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As part of its sustainable development policy, Icade issued its inaugural €600 million
10-year “Green Bond” in September 2017.

The proceeds from this issue are used to finance or refinance green assets and projects for
the Commercial Property Investment Division, based on stringent eligibility criteria. These
criteria have been selected to reflect Icade’s environmental policy, which covers the
building’s entire life cycle. For this reason, the selection criteria also include the
environmental quality of new builds, improvement projects for existing properties, tenant
support programmes and access to low-impact transport.

The proceeds from this issue are used for:

• the construction and renovation of “green” commercial buildings in France (green
assets), meeting the following criteria:

– HQE Certification (construction or renovation) and/or BREEAM with a minimum rating of
“Very Good”;

– distance from public transport less than or equal to 400 metres;

– Green Lease Committees organised by Icade with tenants to share best practices and
draft action plans to reduce energy and water consumption and improve waste
management. It should be noted that this last criterion is not included in calculating
avoided emissions.

• investments in favour of energy transition made in the existing property portfolio (green
projects), meeting the following criteria:

– energy-efficient equipment: projects enabling energy savings of at least 20% and/or
reducing CO2 emissions by 20% compared to the previous level. This mainly involves
replacing existing light bulbs with LED ones, which represents one of the best ways to save
energy in buildings;

– renewable energy: this mainly involves the installation of solar photovoltaic panels, wind
power and geothermal energy. These installations will help Icade meet its goal of 20% of
renewable energy in its mix by 2020;

– ecomobility: this involves the installation of charging stations for electric vehicles or any
other equipment promoting the use of low-carbon urban transport systems. This initiative
will help Icade meet its goal of equipping 100% of its business parks with charging stations
for electric vehicles by 2020.

Icade is committed to both quantifying and reporting avoided emissions as a result of the
assets and projects financed under the Green Bond and publishing this methodological
guide.

The purpose of this document is to describe both the methodology and assumptions used to
calculate the greenhouse gas emissions avoided.

This methodology has been integrated into a calculation tool (Excel) developed by EcoAct
in February 2018 and updated in 2020 with the revised emission factors (see part 5 page 22).

1. Overview and objectives
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This methodology has been developed based on key concepts related to carbon
accounting including the following reporting guidelines in particular :

• “GHG Protocol”, developed by the World Resources Institute and the World Business
Council for Sustainable Development; and

• “Nordic Public Sector Issuers: Position Paper on Green Bonds Impact Reporting”,
published in October 2017.

2.1. Baseline scenario

In order to calculate the emissions avoided, a baseline scenario must be defined for
comparison.

The baseline scenario provides the reference for comparing a project scenario. This baseline
may have more than one source:

 Applicable regulatory requirements;

 Common practice (average benchmark);

 Amount recorded before the project.

2.2. Project scenario

This refers to the project under consideration (example: Asset A or Project B). Avoided
emissions are presented as the difference between project emissions and baseline
emissions.

2.3. Additionality

This principle states that emissions may be deemed “avoided” only if the scenario under
consideration goes beyond common practice and current regulatory requirements.

2.4. Conservative approach

This approach consists in taking into account the least favourable scenario and reporting
conservative results in terms of carbon footprint. This ensures that reductions in greenhouse
gas emissions are not overestimated.

2. Methodological concepts 
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2.5. Types of avoided emissions

In order to calculate avoided emissions under Icade’s Green Bond, emissions are grouped
into two categories:

 ACTUAL avoided emissions : are expressed over a one-year period and calculated further
to the asset’s actual occupancy (i.e. above a threshold of at least a 20% occupancy
rate) using actual consumption data;

 POTENTIAL avoided emissions : are expressed over a one-year period and calculated
using data resulting from theoretic calculations of energy consumption for green assets
and projects.

The diagram below shows the different types of avoided emissions for green assets:

Avoided emissions are calculated using data from January 1st to December 31st, N-1 of the 
reporting year.

2. Methodological concepts 

Completion 
date

Occupancy 
date

Green Bond 
maturity date

Data source: 
Thermal Dynamic 
Simulation (DTS) / 
French Thermal 
Regulation (RT)

Type of reporting: 
POTENTIAL avoided 
emissions over a one-
year period

Data source: 
Actual consumption

Type of reporting: 
ACTUAL avoided 
emissions over a one-
year period

Building permit 
date

- Occupancy date: date at which more than 20% of the asset’s floor area has been occupied for at least one year.

- Inaugural Green Bond maturity date: 09/13/2027.

3Methodological guide to quantifying avoided greenhouse gas emissions



Energy consumption data for the portfolio of green assets and projects under the Green
Bond has been obtained from five possible sources:

(1) French Thermal Regulation calculation (RT);

(2) Dynamic Thermal Simulation (DTS);

(3) Actual energy consumption (bills);

(4) Data from energy efficiency projects and renewable energy generation equipment;

(5) Statistical data on the various means of transport in the Paris region (assets) and
bibliographic data on the energy consumption of electric vehicles (green projects).

RT and DTS calculations are carried out by engineering consultancies during the assets’
design phase.

