built asset with customer serfiinetions were identified as receptors. Referemas made

to existing environment agency flood maps, and dhganisation’s maintenance complaints database, for
identifying sample properties that would be at rigthis was in accordance to the existing partidijgan
perception that with climate change the existingisk sites will only experience further severe drefjuent
flooding.

A total of 90 sites were assessed as having sommuranof risk of flooding. Out of these, 37 sitesrave
classified as having high risk while another 12 evelassified at moderate and low risk in equal prpns,
making the total count of at risk sites as Bhe clarity on assessment end points was a crefgatent of the
stage, whereby the team took account of asset tampme to business functions and climate projedfiata for
establishing low, moderate and high-level end oiRbr instance, climate projections with high doibity and
high confidence and associated high financial aperational business importance were classifiedigiseh
assessment end points, while projections with logbability and low confidence associated with lousiness
function loss were classified as lower assessmahpeints.

Based on the information gathered through priogetaStage 3 assessed the risk andanthsee tiered process.
Tier 1 assessed the preliminary climate change whkile Tiers 2 and 3 assessed the qualitativecgaahtitative
climate change risk assessment involving compleistand techniques. Tier 1 analysis helped totks$tothe
climate variables which could potentially affecetheceptor and the options for adaptation. It &lsiped in
identifying the climate variables, which could urrt affect the decision and characterised climatid non-
climatic risks. Tier 2 of Stage 3 was adapted t@atigate qualitative and quantitative risks oniasis of the
climate variables and projection time series idetiby Tier 1.

Under the Tier 1 precipitation levels, coastal s rise, and summer temperature were regardedrébles
of interest. A matrix of key climate variables aheir characteristics affecting the decision wasppred. This
allowed a grading of the confidence levels in thgeasments of links between variable and decisitartia.

Tier 1 of Stage 3 helped the team in its prelimin@sk screening due to climate change by establisi{a) the
time frame of the climate change to be considetteel 2011-2020 time series) while considering meeliigph
climate change scenario; (b) the climate variablegkh can affect the decision; and (c) The varigbdnd the
confidence level attached to the expected changesrding to the UKCIP02 scientific report. The tealso
acknowledged that the limited finance and expesrisglable on the subject might affect the finatidn.



Tier 2 of Stage 3 was adapted to further assesquaiktative and quantitative risks on the basishef climate
variables and projection time series identifiedTier 1.The probability of identified climate varials was
considered with the scientific confidence levebeltted to them and the changes in climate varialite vigh

and moderate (likely) confidence levels were camrgd in a further assessment. The assessment masle w
gualitative and semi-quantitative in nature, owioghe unavailability of historical site-specifitrate damage
data, an absence of micro-level climate changeeptioins over a short time period (7-10 yr.), paéot's
relative lack of understanding of detailed sciéntiprojections and lack of resources and experi@e
implementing elaborate quantitative risk assessmexiods.

Although projection uncertainty was looked at, ibyed very difficult to persuade the organisatiorconsider
further data collection and quantitative assessra@nt consider long term planned adaptation intdimes.
This was partly due to department’s existing celtaf planning for short term gain and lack of sigit
importance given to the issue. As a result, a sprantitative assessment and matrix was developeddess
the likely risk to the sample properties.

Further stages of option identification (Stageoption appraisal (Stage 5) and decision making/empntation
and monitoring (Stage 6, 7 and 8) were not fulfilidue to lack of data, time and resources. In syithis on
the basis of outcomes achieved in Stage 1,2 am@ ®rganisation decided to adopt a responsiveeglydbor
climate change adaptation (keeping a watching lamef only intervening when a problem presentsf)tsitil

such a time as the level of certainty surroundigimpacts was reduced or the risks more cleayiified. In
adopting this strategy, a number of trigger poinese established against which further detailedests and
guantitative assessments could be made.

The end of Stage 3 of the UKCIP framework withie fharticipating organisation unfolded an assessiauetht
adaptation process with their associative barrieng. hurdles observed with assessment processtearical
in nature i.e. skills required to deal with unfaarland complex data transformation for decisiorkimg These
were identified as

1) Uncertainty relating to climate change projectiod absence of micro level probability data;

2) Difficulty in translating climate change project®imto business operational risk;

3) The temporal nature of climate change projectiomslong time line (30 years) associated with ctama
projections compared to the short time lime foatslgic business decisions.

