i3 IREBS

International Real Estate Business School
Universitat Regensburg

e ——
Sustainable Real Estate
University Seminar — ,CRREM®

Regensburg
* X %
* *
* *
* *
09.06.2020
WP9 Task 9.4 This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement no. 785058

Slide 1
Date: 09.06.2020



University Seminar — ,,CRREM*“

EN
xs |RE|BS
International Real Estate Business School
CRREM  yUniversitat Regensburg

Profitability/ Carbon accounting
Anyway-costs Embodied and reporting
carbon
Regulated vs.
Change of emissions factors, unregulated emissions
heating/cooling load, prices BUILDINGS
and Strategic options
>cope CLIMATE PROTECTION (5!l Hold. Retrofit -
1,2,3 Timing)

More than saving energy

Carbon pricing
Investor/Tenant/

Occupancy GHG savings

Carbon budget . Predictability/Reliability of
downscaling Liability regulation

This project has received funding from the European Union’s Horizon 2020 Slide 2

research and innovation programme under grant agreement no. 785058 Sustainable Real Estate - SS 2020



Agenda

=N
51 |RE|BS
International Real Estate Business School
CRREM Universitdat Regensburg

1. Introducing the CRREM project
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Introducing the CRREM project

Project title: CRREM: Carbon Risk Real Estate Monitor - Framework for science based

decarbonisation pathways, toolkit to identify stranded assets and push sustainable
investments

Duration: February 2018 — January 2021

Funding: EU H2020 framework programme

General objectives:

 Downscaling & transparency: Breaking down global GHG emissions budget by sector,
company and property level for more transparency and capacity building

e Strategic implication of “Stranded assets”: Defining areas for improvement and
strategic options

* Framework, toolkits & methods: Making decarbonisation in the commercial real

estate sector measurable
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Introducing the CRREM project

CRREM Project homepage: www.crrem.eu

This project has received funding
from the Eurcpean
din

grant agreement no. 785058,

Union's Horizon 2020

ation programme under

Home About CRREM Tool News Publications Activities Multimedia Agenda Contact us
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Fundamental questions and answers regarding carbon counting:

1.

6.

Why is Carbon Dioxide so relevant to limit climate change? What does the term “Decarbonisation”
refer to?

Why is it important to focus on real estate to limit / reduce emissions?
How can carbon emissions be assessed for real estate and what might be important when doing so?

How can real estate investors benchmark the carbon footprint and derive targets for
decarbonisation? What must be addressed when setting targets on a timeline until 20507

Corporate carbon risk management:

A. s the carbon footprint and potential decarbonisation effecting the risk-return profile?
B. Explain the concept of stranded real estate assets.

C. How could carbon risk be managed effectively?

D. What about carbon pricing? Is real estate affected in that respect?

E. How do you assess an energetic retrofitting?

What are (relevant) guidelines and regulations?
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Specific Issues

1. Why is Carbon Dioxide so relevant to limit climate change? What does the term
“Decarbonisation” refer to?:

m Dramatic rise in the atmospheric concertation (PPM) of carbon dioxide and other GHGs compared to
the preindustrial level

g Paris Climate Agreement: Limit global warming to below 2° C; or even 1.5° C

- The remaining emission budget until 2050 in order to limit the global warming is about
669 GtCO,e (1.5°C) and 784 GtCO,e (2°C).

= However, with current emission pledges, this budget will be consumed by 2036 (14 years prior to 2050)
and the global warming will reach approx. 3° C

" Decarbonisation: the profound transformation of the economy from fossil fuels towards a sustainable,
renewable energy-based economy which involves considerable transition risks.

N These global carbon budgets need to be broken down into decarbonisation pathways for different
economic sectors (including real estate) and countries to allocate carbon reduction responsibilities.
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2. Why is it important to focus on real estate to limit / reduce emissions?:

The real estate industry is among the highest emitters of GHG accounting for approx. 30 % of total GHG
emissions and therefore plays a crucial role in future mitigation efforts.

Emissions resulting form the operation of buildings have to be taken into account as well as those
originating from construction and refurbishment activities (embodied carbon).

Existing housing stock drives energy consumption and operational expenditures significantly:

. 35 % of buildings are older than 50 years

. 40 % of energy consumption caused

Population growth and economic growth drive the construction activities and have to be considered as
well, further rising the GHG emissions of the sector.

In contrary, the real estate industry faces relatively low abatement costs for energetic retrofit measures
(i.e. low hanging fruits) in comparison with other sectors.

Abatement costs: costs of reducing energy consumption / carbon emissions by a certain amount.
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Specific Issues

2. Why is it important to focus on real estate to limit / reduce emissions?:

The abatement cost curve provides a “map” of carbon reduction opportunities
Cost of Abatement, 2030, €/tCO2e

$/tCO,e Coal CCS retsofit

Abatement cost Gas plant CCS retrofit
Iron and steel CCS new build - —‘

— 80 Lawy penetration wind Coal CCS new build
70 . . i Cars plyg-in hybrid Power plant biomass
&0 | — Residential electronics Degraded forest reforestation ) co-f!nng =
— Residential appliances Nuclear Reduced intensive
50 . . aqgriculture conversion
COStS - a Retrofit residential HVAC Pastureland afforestation High penetration wind
a0 Tillage and residue mgmt Begraded land restoration Salar PV
30 H Insulation retrofit (reside ntial) 2 generation biofusls — Solar CSP
2 | Cars full hybrid Building ﬁgﬁ'ﬁﬂﬁ’é i
\10 B VWaste recycling
— a T | I . n. | |
H J]J‘_ P 15 Orgaﬂ?gsaal restoration 25 30 35 38
Ge‘“he"""' Abatement
Grassland management
- Reduced pastureland conversion Gtcoze/year
— Reduced slash and burm agriculture conversion
Small hydro
. 15t generation biofuels
SaV|ngS — - Rice management
— Efficiency improvemeants other industry
— Electricity from landfill gas
— Clinker substitution by fly ash Energetic Retrofitting
-10 ropland nutdient management
-110 otor systems efficiency
-120 nsulation retrofit {commercial)
130 Lighting — swatch incandescent to LED (residential)

Source: McKinsey, 2011
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Specific Issues

3. How can carbon emissions be assessed for real estate and what might be important when
doing so?:

1. Data requirements:

= First insights: operational carbon emissions during the usage phase have to be considered, especially those
originating form the consumption of electricity or cooling and heating of the building

. It‘s important to focus on the data for the whole building and therefore consider the data of both owner and
tenants (regardless of who pays the energy bills).

. The so-called ‘tenant-investor-dilemma’ is not only relevant for the process of data gathering, but also for the cost-
benefit distribution of certain retrofit measures.

2. Consumption vs. emissions:

" In a second step, the energy consumption data has to be transformed into GHG emission data via the use of so-
called emission factors.

. These emission factors state how much GHG emissions (in kg CO2e) are released by the consumption of one unit
of a specific energy source (e.g. Qil, Gas etc.)

. While the emission factors are fixed values for Qil and Gas, they differ significantly for the electricity market
depending in the building location (country-specific or even regional variations) and vary over time.
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Specific Issues

3. How can carbon emissions be assessed for real estate and what might be important when
doing so?:

3. Adjustment process / possible influences:
=  Vacancy rates
= Usage type and mixed property

= Weather in the year of assessment

Risk assessment requires future perspective: Change of electricity emission factor (grid decarbonization) and effect
of climate change on heating and cooling demand.

4. Saving climate by energetic retrofits (?):

Yes, since new construction rate is approx. < 2% BUT: Embodied carbon has to be considered as well.

General rule for retrofits: Always choose the retrofit measure with the maximum abatement efficiency.
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Specific Issues
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Specific Issues

3. How can carbon emissions be assessed for real estate and what might be important when
doing so?:

5. Scopes - Operational and embodied carbon:

CO, vs. CO,e: Other greenhouse gases have to be considered as well (e.g.: CH,, N,0O, etc.)

= Scopes 1,2,3

6. What's the benchmark the sector should use?:

Carbon intensity (annual emissions per floor area or per revenue)
= kgCO2e/m%a or kgCO,e/€/a

7. Which template should be used for the data collection?:

There are already enough IT-systems and initiatives

Generally, do not re-invent the wheel, use existing schemes.

= Example: EPRA, GRESB, GRI etc.
8.  External data:

= Emission factors and HDD/CDD required (database!)
9. Discussion in Carbon offsetting

= Location vs. market-based approach
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Specific Issues

What needs to be addressed for
deriving a KPI for RE carbon?

= GHG Protocol: Standards for assessment,
accounting and reporting of GHG emissions e e ° ° ° °
(World Resources Institute WRI & World e Ssapel
Business Council for Sustainable et =
Development WBCSD)

Scope 3
indirect

Scope 3
indirect

= Accounting: Energy consumption (fuels,
electricity), conversion to GHG with
emissions factors. Challenge: lack of tenant
data (esp. electricity consumption)

= Reporting: Emission scopes 1, 2, 3

=  S1: Direct emissions from burning fuels or
leakages

Upstream activities > Reporting company > Downstream

=  S2: Indirect emissions from energy
consumption Source: GHG Protocol, 2013.

= S3: Indirect emissions from upstream and
downstream processes
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Specific Issues

Status quo of carbon risk integration in corporate strategies

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Measurement of operating energy consumption

|
(=R

Energy Performance Certificate (EPC)

.

