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CONTEXT
The assessment of greenhouse gas emissions by the main international subsidiaries of Artelia Group was appraised. The
appraisal falls outside the mandatory regulatory scope for mainland France. It does, however, contribute to addressing
the following objectives:




Identification of the main emission factors for the subsidiaries in question
Comparison of emissions between various international subsidiaries
Comparison of subsidiaries’ assessments with that of Artelia France

The international subsidiaries selected for the greenhouse gas emission assessment, along with their satellites, were:







Artelia Vietnam
o Ho Chi Minh city
o Da Nang
o Hanoi
Artelia Italy
o Rome
o Milan
Artelia United Kingdom: London
MOE (Denmark)

An estimate of greenhouse gas emissions by Artelia Thailand was conducted by ENSAM students. Emissions were
estimated at approximately 175,400 tCO2e. The results of this task, to which a separate methodology applied, are not
presented in this report. They can be consulted in the document entitled “Artelia Thailand Carbon footprint report”.

METHODOLOGY
As the aim of the exercise was to compare different assessments, the methodology to obtain the results outlined in this
addendum was the same as used for the carbon assessment of Artelia France (presented in part 1 of this document).
The emission factors under consideration were the same. The same kind of data were used (same units) wherever
possible.
Note: methodological consistency was not always possible in light of the data provided by all subsidiaries. The
methods used by various subsidiaries to track data have not been standardised at Group level.
Data set inconsistency may affect comparisons between greenhouse gas emissions.
Furthermore, the Bilan Carbone® tool from ADEME was used to quantify emissions. The tool is perfectly tailored to
companies and projects in France, but may have limitations in international applications such as:


Emission factors relating to car usage are derived from French average values (“average engine type,
mainland France”)



Emission factors relating to bus usage are derived from French average values



The tool does not include emission factors for public transport networks in other countries, only for rail
networks.

The report year for all subsidiaries was 2019.

OVERVIEW OF EMISSION ITEMS
Emission items under consideration for international subsidiaries were the same as those included in the Artelia
mainland France assessment. These are outlined below:






Direct GHG emissions (GHG emissions from static or mobile greenhouse gas sources under the company's
control). More specifically, this category includes emissions relating to the following sources:
o

Heating from thermal boilers in all buildings leased or owned by Artelia Group (offices, premises and
technical workshops, etc.). However, no international subsidiary was concerned by the direct use of a
thermal boiler.

o

Fugitive emissions from temperature control and cooling systems in all buildings occupied by the
company

o

Business travel using vehicles belonging to the company (fleet of owned and controlled vehicles).

Indirect GHG emissions (emissions from the generation of electricity, heat or steam imported or used by the
company for its activities). These emissions take account of the following emission sources:
o

Electricity consumption by all company systems (buildings, other infrastructures)

o

Consumption for heating of the companies’ buildings connected to a heat grid.

Indirect, non-mandatory emission sources:
o

Emissions relating to business travel by the company’s permanent employees

o

Emissions relating to commuting by the company’s permanent employees, taking account of modes
of transport

o

Emissions relating to the purchase of paper supplies.
Emissions relating to the purchase of services (postal, telecommunications and printing) were not
taken into account for international subsidiaries. Data concerning the purchase of services were not
available for all subsidiaries. In addition, this item in mainland France accounts for only 2.3% of overall
emissions. It was therefore discounted in assessing international subsidiaries.

o

Emissions relating to the fixed asset of the IT installed base (computers and photocopiers/printers),
the fleet of vehicles and real estate (emissions concerning the production of durable goods used by
the company, taking account of a specific impairment duration or the number of years of use).

ASSUMPTIONS APPLIED TO ALL SUBSIDIARIES
Below are some assumptions applied to all international subsidiaries. The assumptions specific to each subsidiary are
outlined in the following paragraphs.