3.1. French Thermal Regulation (RT) - Assets

The RT calculation (2005 or 2012) is based on performance indicators, such as the Primary
Energy Ratio (PER) and Operative Indoor Temperature in addition to average usage
(operative standard). Its scope is limited to five end uses (space heating, cooling, lighting,
water heating and ventilation). This calculation makes it possible to verify compliance and
the theoretic level of energy efficiency with respect to existing requirements. The date on
which the building permit was issued determines which RT should be applied.

3.2. Dynamic Thermal Simulation (all end uses) - Assets

The Dynamic Thermal Simulation is more precise and estimates the projected consumption
encompassing all the energy uses of a still unoccupied asset.

3.3. Actual consumption (all uses) - Assets

Energy bills allow the actual energy consumption (all end uses) of the assets in the portfolio
to be measured once these assets have had an occupancy rate of 20% for at least one
year (below this percentage, DTS data is used). Since 2017, Icade has partnered with DEEPKI,
an energy management solution, which has automated the collection of energy bills
directly from suppliers for both the common areas (whose energy supply is managed by
Icade) and private areas (energy contracts managed directly and independently by each
tenant). All billing data is made available in an online dedicated customer platform,
allowing Icade to access the total actual consumption of each building and to identify
areas that could be improved.

3. Data sources
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3.4. Renewable Energy Generation (REG) and Energy Efficiency (EE) - Projects

For renewable energy generation projects and energy efficiency initiatives with respect to
existing properties (so-called “green projects”), energy gain data is collected from
certification or “validation forms” provided by the project manager upon acceptance of
the works.

3.5. Ecomobility – Assets and Projects

Icade reports avoided emissions for the two types of ecomobility projects:

- Avoided emissions related to low-impact private transport, put in place by Icade to access
the assets included in the Green Bond. This includes electric shuttle buses, river shuttles, car
pooling and ride-sharing, electric charging stations for Autolib’ and Vélib’ stations;

- Avoided emissions related to new ecomobility projects, put in place by Icade in the
existing properties (so-called “green projects”). This involves the installation of charging
stations for electric vehicles. There is no double counting of avoided emissions between
these two categories.

Data used to calculate avoided emissions related to private, low-impact transport put in
place in the property portfolio has been taken from statistical data. Its methodology has
been developed separately from this methodology. It can be found in Part 5 “Summary of
reporting scope and methods” in the CSR Chapter of the 2017 Registration Document.

For ‘ecomobility’ green projects, energy consumption data on electric vehicles comes from
the bibliography (see Chapter 4.2.c).

3. Data sources
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The two ways to calculate emissions avoided by green assets include:

 A conservative approach based on end uses covered under French Thermal Regulation
(RT);

 An approach based on all the asset’s end uses (All End Uses).

4.1.a French Thermal Regulation

General methodology:

The baseline scenario is based on the Thermal Regulation, which is a legal requirement for
all new buildings.

This Regulation includes five end uses: space heating, cooling, lighting, water heating and
ventilation.

The baseline scenario associated with each asset is determined by the date of the building
permit:

 If the permit application was filed < 10/27/2011 → RT 2005;
 If the permit application was filed ≥ 10/27/2011 → RT 2012.

Avoided emissions are presented as the difference between the absolute levels of CO2
emissions under the baseline and project scenarios. They are calculated as follows: (baseline
carbon intensity - the asset’s carbon intensity) x floor area of the asset under consideration.

The carbon intensity of the baseline scenario is calculated using the type of energy
consumed per asset (e.g. if an asset consumes electricity, its carbon intensity equals the
energy intensity from the baseline scenario multiplied by the electricity-specific emission
factor).

For energy savings, the approach is similar in order to obtain the ultimate energy savings in absolute terms each year. 

Baseline CO2
emissions (Thermal 

Regulation 
applicable to the 

asset)   

Avoided 
emissions

CO2 emissions 
of the asset under 

consideration 
(RT end uses)
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Baseline scenario Project scenario

4. Calculation method
4.1 Green assets
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Detailed methodology:
Initial data:

The following initial data is required:

• Gross Internal Area (GIA) is a floor area indicator used for construction projects. It is calculated by subtracting the areas 
considered uninhabitable (attic space, balconies, parking areas, etc.) from the Gross External Area.

Calculating energy consumption:

For each asset, each type of energy consumption is first converted into final energy
separately, using the calculation below:

Where:

 ECf, asset n
= annual final energy consumption (kWhfe/year)

 ECp, asset n
=  annual primary energy consumption (kWhpe/year)

 Factorelec = electricity-specific conversion factor used to convert primary energy into final energy 

Once converted, the five types of energy consumptions are added together to obtain the
total final energy consumption of the asset under consideration:

Where:

 ECf, asset n, total = total annual final energy consumption of assetn (kWhfe/year)

 ECf, asset n, elec= annual final electric energy consumption of assetn (kWhfe/year)

elec = electricity

heat = heating (from a district network)

cold = cooling (from a district network)

fuel oil = domestic fuel oil

gas = natural gas

𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑒𝑙𝑒𝑐, =

𝐸𝐶 
 𝑝, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑒𝑙𝑒𝑐

𝐹𝑎𝑐𝑡𝑜𝑟𝑒𝑙𝑒𝑐

Variables Unit
Building permit date DD/MM/YYYY
Completion date DD/MM/YYYY
Date of actual occupancy DD/MM/YYYY
GIA* of the asset RT GIA sq.m
Electric energy consumption (primary energy) kWhpe/year
Natural gas consumption (primary energy) kWhpe/year
Fuel oil consumption (primary energy) kWhpe/year
Heating energy consumption [district heating] (primary energy) kWhpe/year
Cooling energy consumption [district cooling] (primary energy) kWhpe/year

𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑡𝑜𝑡𝑎𝑙 = 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑒𝑙𝑒𝑐 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑎𝑠 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, ℎ𝑒𝑎𝑡 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑐𝑜𝑙𝑑

4. Calculation method
4.1 Green assets
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Calculating energy intensity:

The energy intensity of each asset is defined as the ratio between the sum of each type of
the asset’s primary energy consumption and the asset’s floor area.