Life Cycle Assessment (LCA)

b
=

Measurement of embodied carbon [N _

Assessment of Scope 1 carbon emissions |
Assessment of Scope 2 carbon emissions | Y

Assessment of Scope 3 carbon emissions

W Yes, 76-100% of portfolio covered M Yes, 26-75% of portfolio covered ¥ Yes, 1-25% of portfolio covered No

Source: CRREM, 2019.
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Specific Issues

Status quo of carbon risk integration in corporate strategies

Figure D-3: Impact of preferred holding periods on extent of carbon risk assessment

Short .
(1-5 years) i ok L

Radiem
[B-10 years]

Halding period

Lang
(=10 years)

L 10% 20% 30% 3% 50 Bl 0 B0 0% 1003

Assessment of carbon risk: W Yes, in a substantial manner  ®WYes, partially ®EMNo Other

Source: CRREM, 2019.
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Specific Issues

4. How can real estate investors benchmark the carbon footprint and derive targets for
decarbonisation? What must be addressed when setting targets on a timeline until 2050?:

= CRREM — Carbon Risk Real Estate Monitor:

. Decarbonisation targets for various countries and usage types on property level
= Emission factors and adjustment for HDD/CDD are implemented automatically
. Automatic adjustment of occupancy (vacancy rates)
= Possibility to calculate energy costs and carbon costs (excess emissions)
. Simulation of retrofit measures
. Simulation of different mitigation scenarios (1.5 vs. 2 degree)
. Default and user-defined assumptions
= Timeline: Consideration of side effects:
" Grid decarbonisation is evolving,
" Effects of climate change on HDD/CDD
. Timing of retrofit measures
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Report: “Stranding Risk & Carbon - Science-based decarbonizing of the EU commercial

real estate sector”

KEY FINDINGS

* At the current rate of emissions

GHG TARGETS DISAGGREGATED BY COUNTRY

AND BUILDING USE TYPE

D %, the EU commercial real estate
1.5°C carbon budget for 2050
will be consumed 14 years
ahead of schedule in 2036.

* EU’s current carbon reduction
pledges will lead to an above
2°C global warming scenario.

GHG intensity [kgCO,e/m?/a]

* Buildings will need to reduce
e their carbon emissions by more

-
@«
=
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N
@

=
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GHG intensity [kgCO,e/m?/a]

[}
2020

—— Office

2025 2030 2035 2040 2045 2050

= Retail High Street =———Shopping Centre ———Warehouse storage Hotels ———Health ———Education

than 80% until 2050.
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5. Corporate carbon risk management:
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A. Is the carbon footprint and potential decarbonisation effecting the risk-return profile?

Transition risk and brown discount, not just pure present values but derived from hedonic pricing

Stranding risk and potential carbon pricing

Upside ,,Risk*

Positive impact

Positive Willingness to pay for Energy Efficiency and Sustainability

1. Portfolio level

* diversification

» investment alternative with special risk-return profile

* Green Funds, SRI and RPI .en vogue*

Geiger, Cajias, Bienert (2013): The Asset Allocation of Sustainable Real
Esfate: A Chance for a Green Contribution?

2. Corporate level

+  Sustainability as production factor
Positive Impact on Yields, Tobin's Q, Asset Turnover and risk measures
CSR-strategy

Ansari, Cajias, Bienert (2015): The Value contribution of Sustainability
Reporting — an empirical evidence for real estate companies.

3. Property level

* Sustainability is impacting rents, vacancies and values

* Green Building certificates

Cajias, Fiirst, Bienert (2016): Is energy efficiency priced in the German
housing market? — Large sample evidence from Germany.

1

Y
| Intensive research with hedonic pricing (regression) ‘

Climate change = Climate risk?

Downside ,,Risk*

Negative impact

Increase of intensity and frequency of Extreme Weather Events

Direct and indirect costs of negative long-term changes in the
climate svstem:

Impact of “creeping” climate changes like sea level rise or increased
extreme weather events (drought, heat, bushfires, flood, storms...) on
real estate markets

« Bienert (2014): Extreme Weather Events and Property Values. Assessing New
Investment Frameworks for the Decades Ahead.

« Hirsch, Braun, Bienert (2015): Assessmentof Climatic Risks for Real Estare.
*Bienert (2016): Climate change implications for real estate porifolio allocation

¥

Limited Real estate research

Stranded assets and portfolios

- Assets not meeting future regulatory requirements and future
market expectations - loss of value + costs for retrofitting

- Not or insufficiently decarbonized real estate

- Real estate with high use costs and significant carbon footprint
due to high energy use from non-renewable sources

o ]

|
> CRREM 4
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Specific Issues

5.B. Explain the concept of stranded assets.

/" CRREM: Identification of Stranded Assets / Stranding Risks

GHG Intensity

[kgCO,e /m?a]
ey H A
@ Climate Decarbonisation CRREM
s Change el mmmmmmmmeeeeeeoo . Pathway Stranding
< ! . . : i h
§ z, i Damage/increasing = | | T~ (CF:;';;:;D;""EG
] L S ' insurance costs [ R - o Vet b
< IR WA — / Property f—===ssst————
o = T Grid
G n \\\ Decarbonisation
» ™ Retrofit
i €€€
GHG-EmissionsW RETROFIT  Property & Portfolio
- Managers
Buildings J v
Investors .
7 ) » Year
2050
< Country- & sector specific target pathway (1,5°C/2°C)
Regulation - . ) . N
Transition Risk < KPI:Greenhouse Gas Intensity (kgCO,e/m7a)
Stranding Risk / Stranded Assets < < Stranding when target ceiling is exceeded = Stranding Risk

Politics Liability Risks ) > Retrofit costs

» Costs of (excess) emissions (Carbon price)

Climate Targets
N Heating & cooling demand + Grid decarbonisation = Future emissions
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Specific Issues

5. Corporate carbon risk management:

C. How could carbon risk be managed effectively?
= transparency about own consumptions and emissions
= knowledge about targets and current industry best practise
= monitoring & benchmarking of own results

= undertaking retrofits/refurbishments to optimize carbon footprint

D. What about carbon pricing? Is real estate effected in that respect?
= currently real estate in Europe NOT included in the ETS but EPBD
= ongoing discussion about carbon tax and pricing

“excess emissions” once stranded might be calculated as the maximum euro amount for
refurbishment budget
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Specific Issues

5.E. How do you assess an energetic retrofitting?

Economical: Annual energy cost A No Retrofit A
. 0 Retrofl
savings vs. Investment costs: . \, //
Assessment of net present o Rl
. . (@) -’
value of energetic retrofit » L’
2 - Cd =
o Embodied R 2
a carbon 7 9
Ecological: Annual GHG g GHG cum N R No Retrofit g
. . . . b o—
emission savings vs. embodied ) [kgCO, ] .’ \ ®
- o
carbon = Supplementing the & === 2
. . . ) -
economic break-even point with 5 | Energy costs PP e S
. = Retrofit _ -
an ecological one 5 cum [€] costs PPy
-
Embodied carbon of retrofit _§,
. . . (@]
measures is not included in
. | »
corporate reporting so far 1 : >
2018 Retrofit Ecological Economic 2050 Year
breakeven breakeven
point point

Source: CRREM
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Specific Issues

5.E. How could asset management manage risk? The CRREM approach

USER INPUT

RETROFIT DECISION

INITIAL USER INPUT

o Property characteristics: Location, year of STATIC DYNAMIC © irestment sum
. . . . = Year of assessment * Occupancy
COHStrUCtIOI’l, energetlc CharaCterIStICS, = Reference no. * Property characteristics = Specific type of retrofit measure
. * Locati - E ption ... .
oCccu pa ncy’ energy Consumptlon . thr‘:rnea _ LAyl g * User defined Marginal abatement Costs

o User assumptions: Discounting, carbon
price, energy prices, abatement costs,
own...

RESULTS

BASELINE AND PROJECTION OF STRANDING RISK

RESULTS * GHG emissions o
* Carbon costs £ § B
o ‘Stranding Diagramm?, stranding risk, costs e § 5

of retrofits necessary to meet targets,
carbon costs, asset level, portfolio...

STRANDING
RISK

CRREM DATABASE

* Climate change impact

DATABASE

* Emission factors + forecast

* Marginal abatement costs

(per country, use type,
type of measure)

® GHG reduction targets, emission factors,
weather normalisation, energy prices,
carbon price, HDD/CDD, abatement costs,
grid decarbonisation...

* Weather normalisation * Carbon prices + forecast

* Energy prices + forecast * GHG targets: SBT, INDC

Source: CRREM
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Specific Issues

6. What are (relevant) guidelines and regulations?:

. Carbon Disclosure Project
. GRESB

. INREV

. EPRA

. GRI: Global Reporting Initiative

" etc.
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Case Study

CRREM

CARBON RISK REAL ESTATE MONITOR

decarbonisation targets | emission assessment [ stranding risk analysis S = Funded by the Hortzon 2020
; of the Earopean Ueion

v1.10 (10.05.2020) . =3 e — ',.‘

STRANDING
RISK ANALYSIS

Results Bl

Click the desired functionality. Stranding risk analysis requires input data on asset level. ©/CRREM 2020
Decarbonisation targets for different property types and each EU member state can be viewed without entering specific asset data.
Click the CRREM logo on any sheet to return to this summary.

Disclaimer

All the information in this tool is shared in good faith and for general information purpose only. The application is free of charge and without any commitment. The CRREM Consortium does not retrieve or archive any of your personal data or other meta-
information. The CRREM Consortium does not retrieve, process, archive, or forward any of your input or output data . Neither the CRREM consortium, its members nor the European Commission can help you to recover data or can be made liable for any loss of

data. Beyond the ii ded use, all i and the resulting data of the tool must not be transmitted to third parties, appropriated or c cially exploited without the CRREM consortium's consent. The tool is utilised at your own risk. Neither the
CRREM consortium, its members nor the European Commission are liable for any damages resulting from the application of this tool.
The software, its documentation and its underlying data sets are provided "as is" and neither the European Commission, the CRREM Consortium, nor its member organisations have any obligation to provide mai e, support or upd after the duration of the

project. The Carbon Risk Real Estate Monitor (CRREM) is provided to you without any guarantee for correctness or completeness.