For fixed-asset impairment of the IT installed base:
o The impairment duration for the installed base (desktop computers, laptops, printers, plotters and
photocopiers) is considered to be five years
o The surface areas of premises (office space) are considered to have an impairment duration of 25
years.
For fugitive emissions from temperature control systems in buildings occupied by subsidiaries:
In the absence of other data, the R22 leakage ratio (tonnes)/number of employees applicable in mainland
France was calculated and applied to subsidiaries equipped with a temperature control system in proportion
to their respective employee headcount.
For commuting, the emission factors used equate to average values for mainland France. This is one of the
limitations of using the Bilan Carbone tool (no average values for other countries concerning transport):
o Bus: emission factors for cities with over 250,000 inhabitants, diesel / NGV, mainland France
o Car: average value, average engine rating, mainland France.

COMPARISON OF GHG EMISSIONS
The table below summarizes the results of assessments from various subsidiaries and provides a preliminary
comparison with figures from the Artelia France assessment:
Note: the figures stated in this table come from the mandatory GHG emissions summary (cf. Appendix A for the
breakdown for the French subsidiary)
Table19. Table summarizing GHG emissions identified in various Artelia subsidiaries along with tCO2e per employee ratios (source:
Artelia, 2020)

Artelia subsidiary
Vietnam
Italy
United Kingdom
MOE
France
Artelia quantified

TOTAL
tCO2e
2,874
944
584
1,539
15,989
21,958

RATIO
tCO2e per employee
7.4
5.6
5.3
3.1
4.3
4.5

Fig.13.

Breakdown of emissions as percentages between various subsidiaries (Source: Artelia, 2020)

As a preliminary, the French subsidiary accounted for approximately 70% of emissions of the Group as a whole. This
result is not surprising given that the French subsidiary has the highest employee headcount.
Below are the figures equating to employee numbers used to draw up the ratios (tCO 2e per employee) for information
purposes:
Table 20. Employee headcount of the various Artelia subsidiaries in 2019

Subsidiary
Italy
UK
Vietnam
MOE1
France
Artelia quantified total

2019 headcount
169
110
386
499
3,746
4,910

The ratio of per-employee emission was used in order to ensure an objective comparison between the various
subsidiaries. The MOE subsidiary produced the best ratio (approximately 3 tCO2e per employee), whereas the
Vietnamese subsidiary had the highest ratio (approximately 7.4 tCO 2e per employee). In addition, the European
subsidiaries (MOE, United Kingdom, France and Italy) had relatively similar ratios at between 3 and 6 tCO2e.
The graph below provides a breakdown of emissions within the tCO2e/employee ratios for each subsidiary and
emission item:

Fig.14. Breakdown of GHG emissions (in tCO2e per employee) by item and subsidiary (Source: Artelia, 2020)

The first finding is the same as for the GHG emission assessment for the French subsidiary.
The “travel” item predominated in the GHG emission assessment for all subsidiaries. This item can be divided primarily
between business travel and commuting (in grey and green respectively in figure 14) but is also included in the item
entitled “direct emissions from combustion engine mobile sources” (vehicles directly operated by Artelia).
For Vietnam, the country with the highest emission ratio, the proportion of the ratio accounted for by travel is higher
than in other subsidiaries.
The following sections outline the results with a specific breakdown by subsidiary.
1

The figure taken into account for MOE is the “Average Full-time Employee Count”, not the “Average Employee
Count”, which was 548 in 2019.

FOCUS ON ‘TRAVEL’
A more detailed analysis of emissions relating to the ‘travel’ item is provided below, given the importance of this item
in relation to overall emissions.
Travel accounted for approximately 60% of all emissions throughout the subsidiaries in question (including Artelia
France).
The graph below summaries ratios (tCO2e per employee) from the various subsidiaries for travel-related items. Direct
emissions from combustion engine mobile sources equate to emissions relating to business travel in vehicles operated
by Artelia.