Where:

 EIasset n
= annual energy intensity of assetn (kWhpe/RT GIA sq.m/year).

 ECp, asset n
= annual primary energy consumption of assetn (kWhpe/year).

 Floor area = asset’s floor area (RT GIA sq.m).

Calculating energy savings:

For energy savings, the calculation is as follows:

Where:

 Ces, asset n
= annual energy savings of assetn (MWhpe/year).

 EI base = baseline energy intensity (kWhpe/RT GIA sq.m/year): Thermal Regulation for the asset under
consideration.

 EIasset n
= annual energy intensity of assetn (kWhpe/RT GIA sq.m/year).

 Floor area = asset’s floor area (RT GIA sq.m).

4. Calculation method
4.1 Green assets

𝐸𝐼𝑎𝑠𝑠𝑒𝑡 𝑛
=

∑𝐸𝐶 𝑝, 𝑎𝑠𝑠𝑒𝑡 𝑛

𝐹𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 

C𝑒𝑠, 𝑎𝑠𝑠𝑒𝑡 𝑛
=

𝐸𝐼 𝑏𝑎𝑠𝑒 
− 𝐸𝐼𝑎𝑠𝑠𝑒𝑡

 𝑛
× 𝐹𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 

 

1000
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Calculating carbon intensity:

Calculating an asset’s carbon intensity is based on final energy consumption:

Where:

 CIasset n
= carbon intensity (kg CO2e/GIA sq.m/year).

 ECf, asset n
= annual energy consumption (kWhfe/year).

 EF = emission factor by type of energy (kg CO2e/kWh).

 Floor area = floor area of asset n (RT GIA sq.m).

Calculating avoided emissions :

POTENTIAL avoided emissions are calculated in the following manner:

Where:

 Cae, asset n
= avoided emissions over a one-year period (t CO2e/year).

 CI base = baseline carbon intensity → Thermal Regulation for the asset under consideration (kg CO2e/RT GIA
sq.m/year).

 CIasset n
= asset’s carbon intensity (kg CO2e/RT GIA sq.m/year).

 Floor area = floor area of asset n (RT GIA sq.m).

C ae, 𝑎𝑠𝑠𝑒𝑡 𝑛
=

𝐶𝐼 𝑏𝑎𝑠𝑒 
− 𝐶𝐼 𝑎𝑠𝑠𝑒𝑡 𝑛 

× 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎  

1000

𝐶𝐼𝑎𝑠𝑠𝑒𝑡 𝑛 =

𝐸𝐶 𝑓, assetn 𝑒𝑙𝑒𝑐 × 𝐸𝐹 𝑒𝑙𝑒𝑐 
+ 𝐸𝐶 𝑓, assetn, 𝑔𝑎𝑠 × 𝐸𝐹 𝑔𝑎𝑠 + 𝐸𝐶 𝑓, assetn

 
𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 × 𝐸𝐹 𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 + 𝐸𝐶 𝑓, assetn  ℎ𝑒𝑎𝑡 × 𝐸𝐹 ℎ𝑒𝑎𝑡 + 𝐸𝐶 𝑓, assetn

 
𝑐𝑜𝑙𝑑 × 𝐸𝐹 𝑐𝑜𝑙𝑑

𝐹𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 

4. Calculation method
4.1 Green assets
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4.1.b All end uses

General methodology:

The approach is substantially the same as in the Thermal Regulation. The difference resides
in the scope which encompasses all of the asset’s end uses (so-called “all end uses”).

The data used for the asset may have two sources:

 Dynamic Thermal Simulation (DTS), where an asset has yet to be occupied;

 Actual data (bills, etc.), where an asset has had a 20% occupancy rate for at least one
year.

Avoided emissions are presented as the difference between the absolute levels of CO2
emissions under the baseline and project scenarios. They are calculated as follows: (baseline
carbon intensity - the asset’s carbon intensity) x floor area of the asset under consideration.

The baseline scenario is the energy consumption indicator for offices built since 2012,
published in the “Baromètre 2017” by the OID (French Sustainable Real Estate Monitoring
Centre). This barometer stems from the most recent benchmark of energy consumption for
all end uses and average carbon emissions from commercial real estate in France (for
buildings completed after 2012).

4. Calculation method
4.1 Green assets

10

Baseline CO2
emissions 

(OID’s barometer)
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Baseline scenario Project scenario

For energy savings, the approach is similar in order to obtain the ultimate energy savings in absolute terms each year.
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Detailed methodology:
Initial data:

The following initial data is required:

*Net leasable area (NLA): refers to a building’s habitable areas. It excludes any vertical and horizontal circulation areas, stair 
landings and areas occupied by built structures (walls, posts, etc.).