Any action you take upon the information you find in this tool, is strictly at your own risk. CRREM will not be liable for any losses and/or damages in connection with the use of our website. By using this tool, you hereby consent to this disclaimer and agree to its
terms.
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Funded by the Horizon 2020
CRRAEM The CRREM Decarbonisation Target Tool offers the possibility to assess country- and building-type-specific _ ;}mﬂ:ﬂ:ﬁﬁ.‘:};’e
GHG intensity and energy reduction pathways aligned to limiting global warming to 1.5°C or 2°C
o Decarbonisation and energy reduction pathway Whole bullding GHG Intensity pathway: [Whole bullding energy intensity pathway
a0 . —— Decarbonisation pathway Year kgCO.e/m?fyr Year kgCO.e/mfyr | |Year kWh/mi/yr Year kWh/m?/yr
_ w ) ——Energy reduction pathway | 2018: 850 2035: 40,2 2018: 216,8 2035: 95,1
£ " £ | 2019: 903 2036: 37,5 2019: 206,5 2036: 88,8
£ £ | 2020: 86,3 2037: 34,7 2020: 196,6 2037: 82,4
li & Z | 2001 826 2038: 31,9 2021: 187,3 2038: 75,9
; 50 -g 2022: 79,1 2039: 29,0 2022: 178,5 2039: 69,6
7 a0 £ | 2023 757 2040: 26,1 2023: 170,4 2040: 63,3
.E w B | 2024: 724 2041: 23,1 2024: 162,8 2041: 57,1
5 & | 2005: 69,1 2042: 20,2 2025: 155,8 2042: 51,1
" 2026: 65,9 2043: 17,3 2026: 149,1 2043: 45,4
2027: 62,7 2044: 14,6 2027: 142,8 2044: 40,0
0 2028: 59,7 2045: 12,0 2028: 136,8 2045: 34,8
FNE I I PR S R G i 2029: 56,7 2086: 96 2008: 1309 2046: 299
2030: 53,8 2047: 7,5 2030: 1251 2047: 25,3
2031: 51,0 2048: 5,6 2031: 118,2 2048: 20,9
Global warming target: 15°C 2032: 48,2 2049: 4,1 2082: 113,4 2049: 16,7
Country: Germany 2033: 45,5 2050: 2,8 2033: 107,4 2050: 12,9
Type of use: Office 2034: 42,9 2034: 101,3
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CRREM

CARBON RISK REAL ESTATE MONITOR

decarbonisation targets | emission assessment [ stranding risk analysis  Soom = Funded by the Hortzon 2020
; of the European Union

v1.10(10.05.2020) . S =7

STRANDING
RISK ANALYSIS

Portfolio Level
Results Jom=

-

Decarbonisation targets for different property types and each EU member state can be viewed without entering specific asset data.
Click the CRREM logo on any sheet to return to this summary.

Disclaimer

All the information in this tool is shared in good faith and for general information purpose only. The application is free of charge and without any commitment. The CRREM Consortium does not retrieve or archive any of your personal data or other meta-
information. The CRREM Consortium does not retrieve, process, archive, or forward any of your input or output data . Neither the CRREM consortium, its members nor the European Commission can help you to recover data or can be made liable for any loss of
data. Beyond the intended use, all content, images and the resulting data of the tool must not be transmitted to third parties, appropriated or commercially exploited without the CRREM consortium's consent. The tool is utilised at your own risk. Neither the
CRREM consortium, its members nor the European Commission are liable for any damages resulting from the application of this tool.

The software, its documentation and its underlying data sets are provided "as is" and neither the European Commission, the CRREM Consortium, nor its member organisations have any obligation to provide mait e, support or updates after the duration of the
project. The Carbon Risk Real Estate Monitor (CRREM) is provided to you without any guarantee for correctness or completeness.

Any action you take upon the information you find in this tool, is strictly at your own risk. CRREM will not be liable for any losses and/or damages in connection with the use of our website. By using this tool, you hereby consent to this disclaimer and agree to its
terms.
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F G GX GY

Il 1 H

o | e

Funded by the Horizon 2020
ASSET LEVEL INPUT Framewark Programme
CRREM of the European Union

The asset level input sheet serves as main section for entering data on individual assets that is necessary to conduct the CRREM stranding risk

analysis.
Users may employ the plus- and minus-signs above column headers to collapse and expand data groups.

General information

) Reportin, Gross Asset Value
Inclusion Asset Name P 6 Reporting period
year (GAV)
4]
= = = v E Click on 'results’ to
= = E H 2 see results of CRREM
1] aQ “ E o stranding risk
E Bt E . 7] 'ﬁ lysis on asset
Starting month Months of data o o @ E o ] —
h m c Q - -
£ .E' 8 v % ;E {you will have to
—E oo 2 2 e manually select the
o £ E T g - desired asset (ID) in
. Optional (required for Optional (for further c £ T x = e T
Pre-filled Mandatory calculating certain risk Mandatory Mandatory possibilities of U — = (T o sheet)
indicators) aggregation) o a =
Dropdown Drop-down Number of Months
AS.MON AS.LENG
Steinbach Tower 00D User-defined settings Results
2 Include Linden Paleis 2018 6.000.000 January 12 Fund 2 User-defined settings Results
3 Include Smalle Kanaal 2018 4.750.000 January 12 Fund 2 User-defined settings Results
4 Include Maison Eiffel 2018 4.750.000 January 12 Fund 2 User-defined settings Results
5 Include Example Name 2 2018 1.000.000 February 10 User-defined settings Results

This project has received funding from the European Union’s Horizon 2020 Slide 31

research and innovation programme under grant agreement no. 785058 Sustainable Real Estate - SS 2020



i1 |RE|BS

International Real Estate Business School
Universitat Regensburg

Case Study

Building characteristics

Air

Inclusion Floor area share of different property types in mixed use buildings [ —

[
Kl
=
g Total gross intennal Awer annual
5 Zip Code Address otal gross & age annu
£ area (IMPS 2) vacant area
=
5
= Dptional (anly to Optional (for Optional {only to be Mandatory if Mandatory i Mandatory i Mandatary if Mandatary i Mancatory if Mandatory if Mandatory if Mandatary if
3 Mandatory be displayed in improved diaplaved in r; hs) Mandatary Property type =  Property type = Property type=  Property type=  Propertytype=  Property type=  Fropertytype=  Property type=  Property type = Optionsl Mandatary Mandstary
results) seeuracy) plwyec In rovas Mied Use Mied] Use Mined Use Mined Use Mined Use Mined Use: Mised Use: Mieed Use: Mized Use:
Drog-down Text TeoxtMurribiers Typeof use (%] (%] %] %] %] 1%] %] %] %] Drop-down [
COUN cny o ASTY MX.100 ACYN BSR_OCAN
2z Indude: | Austria. Kustein 6330 | Andreassiofer Stralte 9 (Mined Use 107% | 12%| O | % | % | % | % | % | % Sum=100M% 1000
3 Indude: [ Metheriands | Armsterdam =14 Office: 1500
4 Indude: France: | Paris TE000 Office: 1000
5 Indude | Austria [wiargl 300 | Retail, High Street am
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Energy consumption

Inclusion Whole building energy consumption

Combined energy consumption of Commaon Areas + Tenant Space
Energy used by tenants and base building services to lettable/leasable and common spaces. This should include all energy supplied to the building for the operation of the building and the tenant space except from energy consumed as part of refurbishment measures,

Grid Blectricity Natural gas District heating [steam) District cooling [chilled water] Other energy consumption type 1 Other energy consumption type 2

Data Coverage  Masimum Data Coverage  Maximum Maimum Usage ot e Madmum  Usige et ser- Maxrmum Data Coverage  Maximum Masmmam

General information
Building characteristics

Hypardink Ir Ir B Hhypardink

1 Include 150,000 £000 5000 240,000 5500 5000 10000 | Settings 5500 5000 200 Settings 5000 5000 Hogas 20,000 5000 5000 Hiogas 1000 5000 5000
2 Include 20,000 10754 10784 To.000 0784 0784 10000 | Settings 0784 0784 ] Settings

3 Include 120,000 1000 1000 55.000 700 200 10000 | Settings 7 100 ] Settings Wood pellets 1000 700 200

4 Include 10,000 1000 1000 20000 700 200 . Settings ] Settings

5 Include 20,000 200 200 20,000 200 200 Settings Settings
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Fugitive emissions

Inclusion Refrigerant losses / Fugitive emissions

Whole building (Can only be reported at whale building)
Same reporting period as energy consumption data

Type of gas Amount of leakage Type of gas Amount of leakage

Mandatory if amount of Mandatory if amount of
leakage # 0 leakage # 0

General information
Building characteristics
Energy consumption

Drapdown Drop-down kgl Drop-down [kgl
INC GHG.Leakl. Type GHG.Leakl.Amount GHG.Leak2 . Type GHG.Leak2. Amount

This project has received funding from the European Union’s Horizon 2020 Slide 34
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Renewable energy

Other on-site renewable
energy source (heatpump,
solar thermal)

On-site renewable Off-site renewable electricity

Inclusion electricity (PV, wind) Generated off-site and consumed on-site

Generated Generally, off-site renewshles do not conatitute a quality Generated
el Generated 0N .y uucteristic reducing carbion risk of individusl buidings. Only —T Generated on-
site and renewshle slectricity purchased directly from a generator |/ site and
consumed on- exported retsider through & power purchating sgresment or contrasct ean. | COMSUMmad crromr
site be scknawledged under $16e1 condibans. on-site

Fugitive emissions

Reporting
method

Pre-filled

General information
Building characteristics
Energy consumption

Dropdown [kwWh] [kwh] [kwWh] Drop-down [kgCO, e/kwWh] [kWh] [kwh]
INC

This project has received funding from the European Union’s Horizon 2020 Slide 35
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Retrofit actions

Asset

D Inclusion Retrofit action

Energy consumption
Renewable energy

Fugitive emissions

Prefilled

General information
Building characteristics

Dropdown [€]
INC RF1.EUR
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CRREM

CARBON RISK REAL ESTATE MONITOR

decarbonisation targets | emission assessment [ stranding risk analysis  Soom = Funded by the Hortzon 2020
; of the European Union

v1.10(10.05.2020) . S =7

STRANDING

Portfolio Level
Results Jom=

-

Decarbonisation targets for different property types and each EU member state can be viewed without entering specific asset data.
Click the CRREM logo on any sheet to return to this summary.