These barriers had resulted in semi-quantitatisie assessment and lacked gravitas for making haaddial
and strategic decisions. The obstacles observeéllfiliment of adaptation process were cognitive and
organisational in nature, and included,

1) Dependence and quality of external signal foratibin of the adaptation process;

2) Organisational and the facilities managers peroaptif risk, associated with belief in occurrence of
climate change;

3) Adaptive capacity in terms finance, resources argedise available to organisation and their
deployment, influenced by managerial perceptioniafatmed by organisational structure, culture and
other contextual factors.

7. Obstacles observed in the assessment process

In spite of being successful generating wider am@se and concern towards adaptation during they shed
UKCIP guidance was cited as long and complex byptmicipants. The hurdles experienced during thdys
were both technical and cognitive in nature. Thigni line with the findings from Demeritt and Lalon
(2004), who reporting on surveys of public-sectee of UKCIP information in primary years, suggesteat in
spite of more accurate and freely available datghnical-cognitive and practical-temporal’ diffibes in
understanding official sources of climate chang®rimation and its restrained practical relevancethe
administrative functions limited the use of suchadand guidance for addressing climate change dal lo
authorities. Comments on nature of guidance alslidi its limited take up and varied user resporesegiving



significant credit in the adaptation community (dRCC, Stern Review, Australian Greenhouse Offatedne
end of the scale while being criticised at the pthe difficult to understand due to its technicattail
highlighting the inherent difficulty in communicag adaptation to a wider audience (Brown et al 2011

The assessment process preliminary was restrictedudcertainty associated with climate change ptiojes
and absence of micro-level probability data. Tl lef site specific data on the frequency and isitgrof past
weather event was cited pivotal as evident fordofaihg comment.

“If | had past data for my property, it would be aueasier for me to conduct future enquiries, Igpue(Dec
2006-1D)

Acquiring this information was deemed useful ineaséng the loss of business continuity due to stfuature
damage and support provided by local governmestiah event, while combining this data with the mitavel
climate change projections would advance the futisifeassessment.

Due to the lack of adaptation policy initiativestahe of study such data was not available from ltual
authorities and the available climate change ptigjes lacked specific micro-level spatial scalelygrroviding
future projections over wider geographical aredse &daptation-limits imposed by this (pre-UKCPG83kI of
spatial resolution for future risk assessment Has been expressed by Salagnac (2007) and O’Btiexl e
(2004). The potential options of statistical dovalsg and weather generating tools for obtainingrmievel
projection for quantitative risk assessment wereimagined as result of the existing resource amowtedge
boundaries of the organisation.

Uncertainty in this scenario was addressed by niafeito the combined knowledge of the scientifiqpent
judgement attached to macro-level climate changgegptions as per projection guidance and infornmatiom
Environment Agency flood maps, assisted by teanstotic knowledge of property maintenance in arefis
concern. In spite of this collective knowledge, lsussessment only helped in the qualitative andi-sem
guantitative screening of risks, providing an aliof impacts on built assets functions. This pdoteebe less
helpful towards future planning and making a businease lacking the ‘hard edged’ gravitas to suppfficult
financial decisions.

The secondary hindrance was difficulty in transigtclimate change projections into business opmratirisk
as whilst working with the UKCIP decision-makingfnework and the UKCIPO2 climate projections, it was
difficult for the team to translate the projectioto operational risk. This was emphasised by conimas,

“A 2°C rise in temperature or 5% increase in pratition to the 1960 base line is confusing for medate to.
What | need to know is what | will face in the nbaxée years so | can budget for it next year.”(lRMinager).

Such claims have also been found in a recent Igk@RI (2010) survey, which found that organisatiovented
to know what the effects of climate change wouldrm what theymightbe, and to understand their relevance
to them.