Calculating energy consumption:

Each type of energy consumption is first converted into final energy separately, using the 
calculation below:

Where:

 ECf, asset n
= annual final energy consumption of assetn (kWhfe/year).

 ECp, asset n
= annual primary energy consumption of assetn (kWhpe/year).

 factor = conversion factor used to convert primary energy into final energy.

Once converted, the five types of energy consumption are added together to obtain the
total final energy consumption of the asset under consideration:

Where:

 ECf, asset n, total = total annual final energy consumption of assetn (kWhfe/year).

 ECf, asset n, elec = final electric energy consumption of assetn (kWhfe/year).

elec = electricity

heat = heating (from a district network)

cold = cooling (from a district network)

fuel oil = domestic fuel oil

gas = natural gas

𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑒𝑙𝑒𝑐 =

𝐸𝐶 
 𝑝, 𝑎𝑠𝑠𝑒𝑡 𝑛

 
, 𝑒𝑙𝑒𝑐

𝑓𝑎𝑐𝑡𝑜𝑟𝑒𝑙𝑒𝑐

Variables Unit

Completion date DD/MM/YYYY

Date of actual occupancy DD/MM/YYYY

Floor space* NLA sq.m

Electric energy consumption (primary energy) kWhpe/year

Natural gas consumption (primary energy) kWhpe/year

Fuel oil consumption (primary energy) kWhpe/year

Heating energy consumption [district heating] (primary energy) kWhpe/year

Cooling energy consumption [district cooling] (primary energy) kWhpe/year

𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑡𝑜𝑡𝑎𝑙 =
𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑒𝑙𝑒𝑐 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑎𝑠 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, ℎ𝑒𝑎𝑡 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑐𝑜𝑙𝑑

4. Calculation method
4.1 Green assets
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Calculating energy intensity:

The energy intensity of each asset is defined as the ratio between the sum of each type of 
the asset’s primary energy consumption and the asset’s floor area. 

Where:

 EIasset n
= annual energy intensity of assetn (kWhpe/NLA sq.m/year).

 ECp, asset n
= annual primary energy consumption of assetn (kWhpe/year).

 Floor areaasset n
= asset’s floor area (NLA sq.m).

Calculating energy savings: 

For energy savings, the calculation is as follows:

Where:

 Ces, asset n
= energy savings of assetn compared to the previous year (MWhpe/year).

 EIbase = baseline energy intensity (kWhpe/NLA sq.m/year): OID 2017 - “2012 Offices” indicator

 EI
 𝑎𝑠𝑠𝑒𝑡 n

= annual energy intensity of assetn (kWhpe/NLA sq.m/year).

 floor area
 asset n

= asset’s floor area (NLA sq.m).

4. Calculation method
4.1 Green assets

𝐸𝐼 𝑎𝑠𝑠𝑒𝑡 𝑛
=

∑𝐸𝐶 𝑝, 𝑎𝑠𝑠𝑒𝑡 𝑛

𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 𝑎𝑠𝑠𝑒𝑡 𝑛

Ces,  𝑎𝑠𝑠𝑒𝑡 𝑛
=

𝐸𝐼 𝑏𝑎𝑠𝑒 −  𝐸𝐼 𝑎𝑠𝑠𝑒𝑡 𝑛
× 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 𝑎𝑠𝑠𝑒𝑡 𝑛

1000
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Calculating carbon intensity: 

The calculation of an asset’s carbon intensity is based on final energy consumption:

Where:

 CIasset n
= asset’s carbon intensity (kg CO2e/NLA sq.m/year).

 ECf, asset n
= annual final energy consumption of assetn (kWhfe/year).

 EF = emission factor (kg CO2e/kWh)

elec = electricity

heat = heating (from a district network)

cold = cooling (from a district network)

fuel oil = domestic fuel oil

gas = natural gas

 Floor area = asset’s floor area (NLA sq.m)

Calculating avoided emissions:

The asset’s annual avoided emissions are calculated based on the same principle whether 
they are POTENTIAL or ACTUAL. As stated above, the difference between these two types of 
avoided emissions is related to the source of the data (respectively DTS if the asset is not 
occupied and actual data if the asset has an occupancy rate of at least 20%.) 

These emissions are calculated as follows: 

Where:

 Cae, asset n = annual avoided emissions (t CO2e/year).

 CIbase = baseline carbon intensity → “2012 Offices” indicator from the 2017 barometer published by OID
(kg CO2e/NLA sq.m/year).

 CIasset n
= asset’s carbon intensity (kg CO2e/NLA sq.m/year).

 Floor area = floor area of asset n (NLA sq.m).

4.1.c Low-impact private transport

Private low-impact transport services provided by green assets relate to low-carbon transport
initiatives that Icade has put in place, including private electric shuttle buses, an electric river
shuttle, Autolib’, Velib’, etc. The method for calculating emissions is set out in Part 5 “Summary
of reporting scope and methods” in the CSR Chapter of the 2017 Registration Document.