Fig.15. GHG emissions (in tCO2e/employee) for travel-related items (Source: Artelia, 2020)

Business travel

Artelia Vietnam had the highest ratio for business travel. This was due to extensive use by the subsidiary of
air travel in an Asian context.
Air travel for Artelia Vietnam accounted for approximately 80% of all travel emissions (compared, for
example, to 30% by Artelia France).
MOE set the example in terms of use of air travel thanks to a probably local and/or European market and its
ecological responsibility policy. MOE had the smallest km travelled / per employee / per year ratio of all
subsidiaries.

Fig.16.

Distance travelled by air per employee per year for all the subsidiaries

It should be noted that the information for the breakdown of emissions within the ‘business travel’ item is not available
for Artelia United Kingdom (see the section entitled “Focus on Artelia United Kingdom”), which makes it impossible to
provide a comprehensive comparison of all subsidiaries for this item.

Commuting
This item accounted for approximately 30% of overall emissions (including France).
tCO2e per employee ratios for this item are summarized below:

Fig.17. GHG emissions (in tCO2e/employee) for commuting (Source: Artelia, 2020)

Ratios are relatively close for the various countries at between 1 and 1.5 tCO2e per employee.
Observed disparities can be explained by the difference in breakdown by mode between the various subsidiaries. The
breakdowns are outlined below for countries where information is available:
Table 21. Breakdown by commuting method for the various subsidiaries

Private vehicle
Car-sharing
Scooter
Public transport
Combined
Bicycle
Walking

Vietnam
5%

Italy
40%

MOE
55%

90%
5%

60%

12%
7%
24%
2%

France
43.1%
1.5%
0.3%
44%
9.3%
1.8%

The graph below summarizes the distances travelled per employee per year in commuting between home and work for
the various subsidiaries (sum of the distance travelled by all employees / number of employees). Employees in Vietnam,
MOE and Italy had the highest mileage.
It should be noted that the ratio for France (1.5 tCO2e/employee) is the highest of all subsidiaries. This can be explained
by high overall mileage travelled per year as well as a significant usage of private vehicles.
Vietnam had the second highest ratio for commuting (1.45 tCO2e/employee): commuting was a significant value in
terms of mileage. In addition, most employees in Vietnam (90%) use a scooter as a mode of travel. Scooters are a highemission, individual mode of travel that contribute to Vietnam’s adverse score. Below is a comparison of emission
factors for some modes of transport. The emissions of a motorbike are close to those of a car:

Table 22. Emission factors relating to some modes of transport (source : Bilan Carbone®, V8)

kgCO2e/km
Car, average engine
Bus, city of over 250,000 inhabitants
Motorbike under 750 cc
Motorbike over 750 cc

Fig.18

Manufacture
0.040
0.037
0.035

Upstream
0.043
0.031
0.032
0.038

Combustion
0.171
0.123
0.135
0.163

Distances travelled per employee per year when commuting in various subsidiaries

These results should be taken with much caution. Several characteristics in the collected data may undermine any
comparison:







There are methodological differences in the comparison; the breakdown by mode for commuting is the result
of a survey of employees for MOE and Artelia France. In other countries, it is an assumption provided by the
reference contacts in each structure.
The reconstitution of commuting distances was conducted using employees’ post codes.
o Each post code is associated with geographic coordinates (longitudes, latitudes). The coordinates
equate to a central location within each post code. The coordinates made it possible using a
mathematical formula to calculate the approximate distance between the work site and employees’
addresses.
o This calculation may prompt errors; the reference address for an employee may not always match the
address of his or her daily commute. Such inconsistencies are harder to detect in an international
context.
For Vietnam, employees’ post codes are not available. A very approximate assumption of a 15-km commute
for employees in Vietnam was therefore used (see section entitled “Focus on Artelia Vietnam”).
For the United Kingdom employees were divided into multiple categories, a minority of which were in company
premises every day (approximately ten employees). The breakdown of employees into different categories
(home-based, office-based and intermediary) was not available, which meant that assumptions were taken
into consideration (see section entitled “Focus on Artelia United Kingdom” for details).