Disclaimer

All the information in this tool is shared in good faith and for general information purpose only. The application is free of charge and without any commitment. The CRREM Consortium does not retrieve or archive any of your personal data or other meta-
information. The CRREM Consortium does not retrieve, process, archive, or forward any of your input or output data . Neither the CRREM consortium, its members nor the European Commission can help you to recover data or can be made liable for any loss of
data. Beyond the intended use, all content, images and the resulting data of the tool must not be transmitted to third parties, appropriated or commercially exploited without the CRREM consortium's consent. The tool is utilised at your own risk. Neither the
CRREM consortium, its members nor the European Commission are liable for any damages resulting from the application of this tool.

The software, its documentation and its underlying data sets are provided "as is" and neither the European Commission, the CRREM Consortium, nor its member organisations have any obligation to provide mait e, support or updates after the duration of the
project. The Carbon Risk Real Estate Monitor (CRREM) is provided to you without any guarantee for correctness or completeness.

Any action you take upon the information you find in this tool, is strictly at your own risk. CRREM will not be liable for any losses and/or damages in connection with the use of our website. By using this tool, you hereby consent to this disclaimer and agree to its
terms.
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STRANDING RISK ANALYSIS
ASSET LEVEL RESULTS

Funded by the Horizon 2020 programme
CRAEM of the Eurcpean Linion

This sheet shows the results of the CRREM stranding risk analysis for each property entered in the asset input sheet.

Click here to see results on a portfolio level Upper part: Diagrams and specific carbon risk analysis results for selected individual properties. Lower part: Tabular information on all assets

Click to see further tabular results for Click here to see calculation parameters (default or user-

Select an asset (ID) to see results: |:|

Global warming targotl 2 IICIick here to define own targets ('Settings'

{or

sheet)

the selected asset

defined for selected asset

STRANDING DIAGRAM (Asset #1 - Steinbach Tower)
Based on global warming target: 2°C

Display excess amissluns:

60
2018 Baseline GHG Intensity: 29 kgCOsefm?
50
Whole building GHG intensity targets 2°C-target
- a0 Year kgCO ;e/mifyr Year kgCO ;e/mifyr
% 2018: 55,3 2035: 30,9
E 20 2019: 53,6 2036: 29,5
§ 2020: 52,3 2037 28,2
£ 2021: 51,3 2038 26,9
] 20 2022: 50,4 2039: 257
g 2023: 49,4 2040: 24,5
s 10 2024: 483 2041: 23,3
2025: 47,0 2042: 22,0
o 2026: 45,6 2043: 20,8
PR R R FBOEEEREEEREEEREEERIGLEDIEEGRILG 2zr “o s 123
2028: 42,4 2045: 18,3
Year 2029: 40,6 2046: 17,1
2030: 38,9 2047: 15,9
Excess emissions ——— Decarbonisation target - - - - Baseline asset peformance Climate and grid corrected asset performance @ Stranding + 2018 Performance 2031: 37,2 2048: 14,7
2032: 35,5 2049: 13,8
Year of stranding: 2039 Type of use: Office Country: Austria 2033 33,9 2050: 13,0
Carbon value at Risk: -2,44% 2034: 324
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ENERGY REDUTION PATHWAY (Asset #1 - Steinbach Tower) EXCESS EMISSIONS PER FLOOR AREA (Asset #1 - Steinbach Tower)

Based on net energy = procured energy - exported energy = consumed energy - on-site generated energy

250 35

0
200

15
150

w \

50

10

Energy intensity [kWh,/m?fyr]
Excess emissions per floor area [kgCO ze/m?fyr]

- - L s B - o WP~ wgh - N (2] = S D ™ N T U - 1]
FEfESHFfEEEggE e 3:488¢8¢8¢8
o
m oM oD o oMo e oo w ~ @ o omom ol oW R o om ——1L.5%C-target 2'C-target User-defined tangets
8585858 g8 23448:2:4¢
Country- & property type-specific energy target — Asset energy intensity Cumulative excess amissions until 1.5°C-target 2°C-target User-defined
2050 [kgCozel: 1.404.151 458,980 1.549.372
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COSTS OF ENERGY & CARBON EMISSIONS (Asset #1 - Steinbach Tower) TOTAL NET ENERGY PER FLOOR AREA (Asset #1 - Steinbach Tower)
Net-energy = procured energy - exported energy = consumed energy - on-site generated energy
140,000 €
120 118 114 114 114 114 114 114
120,000 € T 115,138 €
B e 110570€ 100
100,000 € —_
=
= E =
'% £0.000 € E
3 z
& T w
2 60.000 € a
@ =
3 f
=
i S
40000 € 2
3
£
=
20000€ n
Mﬂﬂﬁ*:n:ménmmgggmxggmmégggggggggﬂg nﬂe\ - = o - ~ ﬂnaia&n%a%
RRERRRRENRRCRARRAARAREIAARARRRARR SRR EEERREREREEEEEEEEERRRRERRREREEE
m Electricity — Fuels mmmm District heating & cooling mmm Carbon —Total costs s Mt Eleciricity s FiElS st heating & cooling

Man-PV on-site renewable consu rmed

Met total Mon-PY an-site bl axpe

Produced energy as percentage of consumed energy (100% means-net zero energy): 0,0%
Share of renewables on energy consumption: 0,0%
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Annual costs [€/yr]

Case Study

CARBON COSTS OF EXCESS EMISSIONS (Asset #1 - Steinbach Tower)
Emission above/below decarbonisation pathway times carbon price

10,000 €

BO81€

2.000 €

6.000 €

4.000 &

2.000€

Retrofit costs [€]

-2.000€

-4.000 €

-6.000 €

-8.000 €
g G S B A et

mValue mCosts

Discounted costs of excess emissions: -  32.844 €
Snmm: d value of below target: BLTIS €
Carbon Value at Risk -2,44%

Global Warming Target 2°C

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement no. 785058

350.000
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250.000

150.000
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o
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COSTS OF RETROFITTING TO COMPLY WITH DECARBONISATION PATHWAY
(Asset #1 - Steinbach Tower)

/

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

——15"Ctarget — 2% target
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Carbon intensity - Stranding diagram with (solid) and without (dashed) retrofit measures (Asset #1 - Steinbach Tower) Without retrofit . After retrofit
60
Stranding year 2039 2°C-ready
“ Present (negative) value of excess i 12844 € L€
emissions
= Present vehum of embslon falow BLTIS € 195117 €
E target
~'-,‘:. 40
% Sum 48.880 € 195.117 €
£ lue of energy
2 Present Vil -
g value savings { 1.016.770 €
2
@ Net present investment costs: - 317.006 €
20
Sum 699.764 €
10 ‘Without retrofit  With retrofit
Carbon Value at Risk 2,44% 9,76%

0 Set discount rate:

32 2 B B A 8 &2 & & B A AR R v & R # WM & F R 8 § § § § 3 9 § § § % &
" R R R R R R R R #8 R R R ®R R R R R " R R A R R "R R R &8 R ® ® #® =&
Potential value premium assuming a 70% 711.735 €
Excess emissions Decarbonisation target =====Carbon intensity without retrofit capitalisation of cost savings: IBE’)’:J["A‘.I'
: £ of GAV)
s+ Stranding without retrofit + 2018 Performance Carbon intensity after retrofitting

¢ Stranding after retrofit
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CRREM

CARBON RISK REAL ESTATE MONITOR

decarbonisation targets | emission assessment [ stranding risk analysis  Soom = Funded by the Hortzon 2020
; of the European Union

v1.10 (10.05.2020) . e =

STRANDING
RISK ANALYSIS

< = =

Portfolio Level
Results

-

Decarbonisation targets for different property types and each EU member state can be viewed without entering specific asset data.
Click the CRREM logo on any sheet to return to this summary.

Disclaimer

All the information in this tool is shared in good faith and for general information purpose only. The application is free of charge and without any commitment. The CRREM Consortium does not retrieve or archive any of your personal data or other meta-
information. The CRREM Consortium does not retrieve, process, archive, or forward any of your input or output data . Neither the CRREM consortium, its members nor the European Commission can help you to recover data or can be made liable for any loss of
data. Beyond the intended use, all content, images and the resulting data of the tool must not be transmitted to third parties, appropriated or commercially exploited without the CRREM consortium's consent. The tool is utilised at your own risk. Neither the
CRREM consortium, its members nor the European Commission are liable for any damages resulting from the application of this tool.

