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CLIMATE RISK

P
H

Y
S

IC
A

L
R

IS
K

TRANSITION RISK

1.5°C  - 2°C global 
warming

>6°C global warming

CLIMATE RISK =

PHYSICAL RISK    +    TRANSITION RISK

High risks of 

physical and social 

disruption

High risks associated with rapid transition 

(e.g., energy cost, obsolescence)

Source: TCFD Technical Supplement, 2017

‘STRANDED ASSETS are properties that will be exposed to the risk of early 

economic obsolescence due to climate change because they will not meet 

future regulatory efficiency standards or market expectations.’ (CRREM, 2019)

www.gisimmorisknaturgefahren.de
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CRREM RISK ANALYSIS

Property

Grid 
Decarbonisation

Climate Change 
(HDD/CDD)

Stranding

Retrofit
€€€

Carbon 
Price
€€€

GHG Intensity 
[kgCO2e/m²a]

Year
2050

Decarbonisation 
Pathway

CARBON RISK ASSESSMENT & MANAGEMENT BASED ON QUANTITATIVE

PERFORMANCE DATA AND TARGET SETTING

DECARBONISATION PATHWAYS

Aligned with 1.5oC and 2oC global warming, country- and 
building type specific

ASSET LEVEL STRANDING DIAGRAM

Energy consumption, carbon emission factors, grid
decarbonsation, changed heating and cooling demand, 

normalisation.., 

BUILDINGS‘ CARBON PERFORMANCE

+

=
CARBON RISK ANALYSIS

Year of stranding, excess emissions, carbon costs, energy 
costs, benchmarking
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Pre-Pilot 2019 Pilot Phase 2020 Q1 Final Version & Gresb
Integration

Total CRREM Stakeholder Engagement

- Over 1.500 assets optimized and over 6 million square meters

of lettable space analysed

- Total funds of with over 300 bn. Euro AuM used the tool

ORGANISATIONS & FIRMS SUPPORTING CRREM (EXTRACT) 
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ENERGY TO CO2-EMISSIONS

INTENSITY INDICATOR 2

CO2 Emissions per m² 

(kgCO2e/m²)

BUILDING EMISSIONS

=

CO2

Σ All emissions (kgCO2e)

Rented area (m²)

CO2 CONVERSION FACTORSWHOLE BUILDING ENERGY

Tenant electricity kWh

Common area
electricity

Heating energy

Σ All consumption (kWh)

Rented area (m²)

=

INTENSITY INDICATOR 1

Energy consumption per m² 

(kWh/m²)

Tenant controlled
(pruchased & consumed)

Landlord controlled
(passed on to tenant)

Purchase by
landlord

Tenant 1 
Consumption
Tenant 2 
Consumption
Tenant 3
Consumption

E.g. per kWh

0.203 (kgCO2e)

E.g. per kWh

0.475 (kgCO2e)

Or 0 (kgCO2e)

kWh

kWh

Source: Alstria, 2020
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CRREM PATHWAYS

Global GHG budget and emissions pathway (consistent with a certain 
amount of global warming)

Global buildings GHG emission pathway

Global buildings GHG intensity pathway

Country-specific residential GHG intensity pathway

Country-specific CRE GHG intensity pathways

gggggggggggggggggggggggg

Country-specific CRE-subsector GHG intensity pathways

ggggggggggggggggggggggggggggggggggg

Country-specific CRE-subsector energy intensity pathways
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CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS
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CRREM PATHWAYS

CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

Global carbon emissions (2oC target) of all economic sectors and the 
building sector
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Global building sector GHG intensity pathway (1.5oC and 2oC target)
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Global GHG Emissions (2°C target) Global Building Sector GHG Emissions (2°C target) Share of building sector

CRREM translates long-term policies (COP21) into clear science-based targets
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CRREM PATHWAYS

CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

National Pathways: Convergence of the carbon intensity pathway of the 
building sector (office) in individual countries to the global pathway (2oC)

Residential and Commercial sector: Decarbonisation pathways of global 
buildings sector, US office buildings, High street retain and US residential (2oC)

CRREM translates long-term policies (COP21) into clear science-based targets
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CRREM & GRESB

Stepwise integration of CRREM Risk Analysis and GRESB

(1) Download CRREM Risk Assessment Tool pre-filled with data company’s GRESB participation

(2) GRESB participants to receive results of CRREM Risk Analysis within GRESB Portal

&

Property types and input parameters are aligned with GRESB ESG Benchmark:
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CRREM & GRESB

Stepwise integration of CRREM Risk Analysis and GRESB

BENCHMARK YOUR ASSET(S) AGAINST YOUR PEERS
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Share of stranded assets in GRESB Benchmark (1.5°C target) GRESB average carbon performance

Own asset's carbon performance CRREM 1.5°C decarbonisation pathway



Institut für Immobilienökonomie GmbH
Josef-Stei

nbacher-Straße 1

A - 6300 Wörgl

info@crrem.eu

CRREM | CARBON RISK REAL ESTATE MONITOR

This project has received funding from the European 
Union’s Horizon 2020  research and innovation 
programme under grant agreement no. 785058

WWW.CRREM.EU
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LOW-CARBON STRATEGIES

1.  EMISSIONS IN OPERATION

- Expand electrification, alternative types 
of heating (FW, WP)

- Enabling energy flexibility, eMobility and 
Load Management

- Renewable energies on site(production 
and storage)

- Reduce energy demands

- When replacing technology, focus on 
efficient and low-tech models 

2.  BUILT-IN EMISSIONS 

- Continuous use of the building 
materials!

- In construction, use as little concrete 
and steel as possible! 

- Simple and robust construction!

- Use low carbon (e.g. wood) and recycled 
building materials!
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BEST IMPACT: REFURBISH & REUSE

Rebuilding: approx. 1.000 kg CO2e/m² (NGF)

operation (office): approx. 25-50 kg CO2e/m² (NGF)
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Total building carbon emissions (demolishing & rebuilding)

operational carbon footprint Embedded carbon - new building + maintenance

Rebuilding
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Total building carbon emissions (refurbishing & reusing)

Saved carbon emissions Embedded carbon - refurbishing + maintenance

operational carbon footprint

Reuse

Emissions from rebuilding equal 
Emissions of 25-50 years in opearation!

Refurbish & Reuse:

60 – 80 % of embedded emissions reusable 
→ equals emissions of 25-35 years!
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SCIENCE | REGULATION | RISK

Climate science

Climate impact and carbon emission budgets/pathways compatible with limiting global warming to x.x
o
C

Politics
New regulatory requirements: Emission/energy 

goals, reporting, (sustainable) finance

CARBON RISK REAL ESTATE MONITOR

Real Estate Investors
Changed market expectations, ‘Paris-proof’ 
investments/portfolios

Paris Agreement 
Commitment to limit global warming to 2

o
C or better 1.5

o
C 

STRANDING RISK | CARBON RISK | TRANSITION RISK

assess, manage & avoid 

CRREM Pathways CRREM Tool
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CRREM PATHWAYS

CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

Global carbon emission pathways (CO2e) of 1.5oC and 2oC scenario
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2°C-scenario (sum 2018-2050: 1,259 GtCO2e) 1.5°C-scenario (sum 2018-2050: 890 GtCO2e)

Evolution of global building stock (2018-2050) and part covered by CRREM
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CRREM translates long-term policies (COP21) into clear science-based targets
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CRREM TOOL

CARBON RISK IN REAL ESTATE PORTFOLIOS