FOCUS ON ARTELIA VIETNAM
Starting data
The primary data used for drawing up the carbon assessment for Artelia Vietnam are presented in the table below.
These data include information collected from the three sites in Vietnam: Ho Chi Minh city, Da Nang and Hanoi.
Table 23. Data used to draw up the Artelia Vietnam greenhouse gas emission assessment

TOTAL VIETNAM
386
1063 sq.m.
152365 kWh
Yes

Headcount
Occupied surface area
Electricity consumption
Temperature control
Fixed assets
PCs + desktop PCs
Printers/photocopiers

458
25

Number of A4 sheets
Number of A3 sheets

995,000
200,000

Air
Train
Car - short-term hire
Artelia vehicle

3,385,880 km
N/A
221,417 km
94,920 km

Average commuting distance
Breakdown by mode
scooter
car/taxi
Public transport (bus)

15 km

Paper usage

Business travel

Commuting

90%
5%
5%

The main feature of Artelia Vietnam activity is the extensive use of air travel for business travel: 8,800 km per employee
by air for Vietnam (compared to 4,500 km per employee in Artelia France).
The breakdown of journeys by air is provided below:

Fig.19 Breakdown of air travel for Artelia Vietnam in 2019

The main feature of Vietnamese sites is also the extensive use of individual modes of transport (car and scooter in
particular) compared to other subsidiaries. 90% of employees use scooters to go to work. In terms of km per year, this
proportion equates to 2,292,840 km (5,900 km per employee). The proportion for employees in mainland France was
only 0.38% and equated to 38 km per employee.
As for the use of private vehicles, the proportion in Vietnam amounted to 5% (equating to 127,380 km or 330 km per
employee). The same item in France was 43% (4,400 km per employee).
Assumptions specific to Artelia Vietnam and limits





Emission factor for electricity consumption:
o Purchased electricity, average for Vietnam: 0.432 kgCO2e/kWh (source: Bilan Carbone V8)
Emission factor for scooter usage:
o Consideration of “Motorbike” emission factors in the Bilan Carbone V8 tool
o Displacement under 750 cc, petrol, urban zones, mainland France, carbon footprint:
o 0.204 kgCO2e/km
o Displacement over 750 cc, petrol, urban zones, mainland France, carbon footprint:
o 0,238 kgCO2e/km
Commuting: an average distance of 15 km is considered the distance between home and office for each
employee. For Vietnam, information on employees’ places of residence is not available. Furthermore, there
was no survey of the breakdown by mode for commuting.

Bilan Carbone® results

The Artelia Vietnam subsidiary accounted for approximately 2,900 tCO2e, i.e., approximately 15% of
emissions in Artelia as a whole. The ratio per employee is approximately 8 tCO2e.

Fig.20

Fig.21

Breakdown of emissions by item (tCO2e) and related uncertainties for Artelia Vietnam (Source: based on Bilan Carbone
version 8, Artelia, 2020)

Breakdown (as a percentage) of emissions by item for Artelia Vietnam (Source: based on Bilan Carbone version 8, Artelia,
2020)

The “travel” item accounted for 94% of Artelia Vietnam emissions with a major factor arising from air travel
for business trips. The breakdown of emissions in the “travel” item is given below:

Fig.22

Breakdown (%) of emissions in the “travel” item for Artelia Vietnam (source: based on Bilan Carbone version 8, Artelia,
2020)

FOCUS ON MOE
Starting data
The main data used to draw up the MOE carbon assessment are presented in the table below.
Most of the data come from the “Climate report, 2019” produced by MOE, which includes an assessment of
GHG emissions. However, the assessment did not include the “commuting” item, which was added to the
considerations in the MOE report and is included in the assessment presented in this sector.
Table 24. Data used to draw up the MOE GHG emission assessment