The software, its documentation and its underlying data sets are provided "as is" and neither the European Commission, the CRREM Consortium, nor its member organisations have any obligation to provide mait e, support or updates after the duration of the
project. The Carbon Risk Real Estate Monitor (CRREM) is provided to you without any guarantee for correctness or completeness.

Any action you take upon the information you find in this tool, is strictly at your own risk. CRREM will not be liable for any losses and/or damages in connection with the use of our website. By using this tool, you hereby consent to this disclaimer and agree to its
terms.
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STRANDING RISK ANALYSIS - e —
i urapaan Unon
CRREM PORTFOLIO LEVEL RESULTS

This sheet shows the aggregated results of the CRREM stranding risk analysis for all properties entered in the Asset input sheet. Analysis can be conducted for the entire portfolio or filtered by country, property
type and individual entities (e.g. funds) as defined in the Asset input sheet .

Click here to see results on asset level

EVOLUTION OF STRANDING WITHIN
PORTFOLIO Share of stranded assets

Diagrams on the right display the evolution of stranding within your

portfolio. Upper graph: Relative share of stranded assets. Lower graph:

Abzolute figures. Choose whether to display data based on the number a0%
of buildings, gross floor area [GFA) or gross asset value (GAV). Choose

whether to exclude individual assets orexclude them from a certain year

on. B0
g T0%
]
[ Assetio | incude [ sellinyear | z
1 Yes Don't sell E B0
2 Yes Den't sell i
3 Yes Don't sell .E 5%
4 Yes Don't sell =
5 Yes Don't sell - 0%
6 Yes Den't sell
7 Yes Den't sell 30%
8 Yes Den't sell
9 Yes Den't sell 20%
10 Yes Don't sell
11 Yes Don't sell 108
12 Yes Don't sell

3

R U U o A g AR iR
mmmm Stranded s Non-stranded  —+—Stranded

Show shares based on: Climate target:

[ Gros sastvoi ] e ]

Note: [f the share of stranded assets is chosen to be based on Gross osset values (GAV), the diagramm considers only those assets for which the
GAV wasentered by the user. Assets with no GAV provided ore grayed out in the list of assets.
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STRANDING EVENTS:
NEED FOR ACTION?

The graph on the right provides a summary of

stranding events in the course of time. Each 1.000.000.000
circle comesponds to one asset not complying

with its decarbonisation pathways for the first

time. Circle size (GAV) and y-axis [Floor area) 100000000
indicate the importance of am assat within the

portfolio.

Stranding events

10000000
The area of the circles comesponds to the GAY

of the stranded asset.

Choose below which global warming target to

apply. The numbers next to the circles depict 1.000.000
the asset |0,

100.000

10.000 O
O

Climate target: [ 2°C | Lo ) O O

Gross floor area [m?]

100

10

1
2018 2020 202k 2024 2026 2025 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

0 Stranding events

{area of circles corresponds to GAV of asset)
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GHG & ENERGY INTENSITY OF PORTFOLIO
vs, 1.5°C- & 2°C-TARGETS

The graphs on the right present the GHE intensity [above] and energy

intensity (bellow) of the selected portfolio (black line), benchmarking it

against the floor-area-weighted decarbonisation pathway [orange: 2°C,

blue: 1.5%C).

Ewclude individual assets by means of the table below. 100

Average Portfolio GHG Intensity vs. Paris Targets

120

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

GHG Intensity [keCOye/m*fyr]
g

Yes

Yes

Yes
Yes 20

RIE[E|w|m ]|~ o |w|e [w]w -

- = T R B T T BT - T ) L] - ) = = s B = &
EEEEfHEHESEHEEEgi¢Eg6484¢88:3¢84¢
----- Pomfolio GHG intensity without retrofits — 1 5C-target
— 2 -target — Portfolie GHG intensity with retrofits
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Tasks:

You are working for an investor with two assets under management. Due to the ongoing discussion about
climate change, you want to control your company's portfolio emissions and assess, if the properties are future
proof (2/1.5degree ready). All given values are displayed in the table below:

Asset 1
Country Netherlands Austria
Building Type Office Retail - Shopping Center
P Emissions factor| Emissions - Emissions factor| Emissions
[kgCO2/Unit] [kgCO,e] [kgCO2/Unit] [kgCO,e]
Emissions
Total Electricity Consumption [kWh] 500.000 0,468 2.000.000 0,314
Gas [kWh] - 0,18396 2.000.000 0,18396
Refrigerant losses [kg] [10 kg CCI3F 4660 0
18 Photovoltaics On-site Generation [kWh] 50.000 |- 0,468 - - 0,314 -
Total Emissions - -
|
Gross Floor Area 9.500 25.000
2019 baseline GHG intensity

You decided to use the CRREM risk assessment toolkit, accessible via www.crrem.eu, which includes up-to-date
emission targets (see later on).
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Case Study

=N
i

CRREM

Task 1: Calculating of the buildings’ baseline emissions & GHG intensity:

1. Step: Calculating the (sum of) current emissions:

1 IREBS

International Real Estate Business School
Universitat

Regensburg

research and innovation programme under grant agreement no. 785058

This project has received funding from the European Union’s Horizon 2020

Count Netherland
BuiIdinZl'lI'ypr: eO;’icae :
- 500.000 kWh *0,486 kgCO.,e/kWh = | 234.241 kgCO.e
Y- Emissions fat‘:tor missions
issions scoz/unitl | ol | | 10 kg CCI3F*4660 kgCO,e = + 46.600 kgCO,e
Total Electricity Consumption [kWh] 500.000 0,468
Gas )] - G396 50.000 kWh*0,486 kgCO,e/kWh= - 23.424 kgCO,e
Refrigerant losses [kg] |10 kg CCI3F 4660
18 Photovoltaics On-site Generation [kWh] 50.000 |- 0,468 H H
o Emision Total emissions 257.417 kgCO,e
I
Gross Floor Area 9.500
2019 baseline GHG intensity
[ Asetz |
Country Austria
Bullding Tye Retall - Shopp ng Ceqter 2.000.000 kWh*0,31 kgCO.,e/kWh= 627.314 kgCO.,e
) Emissions factor| Emissions
| kecozunn | tecol || 2.000.000 kWh*0,18396 +367.920 kgCO,e
Total Electricity Consumption [kWh]| 2.000.000 0,314 kg COZe/ kWh =
Gas [kWh]| 2.000.000 0,18396
Refrigerant losses [kg] 0 1 1
18 Photovoltaics On-site Ggeneration [kWh] 0,314 TOtaI emissions 995234 kgcoze
Total Ilimissions
Gross Floor Area 25.000
2019 baseline GHG intensity
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Task 1: Calculating of the buildings’ baseline emissions & GHG intensity:

2. Step: Calculating the baseline GHG intensity by dividing the total amount of emissions by the
given gross floor area (GFA):

Country Netherlands
Building Type Office . . .
2019 baseline GHG intensity:
A o Emissions factor Emissions
moun [kgCO2/Unit] | [kgCO,e]
Emissions
Total Electricity Consumption [kWh] 500.000 0,468
Gas [kKWh] = 0,18396
Refrigerant losses [kg] |10 kg CCI3F 4660
18 Photovoltaics On-site Generation [kWh] 50.000 |- 0,468 .
Total Emissions AS S et 1 -
I I
Gross Floor Area 9.500 257417 kg COZe / 9500 m2 = 27,1 kgCOZe/mz
2019 baseline GHG intensity
Country Austria
Building Type Retail - Shopping Center
it Emissions factor| Emissions
n [kgCO2/Unit] | [keCOe]
Emissions
Total Electricity Consumption [kWh]| 2.000.000 0,314
Gas [kWh][ 2.000.000 0,18396
Refrigerant losses [kg] 0
18 Photovoltaics On-site Generation [kWh] - - 0,314 - AS set 2 .
Total Emissions
| 2 = 2
L __ 955.234 kgCO,e / 25.000m2 = 39,8 kgCO,e/m
2019 baseline GHG intensity
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Case Study

Task 1: Results

Asset 1
Country Netherlands Austria
Building Type Office Retail - Shopping Center
P Emissions factor| Emissions - Emissions factor| Emissions
[kgCO2/Unit] [kgCO,e] [kgCO2/Unit] [kgCO,e]
Emissions
Total Electricity Consumption [kWh]| 500.000 0,468 234.241 2.000.000 0,314 627.314
Gas [kWh] - 0,18396 - 2.000.000 0,18396 367.920
Refrigerant losses [kg] (10 kg CCI3F 4660 46600 0 0
18 Photovoltaics On-site Generation [kWh] 50.000 |- 0,468 |- 23.424 - - 0,314 -
Total I|Emissions 257.417 995.234
Gross Floor Area 9.500 25.000
2019 baseline GHG intensity 27,1 39,8
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Task 2: Assessing the year of stranding:

According to the CRREM tool, you already know your emission targets for the given property
locations and usage types:

Office building, Netherlands:

2 °C targets 1.5 °C targets
- Decarbonisation and energy reduction pathway -
- Decarbonisation pathway Whole building GHG intensity pathway: Whole building GHG intensity pathway:
% 0 TTTT T :: % Year kgCO,e/m?fyr Year kgCO,e/m?fyr Year kgCO,e/m?fyr Year kgCOze/m?fyr
g » . § 2018: 120,0 2035: 53,1 2018: 120,0 2035: 41,2
i i 2019: 114,0 2036: 49,7 2019: 111,1 2036: 38,0
3 ~ " 2020: 109,6 2037: 46,5 2020: 103,9 2037: 34,8
“ ) 2021: 106,2 2038: 43,3 2021: 97,9 2038: 31,7
Uﬂs\»{;\@ﬂ@ﬁf- EFFFFREEFNFRF R P T ICRACRICCRRT ’ 2022: 103,3 2039: 40,4 2022: 92,6 2039: 28,5
2023: 100,4 2040: 37,4 2023: 87,7 2040: 25,4
B e et 2024: 97,3 2041: 34,6 2024: 83,0 2041: 22,3
Trpe of use: iz 2025: 94,0 2042: 31,7 2025: 78,5 2042: 19,3
. Decarbonisation and energy reduction pathway N 2026: 90,3 2043: 28,8 2026: 74,2 2043: 16,4
— becarbonisation pathway 2027: 86,3 2044: 26,0 2027: 70,0 2044: 13,7
- Trmmehamet = | 2028:82,0 2045: 23,2 2028: 65,9 2045: 11,2
fg ” ; 2029: 77,6 2046: 20,5 2029: 62,0 2046: 8,9
z ® j 2030: 73,2 2047: 17,9 2030: 58,3 2047: 6,9
: *f 2031: 68,9 2048: 15,5 2031: 54,6 2048: 5,2
® 2032: 64,6 2049: 13,5 2032: 51,2 2049: 3,8
2033: 60,6 2050: 11,8 2033: 47,8 2050: 2,7
2034: 56,8 2034: 44,5
Global warming target] 15c
Country|___ Netherlands
Type of use office
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Task 2: Assessing the year of stranding:

According to the CRREM tool, you already know your emission targets for the given property
locations and usage types:

Retail - Shopping Center, Austria: 2 °C targets 1.5 °C tareets
Decarb ion and energy reducti h g ‘ g
- Decarbonisation pathway Whole building GHG intensity pathway: Whole building GHG intensity pathway:
50 —o—Energy reduction pathway
g . i Year kgCO,e/m2/yr Year kgCO,e/m%fyr Year kgCO,e/m?/yr Year kgCO,e/m?fyr
g . e 2018: 47,9 2035: 26,6 2018: 47,9 2035: 19,1
i, =1 2019: 46,4 2036: 25,4 2019: 45,1 2036: 17,8
. —— 2 ° 2020: 45,3 2037: 24,3 2020: 42,8 2037: 16,5
, . 2021: 44,4 2038: 23,2 2021: 40,7 2038: 15,2
505 P P 6 o G P P o B b o o o P S o P P g g o g8 P
IESEIFEEEESEIEEITITITIF SIS IS8 2022: 43,6 2039: 22,1 2022: 38,8 2039: 13,9
St wming g - 2023: 42,7 2040: 21,1 2023: 36,9 2040: 12,6
County: LTET 2024: 41,8 2041: 20,0 2024: 35,2 2041: 11,3
Type of use:| _Retail, Shopping Center
2025: 40,7 2042: 18,9 2025: 33,4 2042: 10,0
" Decarbonisation and energy reduction pathway - 2026: 394 2043: 179 2026: 318 2043: 8.8
. oty edvcionpamey | 2027: 38,1 2044: 16,8 2027: 30,1 2044: 7,6
T e ' £ 2028: 36,6 2045: 15,7 2028: 28,6 2045: 6,5
% 150 ;
% . 3 2029: 35,1 2046: 14,6 2029: 27,1 2046: 5,4
Eon -1 2030: 33,6 2047: 13,6 2030: 25,7 2047: 4,5
i T © 2031: 32,1 2048: 12,6 2031: 24,3 2048: 3,7
o o 2032: 30,7 2049: 11,7 2032: 22,9 2049: 3,1
R At R R R B R gt g
2033: 29,3 2050: 11,1 2033: 21,6 2050: 2,5
Global warming target: isc 2034: 27,9 2034: 20,3
Country: Austria
Type of use:|__Retail, Shopping Center
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Task 2: Assessing the year of stranding:

Find the year in which the asset will face stranding:

(Without accounting for grid decarb. and change in HDD/CDD)

Office building, Netherlands:

2 °C targets 1.5 °C targets
Current GHG intensity (see task 1): Whole building GHG intensity pathway: Whole building GHG intensity pathway:
Year kgCO,e/m?/yr Year kgCO,e/m?/yr Year kgCO,e/m?/yr Year kgCO,e/m?/yr
27’ 1 kg COZe /m?2 2018: 120,0 2035: 53,1 2018: 120,0 2035: 41,2
2019: 114,0 2036: 49,7 2019: 111,1 2036: 38,0
2020: 109,6 2037: 46,5 2020: 103,9 2037: 34,8
Stra nding 2°C:2044 2021: 106,2 2038: 43,3 2021: 97,9 2038: 31,7
2022: 103,3 2039: 40,4 2022: 92,6 2039: 28,5
Strandi ng 1.5 °C : 2040 2023: 100,4 2040: 37,4 2023: 87,7 2040: 25,4
2024: 97,3 2041: 34,6 2024: 83,0 2041: 22,3
2025: 94,0 2042: 31,7 2025: 78,5 2042: 19,3
2026: 90,3 2043: 28,8 2026: 74,2 2043: 16,4
2027: 86,3 2044: 26,0 2027: 70,0 2044: 13,7
2028: 82,0 2045: 23,2 2028: 65,9 2045: 11,2
2029: 77,6 2046: 20,5 2029: 62,0 2046: 8,9
2030: 73,2 2047: 17,9 2030: 58,3 2047: 6,9
2031: 68,9 2048: 15,5 2031: 54,6 2048: 5,2
2032: 64,6 2049: 13,5 2032: 51,2 2049: 3,8
2033: 60,6 2050: 11,8 2033: 47,8 2050: 2,7
2034: 56,8 2034: 44,5
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Case Study

Task 2: Assessing the year of stranding:

Find the year in which the asset will face stranding:

(Without accounting for grid decarb. and change in HDD/CDD)

Retail - Shopping Center, Austria:

2 °Ctargets 1.5 °C targets
Current GHG intensity (see task 1): Whole buldin GHG intensity pathway: Whole building GHG intensity pathway:
Year kgCO,e/mifyr Year kgCO,e/m%fyr Year kgCO,e/m?/yr Year kgCO,e/m?/yr
39,8 kgcoze/mz zgi:i :::: zg:z zzxz 2018: 47,9 2035: 19,1
: 48, : 25, 2019: 45,1 2036: 17,8
2020: 45,3 2037: 24,3 2020: 42.8 2037: 16,5
Stranding 2 °C:2026 2021: 44,4 2038: 23,2 2021: 40,7 2038: 15,2
2022: 43,6 2039: 22,1 [2022: 383 | 2039: 13,9
. o . 2023: 42,7 2040: 21,1 2023: 36,9 2040: 12,6
Stranding 1.5 °C: 2022 2024 418 2041 20,0 Y020 252 JoaLs 113
2025: 40,7 2042: 18,9 2025: 33,4 2042: 10,0
2043: 17,9 2026: 31,8 2043: 8,8
2027: 38,1 2044: 16,8 2027: 30,1 2044: 7.6
2028: 36,6 2045: 15,7 2028: 28,6 2045: 6,5
2029: 35,1 2046: 14,6 2029: 27,1 2046: 5,4
2030: 33,6 2047: 13,6 2030: 25,7 2047: 4.5
2031: 32,1 2048: 12,6 2031: 24,3 2048: 3.7
2032: 30,7 2049: 11,7 2032: 22,9 2049: 3,1
2033: 29,3 2050: 11,1 2033: 216 2050: 2,5
2034: 27,9 2034: 20,3
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Task 3: Calculating the excess emissions after stranding:
T3.1: You are interested in the amount of emissions, that exceed the relevant decarbonisation targets.

Excess emissions = ).'(Baseline Emissions — Emission target;) ; t= year of stranding

Excess emissions Asset 1:

1.5 °C (2040-2050):

(27,1 kgCO,e/m? - 25,4 kgCO,e/m?) + (27,1 kgCO,e/m? - 22,3 kgCO,e/m? ) + (27,1 kgCO,e/m? - 19,3 kgCO,e/m?) + (27,1
kgCO,e/m? - 16,4 kgCO,e/m? ) + (27,1 kgCO,e/m? - 13,7 kgCO,e/m? ) + (27,1 kgCO2e/m? - 11,2 kgCO2e/m? ) + (27,1 kgCO2e/m? -
8,9 kgCO2e/m?) + (27,1 kgCO2e/m? - 6,9 kgCO2e/m? ) + (27,1 kgCO2e/m? - 5,2 kgCO2e/m? ) + (27,1 kgCO2e/m? - 3,8 kgCO2e/m? )
+ (27,1 kgCO2e/m? - 2,7 kgCO2e/m? ) =

162,3 kgCO,e/m?

2°C(2044-2050):

(27,1 kgCO2e/m? - 26,0 kgCO2e/m?) + (27,1 kgCO2e/m? - 23,2 kgCO2e/m? ) + (27,1 kgCO2e/m? - 20,5 kgCO2e/m? ) + (27,1
kgCO2e/m? - 17,9 kgCO2e/m?) + (27,1 kgCO2e/m? - 15,5 kgCO2e/m? ) + (27,1 kgCO2e/m? - 13,5 kgCO2e/m?) + (27,1 kgCO2e/m? -
11,8 kgCO2e/m?) =

61,3 kgCO,e/m?
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Case Study

Task 3: Calculating the excess emissions after stranding:

T3.1: You are interested in the amount of emissions, that exceed the relevant decarbonsiation targets.
Excess emissions = ).['(Baseline Emissions — Emission target;) ; t= year of stranding

Excess emissions Asset 2:

1.5 °C (2022-2050):
(39,8 kgCO,e/m? - 38,8 kgCO,e/m?) + ... + (39,8 kgCO,e/m? - 2,5 kgCO,e/m?) =

619,0 kgCO2e/m?

