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Context

* Prescription - PBD

— General engineering trend in UK
and worldwide

— Case by case basis - setting of
performance objectives

_p . !
of safety and
acceptability
« Experience provides consensus
on what is expected
- BBRD
« Explicit statements of
objectives and acceptability
criteria
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What we know - losses

Guidelines — emphasis on life safety L
— Property protection and business continuity
rarely explicitly considered

Geneva association — indirect and direct losses of

fire (estimates — 2008-2010)

— Generalised - of use type
of the structures

— Direct - direct result of damage from fire

— Indirect - longer term impact

Direct %GDP Indirect %GDP
UK
us

Germany

Is thi K2 6-12% of direct
S IS OK:

— (2.5% of building cost, 0.23% of GDP)
— Is this acceptable?
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Resilience (engineering
COI‘ICE pt) “the ability to sense, recognize, adapt,

and absorb variations, changes,
disturbances, disruptions and surprises”

Damaging
Event

Functionality

Preparedness I
modifications

I
I Repairs after ! .
ol .. .o = = P

FneenEls @Normalcy

Lost

functionality functionality

Residual

Time to full recovery Time

1) how much damage is “ok”?;
2) how long to recover?
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Factors affecting public
opinion
« Four main factors (Petersen et al 2016)

» Experience - better expectations

» Less well informed — greater expectations
3. Demographics
« Age, socio-economic status, gender, etc..

« Norms and practices can influence
preparedness and response

ybinquip3g jo Ajisianiun ‘buriaauibug Ajajes adi4 10) 341ud) 39



What we did

Gathered publics expectations of fire
resilience of home/work

— assess factors (mainly 1 and 3)

— Determine appropriate resilience
timeframes

— Estimate the expected indirect losses
Surveys

— Standard set of gs about demographics
and fire history

— Qs abut home ownership, employment status
and location

— Qs about length of disruption for three fixed
levels of loss of functionality (10%, 20%,
50% loss)

ybinquip3g jo Ajisianiun ‘buriaauibug Ajajes adi4 10) 341ud) 39



Participation stats

Residential -
— 959% confidence in results with a £ 8% error
— = 50/50 split in

« Gender

« Owned/Rented

* Flat/House
— Good distribution and
response rate

* VWOrkplace -

Gender Employment Status

Part Time

‘ Full Time
Student
Male -

Female Retired

= Permenantly
Unemployed
Carer
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Results (1) — All Resi..

« Distance of relocation (no of miles)

Frequency of Responses with Distribution

Prpirical CDF

Lognormal dist.

Location: 1.22672
Shape: 0.91365
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* 5%ile - 0.7 miles;

NOTE: All data is 2 weeks old, still
fine tuning the analyses

e 95%ile - 14.3 miles

extra — assuming
round trip to work extra distance.
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Results (2) — All Resi..

« Days out of home

Frequency

Frequency

Frequency of Responses with Distribution

10%

B

60 90 120
Number of Days

Frequency of Responses with Distribution

50%

—e

120 180 240 300 360 420
Number of Days

Frequency of Response with Distribution

90 120
Number of Days

« Comparison
— All but with
shifting location and
flattening of shape

[ S%ile [ 50%ile [ 95%ile |
25 136 757
43 20 926
105 504 2435
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Results (3) — All Resi.

« Days back to normality

Frequency of Responses with Distribution Frequency of Responses with Distribution

o
o

10%

N
o

w
o

Frequency
Frequency

-

120 160
Number of Days

Frequency of Responses with Distribution

« Comparison
50% — All

— 1.5 - 2.0 times days out
of home

[ 5%ile | 50%le | 95%le |
49 267 1444
85 393 182
Nu::ger of Da(:/osD 18 86

Frequency
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Resilience expectations

Damaging
Event

10% damage — 5% recovery required
20% damage — 10% recovery
50% damage — 30% recovery
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l Daxs out of homi

41 91 141 191 241

Days till normailty

10% (5%ile) 10% (50%ile) 10% (95%ile) 20% (5%ile) e 20% (50%ile)
20% (95%ile) ---@---50% (5%ile) emmumm50% (50%ile) — ®- —50% (95%ile)

Didn’t ask what level of functionality required to come back into home,
however looks as though the greater acceptance of
returning to
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Results (4) - All Resi.