TOTAL MOE
Headcount
Heated surface area
Electricity consumption
Purchase of electricity
PV production
Temperature control
Heating
Fixed assets
PC
Desktop computers
Printers
Plotters
Paper usage
Business travel
Air
Train
S-train
Bus
Metro
Diesel car
Petrol car
Electric car
Artelia diesel car
Artelia petrol car
Artelia electric car
Commuting
Commuting overall distance (sum for all
employees)
Breakdown by mode
Car
Bicycle
Public transport
Combined (transport, car, bike)
Walking

499
11,332 sq.m.
687,000 kWh
55,000 kWh
YES
543000 kWh
694
13
12
3
2,669 reams
453,842 km
25,831 km
38,471 km
1,231 km
158 km
223,327 km
485,515 km
20,199 km
17,165 km
99,909 km
20,199 km

Approx. 8,500 km
55%
24%
12%
7%
2%

The main features of MOE are:
-

Urban grid heating, not electric heating, as is the case of other international subsidiaries

-

Low recourse to air travel: 900 km travelled by air per employee for MOE. This ratio is lower than that of all the
other subsidiaries (see the section entitled “Focus on travel”).

Assumptions specific to MOE and limits
-

-

The modal split for “commuting” is based on figures provided by MOE. These figures are the result of a survey
of employees.
Commuting distances were estimated using employees’ postcodes.
Emission factor for electricity consumption:
Purchased electricity, Denmark average: 0.360 kgCO2e/kWh (source: Bilan Carbone V8)
For public transport, use of the “Passenger train, Denmark, Carbon base” ratio of 0.114 kgCO2e/passenger.km
(in the absence of a specific ratio for the Danish metro network). This is a limit on the use of ADEME's Bilan
Carbone tool, which is not fully adapted to international companies.
For heat consumption, the emission factor of the heating network stated in the MOE report and taken from
Gladsaxe Fjenvarme, 2018, was used: 80 gCO2e/kWh.

Bilan Carbone® results
MOE accounted for approximately 1 500 tCO2e, i.e., approximately 7% of emissions by Artelia as a whole. The ratio
per employee is 3 tCO2e.

Fig.23 Breakdown of emissions by item (tCO2e) and related uncertainties for MOE (source: based on Bilan Carbone version 8, Artelia,
2020)

Fig.24

Breakdown (%) of emissions by item for MOE (source: based on Bilan Carbone version 8, Artelia, 2020)

The travel item predominates, accounting for approximately 54%. However, the proportion occupied by
travel is lower than the same item in other subsidiaries’ emissions. The low proportion of air travel may
partially explain this observation.

FOCUS ON ARTELIA UNITED KINGDOM
Starting data
The main data used to draw up the carbon assessment of Artelia United Kingdom are presented in the table
below.
Table 25. Data used to draw up the GHG emission assessment for Artelia United Kingdom

TOTAL United
Kingdom
Headcount
Occupied surface area
Electricity consumption
Temperature control
Fixed assets
PC
Printers/photocopiers
Paper usage

110
629 sq.m.
51,713 kWh
YES
110
3

Number of A4 sheets
Number of A3 sheets
Business travel
All modes – excluding car
Car - short-term hire

250 reams
33 reams
40,962 kgCO2e
572,358 km

Car
Public transport

429,930 km
96,037 km

Commuting

Assumptions specific to Artelia United Kingdom and limits







Emission factor for electricity consumption:
Purchased electricity, United Kingdom average: 0.457 kgCO2e/kWh (source: Bilan Carbone V8)
For public transport, the “Passenger train, United Kingdom, Carbon base” ratio of 0.075 kgCO2e/passenger.km
was used (in the absence of a specific ratio for the Denmark metro / the Underground) This is a limit on the
use of ADEME’s Bilan Carbone tool, which is not fully adapted to international companies..
The Artelia United Kingdom agency does not have a summary of distance travelled by mode of transport (air,
train, car) for business travel. The agency uses only the total costs associated with travel for its annual tracking.
The lack of information on this breakdown within such a major category as travel considerably reduces the
accuracy of the greenhouse gas emission assessment for Artelia United Kingdom.
It is proposed to use an average breakdown between various means of travel. The agency used the following
ratios to ensure emission values in carbon equivalent figures. The average ratio (bottom line) was used to
report on business travel emissions.

