Toward Net-Zero Real Estate: Policy Blueprint
Convergence of Climate Goals, Real Estate Portfolio Performance and Systemic Risk
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Stress Test. Methodology and Results. Available here.
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https://www.ecb.europa.eu/pub/pdf/scpops/ecb.op281%7E05a7735b1c.en.pdf

Climate Scenario Analysis

Property, Project and Portfolio Level

Climate
Risks
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Certification Criteria
*Environmental Leadership
*Ongoing Performance
+Site + Location

*Water Efficiency
*Materials + Resources
*Human health + Wallness
*Energy Optimization
*Innovation

Transition Risk

*Environmental Policy +
Regulation

*Technology Development

*Consumer Preferences

Physical Risks

Chronic

*Temperature,
precipitation, agricultural
productivity, sea levels

Green Mortgage
*Financial Parameters
*Risk Parameters

Acute
* Heatwaves, floods,
cyclones and wildfires

Climate + Economy Feedback Effects

Economic
Risks

Micro: Business

= Stranded Assets

»Changing Demand

»Legal liability from failure
to mitigate or adapt

Micro: Individual

*Loss of income from
weather, health or labor
market conditions

*Low carbon policies
affecting property
valuations

Macro

» Capital depreciation
» Shifts in prices

* Productivity changes
«International trade

NGFS: Projected Final Energy Use Buildings: 1 Variable 8 scenarios: EU28

=== Current Policies (Hot House World, Rep) 26.0

== Delayed 2C with CDR (Disorderly, Alty 250
I 24.0

e Delayed 2C with Limited CDR
(Disorderly, Rep) 23.0
e |Mmediate 1.5C with CDR (Orderly, Alt) 220

Immediate 1.5C with Limited CDR 21.0
(Disorderly, Alt)
Immediate 2C with CDR (Orderly, Rep) 20.0

19.0
Immediate 2C with Limited CDR
(Orderly, Alt) 18.0
Nationally Determined Contributions 17.0

(NDCs) (Hot House World, Alt) 2020

Financial
Risks

Credit Risk

« Default Risk

« Default Timing Curve

*Loss severity

Market Risk

»Repricing of green risk
factors

« Pricing differential:
green vs conventional

Liquidity Risk

*Refinancing risk

*Funding risk

Underwriting Risk

*Primary mertgage
insurance gap

»Credit enhancement

Operational Risk

*Environmental
performance data
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Economy + Financial System Feedback Effects
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EJ/yr Scenario: Current Policies EJ/yr Scenario: Net Zero 2050
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EJ/yr Scenario: Below Below 2°C

EJ/yr Scenario: Nationally Determined Contributions (‘NDCs")
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EU Taxonomy-Aligned
Climate Risk-Weighted

gaae’ nvironmental Performance into Cross-Risk
uction and EU Taxonomy Alignment

Changes in sectoral default probabilities®'

Changes relative to 2020 values, calcllated for a hot house world scenario relative to an

orderly transition scenario

{percentage difference between 2020 and 2050)

n4n 33

a7

43

23

19

3

a 5
a £

Source: ECB calculations based on NGFS scenarios (2020), Orbis, iBACH, Urgentem and Four Twenty Seven data (2018).
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EU Taxonomy-Aligned Climate
Adjusted RWA =
Baseline Risk Weighted Assets

X Primary Energy Demand Reductions (kWh/m2/year)/(% of
energy use reduced/avoided)

X Carbon Reductions (kgCO2/m2/year)/(tonnes of CO2
reduced/avoided)

X Water Efficiency (annual water savings m3/year)

X Waste Management (% of total waste minimised, reused or
recycled)