A lack of expertise in using climate data for resbsessment process was clear from comments toltbeihg
effect,

“There are three time [series] projections and eaefth a different scenario. This is very confusiiog a
building person like me.” (Junior Facilities Managg

This managerial unfamiliarity with climate changetal was unsurprising as the managers’ daily rougne
devoid of such data use and interpretation. Theeational practice uses risk assessment princfplesazard
risk assessment, which lacks the long-term plan@ind quantitative characteristics that scientificnate
projection use. This discomfort was recognizedha tvider business community as, in spite of repgrti
awareness of climate change, little involvement witedd with adaptation initiatives and actions. étes to this
obstacle is suggested by encouraging familiaritywark with climate data (Willows and Connell 2003)



The temporally mismatched nature of climate chaprggections was cited as one of the important fdinde.
This temporal mismatch existed due to market depeinthe business planning horizon of 5-10 years of
participating organisation and 30 years projectiore line. The influence of these factors was ewidmn built
asset management as the maximum planning horizom&ntenance was restricted to five years fromcWhi
annual reviews and budgeting had to be derived. @u¢his, long term projections of 20-30 years and
uncertainty were difficult for built asset managésscomprehend and translate into short-term ingathis
reinforces the quest for information on short-teimpacts rather than long-term by commercial seet®r
highlighted by Ipsos MORI (2010).

8. Limitations observed in the adaptation process

The initiation of adaptation process was obsereduttdependent on quality of the external signab@erience

of an extreme event or the threat of financial load forwarded the strategic intention of adaptatiopresent
study. The organisation’s agreement to be involvigd the study into including adaptation measuresisting
built-asset maintenance and management was a wdsfitiancial loss experienced due to flooding evand
increase in energy expenditure and workplace difmdrm summer months. The wider applicability bist
concept was also found in the questionnaire regsnshere the extreme event had an influence on the
organisation’s examination of the future climateammtpe impacts. This agrees with existing researchrevh
external signal recognition in terms of event eigare or market change is identified as first stafe
adaptation cycle (Berkhout et al 2004 and 2006).

The positive or negative impact of such signalsrimfs the intensity of the risk perception. The p&kception
influenced the adaptation process and consecuttiena of decision-makers in present study follayvihe
sensing of external signal. This is because riskgmions and a willingness to address climate ghanatters
in predicting behavioural intention, and behavidiméentions concerning climate change is compfgeople
are neither non-believers nor complete believe®sConnor 1999).

It has been suggested that recognising the cafiggsibal climate change is a powerful predictobehavioural
intentions, independent of belief in climate changdile risk perception and increased knowledgeukho
promote action even in the presence of a ‘weakasigmd uncertainty about climate change (O’Cont@®9).
During the participant study, the knowledge of plagticipants regarding causes and impacts of cimaange
was noticed to be extended. This in associatioh Wie experience of a weather event had advaneedstk
perception and was pivotal in identifying variowsian trigger points for built asset stocks, irresfive of the
temporal scale and attached uncertainty.

The selection of adaptation options based on thdrigger points was limited by resources avaiipiand
deployment, which is in turn, was influenced by agerial perceptions correlated with the organisatio
structure and culture. The barriers experienced r@sult of management system and governancesteustre
evident in the participant study as in spite ofgessing a robust financial capacity to assess i@nddaption,
availing these resources to respective departmemdspersonnel within the organisation was obsewed
reported to be inconsistent. This was due to hibieal and authoritative management structure widck
minimal note of suggestions from lower-level opienadl teams and required detailed assessment adenee
for investing in new measures. This decision suppapability for detailed assessment was curtaked result
of a lack of technical knowhow and the considerabige investment required in handling climate cteang
projections with uncertainty analysis. The ossifedture of the organisation did little to promatelividual
progression in learning new skills and had resuiltezklection soft adaptation measures.