4. Calculation method
4.1 Green assets

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛
=

𝐶𝐼 𝑏𝑎𝑠𝑒 
− 𝐶𝐼 𝑎𝑠𝑠𝑒𝑡 𝑛 

× 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎

1000

CI𝑎𝑠𝑠𝑒𝑡 𝑛 =

𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑒𝑙𝑒𝑐 × 𝐸𝐹 𝑒𝑙𝑒𝑐 
+ 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑔𝑎𝑠 × 𝐸𝐹 𝑔𝑎𝑠 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 × 𝐸𝐹 𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡𝑛, ℎ𝑒𝑎𝑡 × 𝐸𝐹 ℎ𝑒𝑎𝑡 + 𝐸𝐶 𝑓, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑐𝑜𝑙𝑑 × 𝐸𝐹 𝑐𝑜𝑙𝑑

𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎
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To calculate the emissions avoided by green projects, several approaches have been 
considered depending on the type of projects involved:

4.2.a Renewable energy generation 

General methodology:

Avoided emissions are presented as the difference between the absolute levels of CO2
emissions under the baseline and project scenarios. They are calculated as follows: (baseline
carbon intensity - the asset’s carbon intensity) x energy generation of the asset under
consideration.

The baseline scenario is the average energy mix in France. Following the type of renewable
energy, the difference between the carbon intensity of the baseline scenario and the
carbon intensity of the renewable energy under consideration is calculated.

Detailed methodology:

Initial data:

The following initial data is required:

4. Calculation method
4.2 Green Projects 

Variables Unit
Date of the work completion certificate DD/MM/YYYY
Expected electricity generation kWhfe/year
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4. Calculation method
4.2 Green Projects 

Calculating energy generation:

The four sources of renewable energy (photovoltaic, wind, geothermal and solar thermal) 
are added together to obtain the final renewable energy generation of the asset under 
consideration:

Where:

 EGf, asset n,
 
RE

= total final expected renewable energy generation (MWhfe/year)

 EGf, 𝑎𝑠𝑠𝑒𝑡𝑛
,

𝑃𝑉
= final energy generation - photovoltaic (kWhfe/year)

 EGf, 𝑎𝑠𝑠𝑒𝑡𝑛
,

𝑤𝑖𝑛𝑑
= final energy generation - wind (kWhfe/year)

 EGf, 𝑎𝑠𝑠𝑒𝑡𝑛
,

𝑔𝑒𝑜
= final energy generation - geothermal (kWhfe/year)

 EGf, 𝑎𝑠𝑠𝑒𝑡𝑛
,

𝑠𝑜𝑙
= final energy generation - solar thermal (kWhfe/year)

𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑅𝐸 =
𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑃𝑉 + 𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑤𝑖𝑛𝑑 + 𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑒𝑜 + 𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑠𝑜𝑙

1000
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4. Calculation method
4.2 Green Projects 

Calculating avoided emissions :

The assets’ annual avoided emissions are calculated as follows for renewable energy

Example for photovoltaic energy:

Where:

 Cae, asset n, PV = avoided emissions of a photovoltaic renewable energy project (tCO2e/year)

 EFelec = average emission factor for electricity in France (kg CO2e/kWh) *

 EFPV = average emission factor for photovoltaic electricity (kg CO2e/kWh) *

 EGf asset n PV = annual final photovoltaic energy generation (kWhfe/year)

Example for geothermal energy:

Where:

 Cae, asset n, geo = avoided emissions of a geothermal renewable energy project (t CO2e/year)

 EFelec = average emission factor for electricity in France (kg CO2e/kWh) *

 EFgeo = average emission factor for geothermal electricity (kg CO2e/kWh) *

 EGf, asset n, geo = annual final geothermal energy generation (kWhfe/year)

POTENTIAL avoided emissions over a year, for all types of renewable energy (RE) combined, 
are calculated as follows: 

Where:

 Cae, asset n, RE = avoided emissions of renewable energy projects (t CO2e/year) 

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑃𝑉 =
𝐸𝐹 𝑒𝑙𝑒𝑐 − 𝐸𝐹 𝑃𝑉 × 𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑃𝑉

1000

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑅𝐸 = Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑃𝑉 + Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑤𝑖𝑛𝑑 + Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑒𝑜 +
Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑠𝑜𝑙

16

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑒𝑜 =
𝐸𝐹 𝑒𝑙𝑒𝑐 − 𝐸𝐹 𝑔𝑒𝑜 × 𝐸𝐺 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑒𝑜

1000

* see Chapter 5 “ Emission factors” p. 21
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Detailed methodology:

Initial data:

The following initial data is required:

4. Calculation method
4.2 Green Projects 

4.2.b Energy efficiency

General methodology:

Energy efficiency projects lead to energy savings through the installation of more efficient
fittings (LED relamping, heating and cooling systems, air handling equipment) and carbon
reduction by replacing energy sources (switching from gas to electricity, from gas to district
heating and from electricity to district heating or cooling).

The emissions avoided by replacing fittings correspond to the energy savings generated or
CO2 reduction linked to switching. The diagram below shows how avoided emissions are
calculated:

17
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4. Calculation method
4.2 Green Projects 

Calculating energy savings:

The final energy savings of the asset under consideration is obtained by adding four types of 
energy savings together:

Where:

 𝐸𝑆 f, asset n, EE = total final energy savings from energy efficiency projects (MWhfe/year)

 𝐸𝑆 f, asset n, LED = final energy savings of asset n from energy efficiency projects through LED relamping
(kWhfe/year).