2 °C(2026-2050):
(39,8 kgCO,e/m? - 39,4 kgCO,e/m?) + ... + (39,8 kgCO,e/m? - 11,1 kgCO,e/m?) =

396,6 kgCO,e/m?
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Task 4: Calculating the carbon costs in the year of stranding:

T4.1: You are interested in the (direct) potential financial threats of stranding. Based on the current ETS price,
you assume a (constant) carbon price of 29,- €/tCO,. Define the Net-Present-Value (NPV) of the carbon costs in
the year of stranding. Interest rate: 2,0 %.

Asset 1:
1.5°C 2°C
year of stranding 2040; in 20 years 2044; in 24 years
excess emission in year of stranding 27,1-25,4= 27,1-26,0 =
1,7 kgCO,/m? 1,1 kgCO,/m?
carbon costs per m?: (29,00 €/t / 1.000) *1,7 kgCO2/m? = (29,00 €/t / 1.000) *1,1 kgCO2/m? =
0,0493 €/m? 0,0319 €/m?
Total carbon costs: (9.500 m?) 0,0493 €/m? * 9.500 m? = 0,0319 €/m? * 9.500 m? =
468,35 € 303,05 €
NPV: 468,35 € * 1/(1+0,02)720 = 303,05 € * 1/(1+0,02)"24 =
315,17 € 188,41 €
Remarks:

Pay attention to the unit conversion between kg and tons of CO,

Pay attention to the gross floor area of the building!
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Case Study

Task 4: Calculating the carbon costs in the year of stranding:

T4.1: You are interested in the (direct) potential financial threats of stranding. Based on the current ETS price,
you assume a (constant) carbon price of 29,- €/tCO,. Define the Net-Present-Value (NPV) of the carbon costs in
the year of stranding. Interest rate: 2,0 %.

Asset 2:
1.5°C 2°C
year of stranding 2022; in 2 years 2026; in 6 years
excess emission in year of. stranding | 39,8 - 38,8 = 39,8-39,4=
1,0 kgCO,/m? 0,4 kgCO,/m?
carbon costs per m?: (29,00 €/t / 1.000) * 1,0 kgCO2/m? = (29,00 €/t / 1.000) * 0,4 kgCO2/m? =
0,029 €/m? 0,0116 €/m?
Total carbon costs: (25.000 m?) 0,029 €/m? * 25.000 m? = 0,0116 €/m? * 25.000 m? =
725,00 € 290,00 €
NPV: 725,00 € * 1/(1+0,02)72 = 290,00 € * 1/(1+0,02)"6 =
696,85 € 257,51 €
Remarks:

Pay attention to the unit conversion between kg and tons of CO,

Pay attention to the gross floor area of the building!
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. . . +3% p.a. +5%p.a. +7%p.a.
Task 4: Calculating the carbon costs in the year of stranding: 5570 25,00 25,00 29,00
2021 29,87 30,45 31,03
T4.2: What costs would occur, if the carbon price increases 2022 30,77 31,97 33,20
2023 31,69 33,57 35,53
by +3 %, +5 % or +7 % p.a.? 2024 8264 3525 3801
2025 33,62 37,01 40,67
. 2026 34,63 38,86 43,52
Relevant carbon prices for Asset 1: 2027 3567 4081 46 57
2028 36,74 42,85 49,83
€/tC02 +3% p.a. +5% p.a. +7% p.a. 2029 37,84 44,99 53,32
2030 38,97 47,24 57,05
2040 52,38 76,95 112,22 2031 40,14 49,60 61,04
2032 41,35 52,08 65,31
2033 42,59 54,68 69,89
2044 58,95 93,53 147,10 S04 4387 o7 42 7478
2035 45,18 60,29 80,01
2036 46,54 63,30 85,61
Relevant carbon prices for Asset 2: 2037 4793 6647 916l
2038 49,37 69,79 98,02
2039 50,85 73,28 104,88
€/tCO, +3%p.a. +5 % p.a. +7 %p.a. 2040 5238 76.95 11222
2041 53,95 80,79 120,08
2022 30,77 31,97 33,20 2042 55,57 84,83 128,48
2043 57,23 89,07 137,48
2026 34,63 38,86 43,52 2044 58,95 93,53 147,10
2045 60,72 98,20 157,40
2046 62,54 103,11 168,41
2047 64,42 108,27 180,20
2048 66,35 113,68 192,82
2049 68,34 119,37 206,31
2050 70,39 125,34 220,76
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The effects of carbon pricing:

- Based on the excess emissions, the tool is able to calculate the expenditures for a given carbon price:

Carbon Price

2020 baseline: Current ETS-price of 29€/tCO2
low, mid and high level scenario: +3/5/7% p.a.

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

+3% p.a.
29,00
29,87
30,77
31,69
32,64
33,62
34,63
35,67
36,74
37,84
38,97
40,14
41,35
42,59
43,87
45,18
46,54
47,93
49,37
50,85
52,38
53,95
55,57
57,23
58,95
60,72
62,54
64,42
66,35
68,34
70,39

+5% p.a.
29,00
30,45
31,97
33,57
35,25
37,01
38,86
40,81
42,85
44,99
47,24
49,60
52,08
54,68
57,42
60,29
63,30
66,47
69,79
73,28
76,95
80,79
84,83
89,07
93,53
98,20
103,11
108,27
113,68
119,37
12534

+7% p.a.
29,00
31,03
33,20
35,53
38,01
40,67
43,52
46,57
49,83
53,32
57,05
61,04
65,31
69,89
74,78
80,01
85,61
91,61
98,02
104,88
112,22
120,08
128,48
137,48
147,10
157,40
168,41
180,20
192,82
206,31
220,76

250

200

150

100

50

o

Carbon Price [€/tC02]

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2035 2040 2041 2042 2043 2044 2045 2046 2047 2048 2043 2050

—+3%p.a  ——i5%pa  ——37%p.a
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Task 4: Calculating the carbon costs in the year of stranding:

T4.2: What costs would occur, if the carbon price increases by +3 %, +5 % or +7 % p.a.?

Asset 1:

International Real Estate Business School
Universitdat Regensburg

1.5°C

2°C

year of stranding

2040; in 20 years

2044; in 24 years

excess emission in year
of. stranding

27,1-25,4 =
1,7 kgCO,/m?

27,1-26,0=
1,0 kgCO,/m?

carbon costs per m2:

(52,38 €/t / 1.000) *1,7 kgCO2/m? =
0,0890 £/m? (+3 % p.a.)
0,1308 €/m? (+5 % p.a.)
0,1908 €/m? (+7 % p.a.)

(58,95 €/t / 1.000) *1,0 kgCO2/m? =
0,0590 €/m? (+3 % p.a.)
0,0935 €/m? (+5 % p.a.)
0,1471€/m? (+7 % p.a.)

Total carbon costs:
(9.500 m?)

0,0890 €/m? * 9.500 m? = 845,50 €
0,1308 €/m? * 9.500 m? = 1.242,60 €
0,1908 €/m? * 9.500 m* = 1.812,35 €

0,0590 €/m? * 9.500 m? = 560,50 €
0,0935 €/m? * 9.500 m?* = 888,25 €
0,1471 €/m? * 9.500 m? = 1.397,45 €

NPV:

845,50 € * 1/(1+0,02)"20 = 569,00 €
1.242,60 € * 1/(1+0,02)20 = 836,23 €
1.812,35 € * 1/(1+0,02)720 = 1.219,66 €

560,50 € * 1/(1+0,02)724 = 348,47 €
888,25 € * 1/(1+0,02)724 = 552,24 €
1.397,45 € * 1/(1+0,02)A24 = 868,82 €

Delta to Task 4.1

Up to 522,81 €

Up to 680,41 €
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CRREM

Task 4: Calculating the carbon costs in the year of stranding:

T4.2: What costs would occur, if the carbon price increases by +3 %, +5 % or +7 % p.a.?

Asset 2:

i1 |REBS

International Real Estate Business School
Universitdat Regensburg

1.5°C

2°C

year of stranding

2022; in 2 years

2026; in 6 years

excess emission inyear | 39,8 -38,8 = 39,8-39,4 =

of. stranding 1,0 kgCO,/m? 0,4 kgCO,/m?

carbon costs per m?: (30,77 €/t / 1.000) * 1,0 kgCO,/m?* = (34,63 €/t / 1.000) * 0,4 kgCO,/m? =
0,03077 €/m? (+3 % p.a.) 0,01385 €/m? (+3 % p.a.)
0,03197 €/m? (+5 % p.a.) 0,01554 €/m? (+5 % p.a.)
0,03320 €/m? (+7 % p.a.) 0,01741 €/m? (+7 % p.a.)