« Days off work

Frequency of Responses with Distribution Frequency of Responses with Distribution

10%

Frequency
Frequency

18 24 45 60
Number of Days Number of Days

Frequency of Responses with Distribution

« Comparison
50% — All

of days out of
home

[ 5%ile | 50%le | 95%le |
018 278  14.97
04 38 171
Numbe‘:'sof Days 1- 1 6-9 28.8

Frequency
w B
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N
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Res u Its ( 5 ) Relocation location

 Where to stay

Friends/Relatives Caravan
House

Analysis (1)

i Estimates - will need
20£/night refining in the future

Friends/Relatives House 0£/night

Other: « Can now be used to

Rented Accomodation 40 £/night

Other owned property 0£/night examine indirect
Petrol 119.96 p/litre costs

Diesel 123.58 p/litre

Salary 27271 f/year
74.7150685 £/da
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Analysis (2) - Indirect loss

« Total cost of each percentile =

« [(( X journeys made per day)/Average miles
per litre of fuel) x £ per litre] + [ x cost of
accommodation]+ [Daily salary x ]

ESTIMATED INDIRECT LOSSES ESTIMATED INDIRECT LOSSES
HOTEL B&B AND RENTED ACCOMODATION

£14,282.41

£19,152.41

£7,742.75
£5,890.75

£164.65
£1,531.98

£507.23
£1,131.98

50% 50%
20% 50% 20% m50%

ESTIMATED INDIRECT LOSSES ESTIMATED INDIRECT LOSSES

CARAVAN FRIENDS/RELATIVES HOUSE & OTHER OWNEDY

PROPERTY

£9,412.41

£3,375.69
£4,038.75
£2,186.75

£1,644.64

£512.39

50%
20% m50%
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Analysis (3) - Total expected
indirect losses

« Combination of estimated costs and percentages
relocation locations

Total Expected indirect loss

£10,723.00

£4,599.59

£3,431.42
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£143.14
£522.40
£851.39

[9;]
X
(o]

50%ile

10% m20% m50%

« Data from Fire incident meta-analysis (Manes and
Rush 2017) -

— Directs - Approx £15k
of 6-12% = £0.9k - £1.8k
« Our estimates are slightly on the low side of band
— only considering residential fires?

— Estimates too low for costings?
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Does fire experience change
perception?

« 10 of participants had experience of a
residential fire

COMPARISON OF RESPONSES

~
e
S~

10% 20% 50% 10% 20% 50% 10% 20% 50%

DAYS OUT OF HOME DAYS OFF WORK TIME BACK TO FULL
FUNCTIONALITY

Yes No

« Makes no difference to responses
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Does gender change
perception?
« 71/98 male - female response ratio

« Similar trend to fire experience in terms of
day estimations

« Slight variances in where they would stay

3 A}ajes adi4 404 943uUd) A9

Male - Damage 10% Male - Damage 20% Male - Damage 50%
Hotel
—
/ / Rented
Female - Damage 10% Female - Damage 20% Female - Damage 50% Ca ravan

® Other Owned Property

Friends/Relatives
House

Fa)




Does age change perception?

* Yes - in Days out of home and back to full
functionality

e No - miles from home and time off work

COMPARISON OF RESPONSES
15-24 25-34 35-44 45-54 m55-64 65+

72 35 12 22 20 7
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Conclusions (Resil.)

Lots of analysis on the data still to do but..
— Able to after a
fire in terms of

« Days off work
« Days out of home

« Days back to full functionality
— All for different levels of lost functionality

— Able to stick numbers on resilience triangles
Using coarse estimates of costs
— Able to show that

Gender and fire experience have no affect on
expectations

— Age does - youth have speedier expectations
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Thanks

If you have any queries — please do not
hesitate to contact me
d.rush@ed.ac.uk
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