 𝐸𝑆 f, asset n, heat = final energy savings of asset n from energy efficiency projects for heat generation 
(kWhfe/year).

 𝐸𝑆 f, asset n, cold = final energy savings of asset n from energy efficiency projects for cold generation 
(kWhfe/year).

 𝐸𝑆 f, asset n, air = final energy savings of asset n from energy efficiency projects for air handling (kWhfe/year).

Projects involving switching from gas to electricity, from gas to district heating and from 
electricity to district heating or cooling do not reduce energy consumption in and of 
themselves and are not included in the formula above. However, these projects do reduce 
energy-related emissions and are included in the avoided emissions of the  energy 
efficiency projects. The calculation is detailed on the next page.

𝐸𝑆 f, 𝑎𝑠𝑠𝑒𝑡 𝑛, EE = ,  , ,  , ,  , ,  ,
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4. Calculation method
4.2 Green Projects 

Calculating avoided emissions :

Annual avoided emissions are calculated in the following manner: 

Where:

 Cae, asset n, LED = annual emissions avoided by LED relamping projects (t CO2e/year). 

 Cae, asset n, gas to elec = annual emissions avoided by projects involving a switch from gas to electricity 
(t CO2e/year).

 EFelec = average emission factor for electricity in France (kg CO2e/kWhfe).

 EFgas = average emission factor for gas in France (kg CO2e/kWhfe).

 ESf, asset n, LED = annual final LED energy savings (kWhfe/year).

 Cons asset n = annual final energy consumption (kWhfe/year).

POTENTIAL avoided emissions over a year, for all types of energy savings combined, are 
calculated as follows: 

Where:

 Cae, asset n, EE = annual emissions avoided by energy efficiency projects (t CO2e/year).

 Cae, asset n
 
, LED = annual emissions avoided by LED relamping projects (t CO2e/year)

 Cae, asset n
 
, heat = annual emissions avoided by energy efficiency projects associated with heat generation 

(t CO2e/year). 

 Cae, actif n
 
, cold = annual emissions avoided by energy efficiency projects associated with cold generation 

(t CO2e/year). 

 Cae, asset n, air = annual emissions avoided by energy efficiency projects associated with air handling (t CO2e/year). 

 Cae, asset n
 
, gas to elec = annual emissions avoided by projects involving a switch from gas to electricity (t CO2e/year).

 Cae, asset n, gas to heat = annual emissions avoided by energy efficiency projects involving a switch from gas to district 
heating (t CO2e/year).

 Cae, asset n, elec to heat = annual emissions avoided by energy efficiency projects involving a switch from electricity 
to district heating (t CO2e/year). 

 Cae, asset n, elec to cold = annual emissions avoided by energy efficiency projects involving a switch from electricity 
to district cooling (t CO2e/year).  

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝐿𝐸𝐷 =
𝐸𝐹 𝑒𝑙𝑒𝑐 

× 𝐸𝑆 𝑓, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝐿𝐸𝐷

1000

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝐸𝐸 = Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝐿𝐸𝐷 + Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, ℎ𝑒𝑎𝑡 + Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛,
𝑐𝑜𝑙𝑑

 
+ Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑎𝑖𝑟+ Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑎𝑠 𝑡𝑜 𝑒𝑙𝑒𝑐 +

Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑔𝑎𝑠 𝑡𝑜 ℎ𝑒𝑎𝑡 + Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑒𝑙𝑒𝑐 𝑡𝑜 ℎ𝑒𝑎𝑡 + Cae, 𝑎𝑠𝑠𝑒𝑡 𝑛, 𝑒𝑙𝑒𝑐 𝑡𝑜 𝑐𝑜𝑙𝑑

19

Cae, 𝑎𝑠𝑠𝑒𝑡𝑛, 𝑔𝑎𝑠 𝑡𝑜 𝑒𝑙𝑒𝑐 =
[ 𝐸𝐹 𝑔𝑎𝑠 

− 𝐸𝐹 𝑒𝑙𝑒𝑐 ] × 𝐶𝑜𝑛𝑠 𝑎𝑠𝑠𝑒𝑡 𝑛

1000

Example of LED relamping : Example of a switch from gas to electricity:

Methodological guide to quantifying avoided greenhouse gas emissions



4. Calculation method
4.2 Green Projects 

4.2.c Ecomobility
General methodology:

Ecomobility projects involve the installation of charging stations for electric vehicles or any
other equipment that promotes the use of low-carbon urban transport systems.

These charging stations allow asset users to replace their thermal vehicles with electric ones
for their daily commute.

Avoided emissions are calculated using the pre-project period as the baseline (use of a
thermal vehicle or public transport for commuting purposes). They represent the emissions
avoided through the change in behaviour of charging station users (replacing a thermal
vehicle or public transport with an electric vehicle). The diagram below shows how avoided
emissions are calculated:

The comparison of CO2 emissions between a thermal and an electric vehicle is made on a
like-for-like basis (life cycle stages and lifespan). The end-of-life stage, which is not a key
factor in differentiating the impact between these two types of vehicles, is not taken into
account. EcoAct selected “The size and range effect: lifecycle greenhouse gas emissions of
electric vehicles” study (Norwegian University of Science and Technology, 2016) due to its
scientific soundness and the accessibility of the data required to calculate avoided
emissions.