Furthermore, managerial perceptions of the neecddress adaptation played an important role. These
perceptions were influenced and reinforced by thgamisational culture and strategic intent. A odtwof
achieving effective financial performance was d&hbd amongst the built maintenance and management
department, promoting a short-term befits stratetggtead of long-term planning. These limitationsreve
accompanied by the managerial view that organisatémnot be seen to be undertaking every adaptatibon

as all the public facilities apart from the physitailt asset stock that were essential to delivasiness
continuity, such as roads, electricity and telecamivation were not under their remit to addressummation
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the observation made here agrees with Strandholal €004) and Fernandez et al (2006) who argue tha
managerial perception, attitude and personal cteniatics, along with their organisation’s strategésponse
and organisational characteristics, are decisiverganisational response to any environmental aspsed
managers take action for environmental issues di#pgrupon how they relate to them, the externassrees,
and how much time and resources the action wotdacat

9. Relating organisation decision-making and learmig theory

As mentioned earlier, adaptive decisions uses $igegiand human judgement are unstructured in eatud are
influenced by the culture of the organisation. Ad¢ipn decisions require dealing with incomplet®imation
and uncertain future scenarios. They are more camymadopted by divergent individuals as a divergent
individual is comfortable with uncertain situatiorend will tend to explore numerous avenues to lprab
solving (McKenna 2006).

Reflecting on the study, the participants were feespproach adaptation decisions in an unstrudtweaey but
were not completely aligned to divergent ways oérating. This was evident as in absence of thear@rel
climate change projection the team turned backi¢dl tand tested way of data collection. Althougl tham
tried to gather as much information as possiblepmprehensive search for all possible avenues rimolgm
resolution was not sought. This was informed byriskerm gain culture and did not advocate detadath
collection or external collaboration.

Along with organisational decision-making, the ets of organisational learning were useful in us@ading
the adaption process. During the participant sttaljpwing observations were made in accordanceh wit
organisational learning concepts

1) The organisation’s decision for involvement witle ttesearch and its initiation in learning was based
on the experience of financial loss due to an ex¢reveather event. A common consensus amongst
the facilities management team existed in that saaurrences might increase with climate change,
posing a threat to many other properties and bssifienctions within the entire property portfolio.
This observation was in accordance with the pertgitorganisational learning happens in respamse t
an external threat or problem (Argyris and Schié®6l@ted in Wang and Ahmed 2003).

2) The organisation had achieved ‘single-loop’ leagniluring the research study as it had learnedi¢o al
existing processes and strategies to ensure sufgiva.g. the business continuity plans were feds
and strengthened, trigger points were establisbedtff risk properties and soft adaptation measures
were preferred over hard adaptation options ofrbegtiments. The fulfilment of ‘double-loop’ leargin
leading to a paradigm shift was not achieved asatps for assessing and quantifying the future
impacts on the business leading to strategic impoe given to the adaptation agenda were not
developed. This observation supports the concettl¢farning for adaptation and increasing adaptive
capacity has to be ‘double-loop’ learning (Kloo®X9citing Senge 1990).

3) In principle learning is multi-staged, involving qmesses of knowledge acquisition, information
distribution, information interpretation and orgsational memory (Kloot 1997). These principles are
translated by Berkhoutet.et.al (2004) to signalogmition and interpretation, experimentation and
search, and knowledge articulation and codificatibhe participating organisation adopted similar
stages in its own learning processes where theriexge of the extreme weather event is viewed as
signal recognition. The stage of knowledge acquisjt distribution and interpretation (or
experimentation and search) is represented inipeaby the implementation of the UKCIP decision-
making framework and when the data on propertyfplastand climate projections were gathered in
order to undertake possible impact assessment.

4) Since double-loop learning is generative in natitrean only take place when all the aspects of an
organisation are transformed, including its cultamd structure. In the present research, the steicf
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the main participating organisation was hierardhi@ad the culture was found to be resonating
between role and power cultures where the decisiomgaken by a few and workers adhered to rules
and set patterns. There was little room for tramségive learning. The structure and culture affécte
the learning stages as they were decisive in krdydlegathering, conservation, and experimentation
and sharing. For e.g. The operating maintenancen ttad observed the deviation in energy
consumption due to overheating and had gatheredniation on measures for energy efficient cooling
systems but this was not communicated to the adggonal teams or managerial staff as the cultéire o
the organisation did not facilitate knowledge #h@r Even while such knowledge was shared, the
implementations of measures were hindered by tamlghical structure requiring detail quantitative
analysis for investment decision. In case of adagptihe properties at high risk of flooding, prefare
was given to routine practices where disaster regoplans were strengthened and insurance covers
were reviewed allowing very little additional knaeslge gathering and experimentation with other
measures. These observations confirmed the parattigindouble-loop learning and its stages are

influenced by the organisational culture and stmec{Kloot 1997; Lopez et. al 2004; Pelling 2008).