Total carbon costs:

0,03077 €/m? * 25.000 m? = 769,25 €

0,01385 €/m? * 25.000 m? = 462,50 €

799,25 € * 1/(1+0,02)A2 = 768,21 €
830,00 € * 1/(1+0,02)72 = 797,77 €

(25.000 m2) 0,03197 €/m? * 25.000 m? = 799,25 € 0,01554 €/m? * 25.000 m? = 388,50 €
0,03320 €/m? * 25.000 m? = 830,00 € 0,01741 €/m? * 25.000 m? = 435,25 €
NPV: 769,25 € * 1/(1+0,02)72 = 739,38 € 462,50 € * 1/(1+0,02)"6 = 410,69 €

388,50 € * 1/(1+0,02)"6 = 344,98 €
435,25 € * 1/(1+0,02)"6 = 386,49 €

Delta to Task 4.1

Up to 100,92 €

Up to 128,98 €
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Calculating emissions and stranding with the CRREM tool:

(Same assets as in Task 1 but including the effects of grid decarbonisation and change in HDD/CDD)

Asset 1
Country Netherlands Austria
Building Type Office Retail - Shopping Center
P Emissions factor| Emissions - Emissions factor| Emissions
[kgCO2/Unit] [kgCO,e] [kgCO2/Unit] [kgCO,e]
Emissions
Total Electricity Consumption [kWh]| 500.000 0,468 234.241 2.000.000 0,314 627.314
Gas [kWh] - 0,18396 - 2.000.000 0,18396 367.920
Refrigerant losses [kg] (10 kg CCI3F 4660 46600 0 0
18 Photovoltaics On-site Generation [kWh] 50.000 |- 0,468 |- 23.424 - - 0,314 -
Total I|Emissions 257.417 995.234
Gross Floor Area 9.500 25.000
2019 baseline GHG intensity C 27,1 C 398D

- Instead of static baseline emissions (as calculated in task 1), the tool accounts for the effects of grid
decarbonisation and the change in HDD/CDD
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Case Study

Calculating emissions and stranding with the CRREM tool:
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Excess emissions
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Calculating emissions and stranding with the CRREM tool — Asset 1:

Excess emissions
Emissions |GHG Intensity | 1.5°C-target | 2°C-target 1.5°C-stranding | 2°C-stranding 1.5°C-target 2°C-target
2018 257.417 27,1 133,4 132,3 [ No No - 1.009.547 |- 999.603
2019| 243.489 25,6 128,5 126,6 | No No - 977.690 |- 958.866
2020| 230.481 24,3 123,9 121,1 [ No No - 946.874 |- 920.145
2021| 231.824 24,4 118,4 1169 [ No No - 892.932 |- 878.840
2022| 233.176 24,5 112,9 112,4 | No No - 839.762 |- 834.182
2023| 234.538 24,7 107,6 108,3 [ No No - 787.349 |- 794.069
2024| 235.910 24,8 102,3 103,8 [ No No - 735.688 |- 750.665
2025| 237.292 25,0 97,1 99,9 | No No - 684.773 |- 711.748
2026| 231.502 24,4 91,9 95,2 | No No - 641.768 |- 672.957
2027| 225.889 23,8 86,9 91,0 | No No - 599.315 |- 638.466
2028| 220.446 23,2 81,9 86,4 | No No - 557.408 |- 600.661
2029| 215.168 22,6 77,0 8L,9 | No No - 516.030 |- 563.346
2030 210.050 22,1 72,1 77,9 | No No - 475.179 |- 530.215
2031 208.665 22,0 69,3 75,0 | No No - 449.883 |- 503.415
2032| 207.291 21,8 66,1 71,2 | No No - 420.849 |- 469.525
2033 205.929 21,7 62,9 67,9 | No No - 391.741 |- 439.307
2034 204.579 21,5 59,7 64,6 | No No - 362.565 |- 409.027
2035 203.240 21,4 56,5 60,9 | No No - 333.309 |- 374.930
2036 200.415 21,1 53,3 57,9 | No No - 305.475 |- 349.768
2037| 197.642 20,8 50,0 554 | No No - 277.516 |- 328.272
2038| 194.919 20,5 46,8 52,4 | No No - 249.435 |- 302.915
2039 192.245 20,2 43,5 49,4 | No No - 221.222 |- 277.453
2040 189.619 20,0 40,3 46,9 | No No - 192.881 |- 255.665
2041 186.785 19,7 37,4 44,1 | No No - 168.957 |- 232.422
2042| 184.006 19,4 34,4 41,6 | No No - 142.912 |- 211.264
2043| 181.283 19,1 31,4 39,1 | No No - 116.614 |- 189.900
2044| 178.614 18,8 28,3 36,1 | No No - 90.059 |- 164.465
2045| 175.998 18,5 25,2 33,5 | No No - 63.240 |- 142.673
2046| 171.626 18,1 22,1 31,4 | No No - 37.968 |- 126.372
2047| 167.402 17,6 18,9 29,2 | No No - 12.331 |- 109.793
2048| 163.321 17,2 15,8 27,0 |Yes No 13.674 |- 92.938
2049| 159.377 16,8 13,0 24,8 |Yes No 35.547 |- 75.808
2050| 155.567 16,4 10,3 22,5 |Yes No 57.273 |- 58.406

Regensburg

- Stranding occurs later; the tool offers the possibility to calculate the excess emissions
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Calculating emissions and stranding with the CRREM tool — Asset 2:

Excess emissions

Emissions [GHG Intensity 1.5°C-target | 2°C-target 1.5°C-strand 2°C-strandir 1.5°C-target| 2°C-target
995.234 39,8 52,7 52,4[No No -322.816,12 |-314.773,96
1.004.087 40,2 52,5 51,8|No No -307.666,13 |-291.728,40
1.013.080 40,5 52,2 51,3[No No -292.575,87 |-268.875,35
1.012.567 40,5 50,5 50,3[No No -250.444,36 [-245.100,23
1.012.053 40,5 48,8 49,2|No No -208.334,24 (-218.386,46
1.011.539 40,5 47,1 48,2|No No -166.239,05 (-194.646,47
1.011.025 40,4 45,4 47,2|No No -124.163,78 [-167.979,62
1.010.512 40,4 43,7 46,2|No No - 82.111,72 (-144.301,18
1.000.491 40,0 42,0 45,0|No No - 49.580,47 |-124.249,32
990.610 39,6 40,3 43,9|No No - 16.920,88 |-107.041,50
980.867 39,2 38,6 42,7|Yes No 15.867,72 |- 86.758,75
971.260 38,9 36,9 41,5|Yes No 48.796,66 |- 66.352,92
961.786 38,5 35,2 40,4|Yes No 81.863,88 |- 48.781,99
941.556 37,7 34,1 39,6|Yes No 88.167,67 |- 47.258,44
921.974 36,9 33,0 38,5[Yes No 95.838,92 |- 41.517,84
903.018 36,1 31,9 37,6[Yes No 104.669,77 |- 37.723,26
884.669 35,4 30,8 36,7|Yes No 114.643,17 |- 32.897,57
866.905 34,7 29,6 35,6[Yes No 125.756,37 |- 23.948,94
856.805 34,3 28,5 34,8|Yes No 145.091,10 |- 13.104,24
846.885 33,9 27,3 34,1|Yes No 165.183,55 |- 4.850,63
837.144 33,5 26,0 33,2|Yes Yes 186.035,70 7.113,40
827.576 33,1 24,8 32,3|Yes Yes 207.663,76 | 19.660,10
818.180 32,7 23,5 31,5[Yes Yes 230.070,32 | 29.540,18
808.042 32,3 22,4 30,7|Yes Yes 249.229,63 | 41.487,16
798.104 31,9 21,1 29,9|Yes Yes 269.506,33 | 50.947,74
788.363 31,5 19,9 29,1{Yes Yes 290.699,57 | 61.054,96
778.815 31,2 18,6 28,1|Yes Yes 312.824,72 | 75.224,52
769.455 30,8 17,3 27,3|Yes Yes 335.897,90 | 86.679,23
759.270 30,4 16,0 26,6|Yes Yes 358.915,37 | 94.295,50
749.310 30,0 14,7 25,9|Yes Yes 382.948,39 | 102.542,98
739.570 29,6 13,3 25,1|Yes Yes 408.013,70 | 111.425,12
730.045 29,2 12,1 24,4|Yes Yes 428.764,73 | 120.945,93
720.730 28,8 10,8 23,6[Yes Yes 449.873,40 | 131.109,52

- Stranding occurs later; the tool offers the possibility to calculate the excess emissions
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1. Introducing the CRREM project

2. Specific Issues regarding Carbon Risk (Q&A)

3. Case Study: Calculating carbon emissions & stranding risks

4. What's new?

This project has received funding from the European Union’s Horizon 2020 Slide 67

research and innovation programme under grant agreement no. 785058 Sustainable Real Estate - SS 2020



i1 |RE[BS

International Real Estate Business School
Universitat Regensburg

What’s new?

CRREM GLOBAL

. Extension of the CRREM pathways: www.CRREM.org

. Including residential buildings and key global real estate markets

' CRREM

' Roll-out
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GEOGRAPHIC SCOPE
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What’s new?

Corporate communication of CO2 targets: “2-degree readiness”

. Corporate communication of CO2 targets: “2-degree readiness”

. Reporting templates to produce 2-degree-ready reports for their assets, enabling transparent reporting
of targets and performance.

o Standardisation by comparison with other reporting initiatives and formats, especially
TASK FORCE on ADVANCING CxX *
CLIMATE-RELATED " USING THE
I Cm FINANCIAL NET ZERO TAXONOMY. % -
DISCLOSUF“:S Accelerating Uptake of Net Zero Carbon Buildings w* s * X
*v*“* ’«.v,- ‘
FINANCIAL r y ngRLD
FS B STABILITY = « I REEN
BOARD Vi 8l BUILDING byd
' COUNCIL European

Commission

. (Automatic) link between CRREM Tool and Reporting Templates for parts of the template

This project has received funding from the European Union’s Horizon 2020 Slide 69

research and innovation programme under grant agreement no. 785058 Sustainable Real Estate - SS 2020



i3 IREBS

International Real Estate Business School
Universitat Regensburg

R ME ME

Thanks for your attention!
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