Unlike thermal vehicles, there are no national statistics on the use of charging stations for
electric vehicles. As a result, Icade has used its own data to define the assumptions used in
the calculations. Assumptions have been made based on feedback on the annual
emissions from individual office buildings and business parks as reported by Icade since
February 2017, the date at which charging stations for electric vehicles were first installed.
The baselines are as follows:

• 90% of users drove thermal vehicles and the remaining 10% took public transport before
the charging stations were installed; and

• the average number of users calculated per charge point installed stands at 1.89 per
24 hours.

20
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Detailed methodology:

Initial data:

The following initial data is required:

* Each charging station can be equipped with one or two charging points

Calculating avoided emissions :

POTENTIAL avoided emissions are calculated in the following manner: 

Where:

 Cae, asset n, ecomob = annual emissions avoided by ecomobility projects (t CO2e/year).

 EFthermal v = emission factor for commuting in thermal vehicles in a given year (kg CO2e/person/year).

 EFelectric v = emission factor for commuting in electric vehicles in a given year (kg CO2 e/person/year).

 EFPT = emission factor for commuting on public transport in a given year (kg CO2 e/person/year).

 Nbpoints = Number of charging points installed 

 Nbusers = Number of users per charging point installed per 24 hours (1.89 per 24h under this project-based 
scenario).

 Pctthermal v = Percentage of commuters using thermal vehicles under the baseline scenario (%).

 PctPT = Percentage of commuters using public transport under the baseline scenario (%).

The percentage of users for each mode of transport is shown in the first table of page 24. 
Calculations associated with emission factors are on page 24: 

 EFthermal v corresponds to H in the second table on page 24; 

 EFelectric v corresponds to N in the second table on page 24;

 EF PT = corresponds to H’ in the second table on page 24.

4. Calculation method
4.2 Green Projects 

Variables Unit
Date of the work completion certificate DD/MM/YYYY
Number of charging points installed* number

21

Cae, asset n
 
𝑒𝑐𝑜𝑚𝑜𝑏 = 𝑁𝑏𝑝𝑜𝑖𝑛𝑡𝑠 × 𝑁𝑏𝑢𝑠𝑒𝑟𝑠 ×

   
  

×   
 

 ×
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5. Emission factors

The 2017 and 2018 reports are based on emission factors taken from the most up to date
regulatory Orders, as these were used in the calculation methodology for the Commercial
Property Investment Division’s carbon footprint published in the Registration Document. This
calculation methodology was refined in 2019 and the most recent emissions factors are
used every year, provided by:

- The ADEME (public agency for the environment, energy and sustainable development)
carbon database (“Base Carbone”)

- The most up to date version of the public Order on the CO2 contents of district heating
and cooling networks (latest dated April 11th 2018)

The list above illustrates the district heating and cooling networks in the initial portfolio of
assets. The complete list is in the avoided emissions spreadsheet.

To calculate the emissions avoided by ecomobility projects (electric charging points
making it possible to replace thermal vehicles with electric vehicles), the emission factor for
a thermal vehicle (average fiscal horsepower, diesel and gasoline engines) is taken from
the ADEME’s 2015 “Base Carbone” (public database of emission factors as required for
greenhouse gas accounting exercises).

Emission factor Amount updated
(previous) Unit Latest update

Average electricity mix in France 0,0571 (0.084) kg CO2e/kWhfe Yearly

Natural gas 0,2047(0.234) kg CO2e/kWhfe 2018

Domestic fuel oil 0,3247 (0.3) kg CO2e/kWhfe 2014

Renewable electricity used in buildings 0 kg CO2e/kWhfe -

Hauts-de-Seine cooling network, Courbevoie, 
La Défense-Enertherm network

0,012 (0.011) kg CO2e/kWhfe 2018

Bouches-du-Rhône cooling network, Marseille 0.040 (0,013) kg CO2e/kWhfe 2016

Paris heating networks, Paris and bordering 
municipalities, Paris

0,191(0.197) kg CO2e/kWhfe 2018

Hauts-de-Seine heating networks, La Défense-
Enertherm network, Courbevoie

0,213 (0.271) kg CO2e/kWhfe 2018

Bouches-du-Rhône heating network, Marseille 0,281(0.013) kg CO2e/kWhfe 2018

Emission factor Amount Unit

Passenger car - diesel engine (average fiscal horsepower) designated 
by B in the calculation on page 24

0.251 kg CO2e/km/person

Passenger car - gasoline engine (average fiscal horsepower) designated 
by C in the calculation on page 24

0.259 kg CO2e/km/person

Electric passenger car (average fiscal horsepower) designated by L 
in the calculation on page 24

0.10 kg CO2e/km/person

Public transport (Paris region, commuting) designated by A in the 
calculation on page 24

0.029 kg CO2e/km/person

22Methodological guide to quantifying avoided greenhouse gas emissions



6. Data sources and references 

Green assets 

Energy and carbon intensities under the baseline scenarios for assets have been taken from 
the following:

Thermal Regulation: 

All End Uses: 

The conversion factors used to convert primary energy into final energy are as follows:

Thermal Regulation and All End Uses: 