Environmental Performance
Coefficient
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Eco-Financial Risk-Based Methodology
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1 1 1 1 . Mortgage Interest Debt-to-
Calibrating Financial Products and Risk Type R LTV ebito
. Climate Risk x0.1 x0.95
Tra nsaCtlon StrUCtu res Transition Risk x0.1 x0.95
. . Physical Risk x0.1 x0.95
Certification-Based Methodology Credit Risk: Probability of Default x0.1 x0.85 | +1.10 up to 100% | +150bps
Certification Credit Risk: Loss Given Default x0.1 x0.85 +1.10 up to 100% +2pps
S 1st Tier Rating 2nd Tier Rating Rating Type Coefficient g(r)i(:(l)tmziks: (;()Cri;iilatlon: 1st Order: 0.1 «0.85 +1.10 up to 100% +150bps
SMARTER superior: (130-160 Excellent: (100- | 5 it Risk-Based Credit Ri k-pc lation: 1st Order:
Points) 129) recit Risk: Lorrelation: st Urder: x0.1 x0.85 | +1.10upto100% | +150bps
Home f Property Specific
Performance Gold: (>70) Ceztl fed: (2 % Score Risk-Based Cred't. B'Sk' Correlation: 2nd Order: x0.85
Index (‘HPY') 45%) Securitized Product
L. . 1
BREEAM Outstanding: (285) Excellent: (>85) | % Score Risk-Based Market Risk: Climate VaR x0.98
. ' Gold (60-79 ' ' Market Risk: Stressed VaR? x0.98
LEED Platinum: (80+ Points) Points) Points Risk-Based Option-Adjusted Spread® 0.85
Total Prepayment Risk* x0.8
DGNB Platinum: (280%) Silver (265%) Performance | Risk-Based Interest Rate Risk: x0.8
Index Underwriting Risk x0.1 x0.9
Exceptional (13-16 Stars . Liquidity Risk x0.98
HQE Excellent (9-12 . Risk-Based - - —
Q Stars) xcellent ( ) Obtained ISK-base Operational Risk Reduced by robust property-level certification data.
EU Taxonomy-Aligned Methodology Environmental-Factor Based Methodology
: : Pillars of Environmental Mortgage Debt-to-
Technlé::!c::iraeenlng Metric Threshold Coefficient Performance Insurance interest Rate LV Income
Primary Energy (kWh/m2/year)/ Taxonomy- ok Based Enwrgnmental Leadership x0.50 x0.65 _
Demand Reduction | (% of energy use reduced/avoided) Aligned 2ngc;ng Per'formance ngg Xg'gs +1.05 up to 100% +150bps
. (kgCO2/m?2/year)/ Taxonomy- . ite & Location Y. x0.95
Carbon Reductions (tonnes of CO2 reduced/avoided) Aligned Risk-Based Water Efficiency x0.65 x0.98 +2pps
. ] Taxonomy- . Materials and Resources x0.90 x0.98 +1.15 up to 100%
Water Efficiency (annual water savings m3/year) Aligned Risk-Based Human Health & Wellness 0.35 ¥0.95
Waste (% of total waste minimized, reused or Taxonomy- Risk-Based Energy Optimisation x0.10 x0.85 +1.15 up to 100%
Management recycled) Aligned Innovation x0.85 x0.98 +1.15 up to 100%
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Eligibility Criteria

EU Taxonomy on Sustainable Activities
SMARTER Finance for Families Mitigation Activities ion Activities
Assessment criteria for Green Homes | gonstruction of New ST s Pt e Fr Acquisition and Construction of New Buildina Renovation
certified projects: Buildings 9 Ownership of Buildings Buildings 9
New anstructlon and Major e Do No e Do No e Do No S Do No T Do No
Refurbishment; echnica Significant echnica Significant echnica Significant echnica Significant echnica Significant
. : Screening Screening Screening Screening Screening
Renovation and Retrofits . Harm . Harm . Harm . Harm . Harm
Criteria Criteria Criteria Criteria Criteria
Assessment Assessment Assessment Assessment Assessment
Environmental Leadership v v v v v v v v v v
Ongoing Performance v v v v v v v v v v
Site & Location v v v v v v v v v v
Water Efficiency| v v v v v
Materials and Resources| v v v v v v v v v v
Human Health & Wellness| v v v v v
Energy Optimisation v Vv Vv v v
Innovation v
 SMIARTER Micets or Surpasses EU Taxonomy SMARTER FINANCE FOR FAMILIES: ASSESSMENT CRITERIA FOR GREEN HOMES CERTIFIED PROJECTS
X EU TAXONOMY FOR SUSTAINABLE ACTIVITIES: CROSS-EVALUATION
165 165
70 65 65 65
57
20 17 17
TECHNICAL DO NO SIGNIFICANT TECHNICAL DO NO SIGNIFICANT TECHNICAL DO NO SIGNIFICANT TECHNICAL DO NO SIGNIFICANT TECHNICAL DO NO SIGNIFICANT
SCREENING HARM ASSESSMENT SCREENING HARM ASSESSMENT SCREENING HARM ASSESSMENT SCREENING HARM ASSESSMENT SCREENING HARM ASSESSMENT
CRITERIA CRITERIA CRITERIA CRITERIA CRITERIA
CONSTRUCTION OF NEW BUILDINGS BUILDING RENOVATION ACQUISITION AND OWNERSHIP OF CONSTRUCTION OF NEW BUILDINGS BUILDING RENOVATION
BUILDINGS
CLIMATE CHANGE MITIGATION ACTIVITIES CLIMATE CHANGE ADAPTATION ACTIVITIES

EU TAXONOMY FOR SUSTAINABLE ACTIVITIES
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