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‘Normal” maintenance & obsolescence life cycle
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Why ‘stranding’? Climate risk considerations
for real estate assets

* Environmental challenges (climate change, water constraints)

* Indirect locational effects (‘island effect’)

* Changing resource landscapes (phasing out of fossil fuels)

 New government regulations (carbon pricing, air pollution regulation)
* Falling clean technology costs (solar, wind, geothermal etc)

* Evolving social norms (fossil fuel divestment) and consumer/investor
behaviour (CSR commitments, certification schemes)

* Legislation, regulation and litigation

Classification based on SSEE, University of Oxford, 2014



Is there a trade-off between transition risk and
physical risk?
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Source: TCFD (2017)

“The number of building codes
implemented has grown over the past
10 years, with 69 countries now having
either voluntary or mandatory buildings
energy codes in place or under
development. This is an increase from
54 countries in 2010. However, despite
this progress, two-thirds of countries
still do not have building energy codes,
and most changes in 2017-18

were updates to previously existing
energy codes. “

Global Status Report (2018)



Which path are we on? (1)

(GBPN, 2013)
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A WINDOW OF OPPORTUNITY

In the Moderate and Frozen efficlency scenaros, overall enargy consumption

and CO, emisslons will continue ta rise to 2050, The Deap scanario demonstrates
the greatest energy-related CO, mitigation potential from bulldings that can be
achleved globally by 2050, This scenario 1s underpinned by the broadest possible
Implementation and malnstreaming of today's state-of -the-art construction and
retrofit approaches and technologles. It demorstrates that It s technically pos-
sible to reduce enargy used for tharmal comifort In bulldings by 30% and ass

ted CO, emisslons by approximately 40 globally by 2050 [as compared to
values), daspite the projected growth In floor area - estimated to be around 1209%
over this perlod - and an Increase In comifort levels.
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Which path are we on? (2)
(Carbon Brief, 2019)
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Meta-analysis of Green Premium Studies

(Dalton & Fuerst, 2018)

Author,

Year

Bond and Devine (2016)

Bond and Devine (2016)

Cajias and Piazolo (2013)

Chegut, Eichholtz, and Kok (2014)
Devine and Kok (2015)

Devine and Kok (2015)

Devine and Kok (2015)

Eichholtz, Kok, and Quigley (2013)
Feige, McAllister, and Wallbaum (2013)
Fuerst and McAllister (2011a)

Fuerst and McAllister (2011b)

Fuerst and McAllister (2011c)

Fuerst and van de Wetering (2015)
Fuerst, van de Wetering, and Wyatt (2013)
Gabe and Rehm (2014)

Koirala, Bohara, and Berrens (2014)
Nappi?Choulet and Décamps (2013)
Newell, MacFarlane, and Walker (2014)
Reichardt (2014)

Reichardt (2014)

Reichardt (2014)

Reichardt et al. (2012)

Reichardt et al. (2012)

Robinson and McAllister (2015)
Robinson and McAllister (2015)
Robinson and McAllister (2015)
Sanchez-Ollero, Garcia-Pozo, and Marchante-Mera (2014)
Szumilo and Fuerst (2015)

Wiley, Benefield, and Johnson (2010)
Wiley, Benefield, and Johnson (2010)
Zheng et al. (2012)

Overall (I-squared = 94.8%, p = 0.000)

NOTE: Weights are from random effects analysis

L J

ES (95% Cl)

0.05 (0.02, 0.08)
0.09 (0.07, 0.12)
0.07 (0.04, 0.09)
0.31 (0.21, 0.42)
0.03 (0.01, 0.04)
0.04 (0.02, 0.05)
0.10 (0.08, 0.12)
0.03 (0.01, 0.04)
0.11 (-0.38, 0.60)
0.09 (-0.03, 0.21)
0.05 (0.00, 0.10)
-0.56 (-0.79, -0.34)
0.21 (0.08, 0.34)
0.11 (-0.02, 0.25)
-0.02 (-0.04, 0.01)
0.23 (0.18, 0.29)
0.02 (-0.01, 0.04)
0.07 (0.04, 0.09)
0.03 (0.01, 0.06)
0.07 (0.04, 0.10)
0.10 (0.05, 0.15)
0.03 (0.01, 0.04)
0.03 (-0.00, 0.06)
0.02 (-0.02, 0.06)
0.07 (-0.05, 0.19)
0.14 (0.07, 0.22)
0.05 (0.02, 0.09)
0.02 (0.01, 0.04)
0.09 (0.06, 0.11)
0.17 (0.08, 0.27)
-0.00 (-0.01, -0.00)
0.06 (0.04, 0.08)

%
Weight

3.90
4.13
4.21
1.71
4.34
4.29
4.29
4.37
0.12
1.40
3.29
0.53
1.26
1.18
4.16
3.02
4.12
4.12
4.13
3.89
3.22
4.40
3.92
3.61
1.45
2.32
3.75
4.35
4.11
1.92
4.49
100.00

-.787

.787



Building Regulations and Stranding Risk



Minimum Energy Efficiency Standard (MEES)

NO TO EITHER/BOTH
Is the property let on a relevanttenancy (see
section 1.1.3) andis it required to have an EPC ’ Landlord may let the

(see section 1.1.4)? property
‘ YES
YES

Does the EPC for the property demonstrate an
energy efficiency rating of E or above? ’

‘,No

Landlord carries out all ‘relevant energy efficiency

Landlord may let the
property

improvements’ (see section 2.1: ‘relevant’ YES

improvements are those which have been

recommended for the property and can be ’ Landlord may let the
installed at no cost to landlord) - where improved property

property remains below E, Landlord must register
this on the PRS Exemptions Register.