Type of data Amount Unit Source

RT 2005, electric heating 250 kWhpe/RT GIA sq.m/year Ministry of Housing

RT 2005, fossil fuel heating 130 kWhpe/RT GIA sq.m/year Ministry of Housing

RT 2012, Zone H1a (north) 66 kWhpe/RT GIA sq.m/year Légifrance

RT 2012, Zone H3 (southeast) 48 kWhpe/RT GIA sq.m/year Légifrance

Type of data Amount Unit Source

Energy intensity - all end uses (2012 Offices) 364 kWhpe/NLA sq.m/year 2017 OID Barometer

Carbon intensity - all end uses (2012 Offices) 14 kg CO2/NLA sq.m/year 2017 OID Barometer

Type of data Qty Unit Source

Electricity conversion factor 2.58 Order dated February 8, 2012 relating to 
energy performance assessments (DPE) 

Gas conversion factor 1 Order dated February 8, 2012 relating to 
energy performance assessments (DPE)

Fuel oil conversion factor 1 Order dated February 8, 2012 relating to 
energy performance assessments (DPE)

Conversion factor for district heating 1 Order dated February 8, 2012 relating to 
energy performance assessments (DPE)

Conversion factor for district cooling 1 Order dated February 8, 2012 relating to 
energy performance assessments (DPE)
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6. Data sources and references 

Green projects 

Assumptions based on feedback from Icade on the use of charging stations:

Assumptions used to calculate the carbon footprint of commuting in a given year:

Assumption Amount Unit Source 

Average number of users (vehicles) per electric charging point 1.89 number Icade 20171

Percentage of commuters using thermal vehicles under the baseline scenario 90 % Icade 20172

Percentage of commuters using public transport under the baseline scenario 10 % Icade 20172

Variable Amount Unit Source
A Average commute (of an employee in the Paris region) 23.4 km/day/person INSEE, 20133

A' Carbon footprint of a journey by public transport (Paris region, 
commuting)

0.029
kg 

CO2e/km/person
ADEME, 20183

B
Carbon footprint of a passenger car - diesel engine
(average fiscal horsepower) 

0.251
kg 

CO2e/km/person
ADEME, 20153

B’
Share of diesel-powered passenger cars in the total passenger car 
fleet in France 

61.9 % INSEE, 20163

C
Carbon footprint of a passenger car - gasoline engine
(average fiscal horsepower)

0.259
kg CO2 

e/km/person
ADEME, 20153

C’
Share of gasoline-powered passenger cars in the total passenger 
car fleet in France 

38.1 %
INSEE, 20163

D = (A x B x B’) 
+ (A x C x C’)

Carbon footprint of an average commute 
(of an employee in the Paris region in a passenger car) 

5.945
kg 

CO2e/km/person

D' = A * A'
Carbon footprint of an average commute  
(of an employee in the Paris region using public transport) 

0.7
kg 

CO2e/commute/
person

E
Average number of working days per year 
(based on 2017)

251 days/year INSEE, 20173

F Minimum average number of vacation days per year 33 days/person/year DARES, 20173

G = E - F Average number of days worked per year 218 days/person/year 

H = D x G
Carbon footprint of commuting in a given year 
(of an employee in the Paris region in a passenger car) 

1280
kg CO2 

e/person/year 

H' = D' * G Carbon footprint of commuting in a given year (public transport) 150
kg CO2 

e/person/year 

I
Electric vehicle carbon footprint - production of a battery
(of an employee in the Paris region in a passenger car) 

0.03
kg 

CO2e/km/person

NTNU, Ager-
Wick Ellingsen 

et al, 20163

J
Electric vehicle carbon footprint - production of a vehicle
(of an employee in the Paris region in a passenger car) 

0.05
kg 

CO2e/km/person

NTNU, Ager-
Wick Ellingsen 

et al, 20163

K
Electric vehicle carbon footprint - use
(of an employee in the Paris region in a passenger car) 

0.02
kg 

CO2e/km/person

NTNU, Ager-
Wick Ellingsen 

et al, 20163

L = I + J + K
Electric vehicle carbon footprint - total
(of an employee in the Paris region in a passenger car) 

0.10
kg 

CO2e/km/person

M = L * A
Carbon footprint of commuting in an electric vehicle – total 
(of an employee in the Paris region in a passenger car) 

2.24
kg 

CO2e/commute/
person

N = M * G
Carbon footprint of commuting in a given year in an electric 
vehicle - production and use (of an employee in the Paris region in 
a passenger car) 

487
kg CO2 

e/person/year 

3 Choice of the most recent data to date

1 Calculation based on actual data relating to the use of charging stations installed in the business parks and offices since February 2017
2 Assumptions based on feedback from existing business parks and offices
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7. Recommendations and observations 

This methodology has been developed based on existing knowledge. Areas that could be
improved and possible methodological changes should be noted:

Factoring in all stages of the life cycle

Calculations for avoided emissions do not currently include the usage phase of green assets
and projects except for electric and thermal vehicles for which a life-cycle analysis
approach has been incorporated (production phase of vehicles and batteries).

Ecomobility projects

There has been little feedback to date on the use of charging stations for electric vehicles.
This is due to the fact that the installations are fairly recent and affect a limited number of
assets. In addition, there are no publicly available statistics to date on how many electric
vehicles were added following the installation of charging stations in the commercial real-
estate sector. The approach which has been developed in the methodology may be
updated to reflect actual data in the future.
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