Over all it was concluded that climate change aatapt in present study was influenced by orgaroseati
decision making and learning capacities, interagfitg the attributes of individual risk perceptidelief in
climate change, and culture and structure of osgdiuins. In order to shape and promote the futlineate
change adaptation in wider private sector thesibates need to be addressed.

Conclusion

The paper has presented a study of adapting at@riector built asset portfolio to future climateange
impacts. In doing so it has presented a case ofeimgnting UKCIP risk, uncertainty and decision nmaki
framework with a banking organisation and has fe#id participatory study and questionnaire survey@gch.

In summary, the study observed that the experiefce recent weather event was an indicator foraitmitg

adaptation in both participant study and the ldgesiness community. Adaptation was not seen asityrin

strategic business development till the time a less been experienced and a learning procesdiegéqi. This
learning allowed organisation to relate and worthwelimate change projections, to generate assegsrusing
new and existing data for negotiating uncertainthis process was intercepted by individuals riskcpption,
organisational culture and strategic approach iasaté change adaptation decision are unstructueetsidn
requiring divergent individual to deal with uncénts, likely to be supported by lateral organisatibstructure
and non-restrictive culture.

The results highlight the technical barriers exgaced by the team in the assessment of future Tisls

included; 1) uncertainty relating to climate chamgejection and absence of micro level probabitigta; 2)

difficulty in translating climate change projectforinto business operational risk and 3) the mishesaic
temporal nature of climate change projections imgarison to strategic business decision (30yrs 18y5s).

More organisational barriers to the adaptation @seaovere observed to include; 1) a conservativerdimce
on the quality of the external signal for initiati@f the adaptation process; 2) Manager’'s percepiiorisk,
associated with their belief in the occurrence lahate change, and 3) adaptive capacity in termanfte,
resources and expertise available to and deployeleborganisation.

These conclusions reflect arguments outlined iarlaidaptation research studies carried out ateénldbal

public sector by the CREW consortium (Community iRasce to Extreme Weather Events) Jones and Few

(2009). The results of study (Ali and Jones, inspyaevealed that adaptation at local level, athénpresent
study, consisted of assessing future risk basddown risks and experiences of one or more extreveats.

The provision of short-term climate change propatdi and risk assessment was found to be a higbburee-
intensive task, rarely if ever to be found at tbeality level nationwide. This matched the situatiof the
private-sector organisation in the present studsediess to say there is an observed appetite @ot-&rm
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climate change projections and attached local askeassessments, which would be welcomed by botiiq
and private sectors.

In conclusion, it is noted that private sector ddapn needs to be supported by policy considematind
initiatives on par with those existing in the patdector. The communication of an adaptation ageratmisant

of internal organisational conditions and risk pm@tions, accompanied by a promotion of learning
organisational attributes is likely to enable anthtyse adaptation actions within private sector.
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Adaptive capacity is one of the key concepts afate change adaptation and is defined by IPCC 3607
“ability of a system to adjust to climate changeliiding climate variability and extremes) to maer
potential damages, to take advantage of opporésnitir to cope with the consequences”. In casexdased
vulnerability caused by climate change impacts]elel to which a system is capable of surviving dépend
on its adaptive capacity and this will differ ag gee business sector, region and nation. In aachieve
climate change adaptation it is necessary to takeumt of the vulnerabilities and adaptive capesitf
different sectors in accordance with their loca{i@Brien et al 2004). In case of private sectovge based
organisations, the use of technical knowhow ananfial resources is considered essential in aatgevi
business continuity planning and can be defineal leesy organisational adaptive capacity. Additiorlaments
include “strategy, operations, management systansgovernance structure and decision-support déjeed
(Starr et al, 2004).
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