‘NO

Where ‘relevant’ improvement cannotbe installed: YES

Landlord registers an exemption Landlord may let the
(consent/devaluationfwall insulation etc.) on the property

PRS Exemptions Register (see chapter five).

‘No

Landlord MAY NOT letthe property. If the
Landlord lets the property in breach of the
Regulations, s’he may be liable for enforcement




Property valuation during the transition phase

RICS (2018): Minimum Energy Efficiency Standards (MEES) Impact

n UK property management and valuation .
on UK property management and valuatio “At this juncture it is critical

Non-compliant and will likely remain so even after all The valuer should fully investigate whether the property t h att h € va I uer d oes not:

S BB« Stray outside their area of
whether meeting the test of reasona ely Competence, g_|Ve adV|Ce or
I::hian?E;_IﬂEFhE end I:.If.EiEEI-n?I:Ir-Er . -—::ﬁn'u::iu:un_p a t:- : r-t T ma I.(e a.ssu m pt|on5 that then
property cannot now comply, It may continue to be let but p rEJ u d ice th eir own

the valuer should bear in mind that it could be unattractive

to both tenants and investors alike and this could result prOfESSional indemnity
in lower rental values and higher yields. The valuer should insurance. Th|s is particularly
investigate whether the property might be attractive to the case When a Value may

i ’

occupier and whether redevelopment or "deep’

;rEfLrtli-‘}'hl'l'lEEI'lt provides a higher market value. in part, be based on

Incapable of being brought into complisnce due to These are so-called "hard to treat’ properties. Where they eSti mates Of COSti ngS to

nature of the construction and will remain continuously | are situated in areas of comparatively low rental values b r‘i N g a b u | I d | ng | nto ME ES
exempt because no works would qualify and high yields and they are typical of local stock, the com I ia nce
impact on value may be small, but it iz important that p *

the valuer establishes that the exemption will continue. : H
However. some properties, notably residential, may be ° The Va.luer may Identlfy
highly desirable for owner-occupation despite being sub- Where r|Sk eX|StS, but mUSt
standard in energy terms. The valuer should consider this r‘ecognise their Iimitations
but al ider whether redevel t Id b : :
raalglszpri?azgzts.. L and. Only INCor - orate ||ke|y
capital expenditure charges,
having obtained them from
a reliable source and
discussed them with the
client; the report must refer

”

to the source of the figures.
RICS guidance




Sea Level Rise and Stranding Risk



Sea level rise is both inevitable and uncertain
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New elevation data triple estimates of global
vulnerability to sea-level rise and coastal flooding

Scott A. Kulp“r & Benjamin H. Strauss®

Number of people on land exposed by 2050

¥ 1E8
Most estimates of global mean sea-level rise this century fall below 2 m. This quantity is 1€7
comparable to the positive vertical bias of the principle digital elevation model (DEM) used to | 1E6
assess global and national population exposures to extreme coastal water levels, NASA's
SRTM. CoastalDEM is a new DEM utilizing neural networks to reduce SRTM error. Here we 1E5
show - employing CoastalDEM—that 190 M people (150-250 M, 90% CI) currently occupy 1Ea
global land below projected high tide lines for 2100 under low carbon emissions, up from 110
M today, for a median increase of 80 M. These figures triple SRTM-based values. Under high 1E3
emissions, CoastalDEM indicates up to 630 M people live on land below projected annual
flood levels for 2100, and up to 340 M for mid-century, versus roughly 250 M at present. We 100
estimate one billion people now occupy land less than 10 m above current high tide lines, 10

including 250 M below Tm.



Existing evidence of price discounting for
flood risk

* Bin et al. (2008), Hallstrom & Smith (2005), Bin and Polasky (2004)
and Shultz and Fridgen, (2001), all report a negative impact of flood
zone location on the price of a dwelling.

* Bin et al. (2008), emphasise need to disentangle positive and
negative pricing factors of locations adjacent to water.

* Bernstein et al (2019) find 7% SLR discount in their US study of Zillow
ZTRAX transaction data.

* Bernstein et al. (2019) and Baldauf et al (2018) find that discounts
only exist where majority of local buyers believe that climate change
and SLR are a real phenomenon. Average discount of 7% of sale price
per standard deviation from mean belief level.



Melbourne Study (Warren-Myers, Fuerst, 2020)
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US National Oceanic and Atmospheric
Association (NOAA, 2017)

30% of Properties in study area



Key lessons

* Most studies/reports conclude that current efforts in building sector are
insufficient for meeting GHG targets

 ‘Stranding’ risk has several dimensions, still unclear how they relate to
each other.

 ‘Stranding’ risk may lead to further shortening of building life cycles.
Implications for carbon life cycle assessment.

* Recent evidence suggests that en_er%y efficiency (proxy for operational
carbon footprint) is generally capitalised into property prices and rents
but uncertainty persists.

* Regulations (MEES) are a further step towards tightening regulations to
push up EE of low performers but exemptions and political resistance a
cautionary tale for implementation of more stringent decarbonisation
measures.

 Some empirical evidence that stranding risk (sea level rise) is priced but
no clear consensus yet.

* Pricing effects likely to become more pronounced as both
decarbonisation action and physical effects of climate change accelerate.
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