Approx. train cost = £0.14 / mile

Approx. CO2 / mile = 0.0001 tonne

Approx. plane cost = £0.10 / mile

Approx. CO2 / mile = 0.0004 tonne

Approx. bus cost estimated = £0.17 /
mile

Approx. CO2 / mile = 0.00006 tonne

Average public transport cost = £0.14 / mile

Approx. CO2 / mile = 0.0002 tonne

The ratios provided above were used in the study in the absence of more accurate data.
For commuting, distances were calculated using employees’ post codes.

It should be noted that a minority (nine employees only) are in the office every day.
Some employees are home-based and go to the office only a few times a year. In this instance their trips were
considered business travel, not commuting.
Another group of employees are office-based but commute only two or three times a week.
The breakdown of employees between the three categories is not available. The following assumptions were
therefore made:
o Commuting distance under 10 km: office-based, the employee does this trip every day. The trip is
100% via public transport.
o Commuting distance between 10 and 100 km: office-based, trip done only twice weekly. The trip is
90% by car and 10% by public transport.
o Commuting distance over 100 km: home-based, trips considered business travel.
Note: the above assumptions are not based on official data nor any employee survey.
Bilan Carbone® results
Artelia United Kingdom accounted for approximately 600 tCO2e, i.e., approximately 3% of all Artelia emissions. The
ratio per employee is 5 tCO2e.

Fig.25

Breakdown of emissions by item (tCO2e) and related uncertainties for Artelia United Kingdom (source: based on Bilan
Carbone version 8, Artelia, 2020)

Fig.26

Breakdown (%) of emissions by item for Artelia United Kingdom (source: based on Bilan Carbone version 8, Artelia, 2020)

The travel item predominates (89% of overall emissions), as is the case in the other subsidiaries.

FOCUS ON ARTELIA ITALY
Table 26. Data used to draw up the Artelia Italy greenhouse gas emissions assessment

TOTAL Italy
Headcount
Occupied surface area
Electricity consumption
Temperature control
Fixed assets
PC
Desktop computers
Printers/plotters

169
3,200 sq.m.
356,469 kWh
YES
312
78
6
14

Photocopiers
Paper usage
Number of A4 sheets

454 reams

Air
Train
Car - short-term hire
Artelia vehicle

182,760 kgCO2e
37,500 kgCO2e
1,896 kgCO2e
880,000 km

Business travel

Commuting
Commuting distance
Breakdown by mode
car/taxi
Public transport (bus and metro)

Calculated using post
codes
40%
60%

Assumptions specific to Artelia Italy and limits
-

-

Emission factor for electricity consumption:
Purchased electricity, Italy average: 0.406 kgCO2e/kWh (source: Bilan Carbone V8)
Regarding business travel, the available data were those provided by the travel agency and are directly in
kgCO2e. Given that data in km are not available, we cannot verify the consistency of the travel agency’s
calculation to arrive at emissions in CO2 equivalent, nor the possibility of comparing with other subsidiaries.
Commuting distances were calculated using employees’ post codes.

Bilan Carbone® results
Artelia Italy accounted for approximately 950 tCO2e, i.e., approximately 4% of overall Artelia emissions. The ratio per
employee is 6 tCO2e.

Fig.27 Breakdown of emissions by item (tCO2e) and related uncertainties for Artelia Italy (source: based on Bilan Carbone version 8,
Artelia, 2020)

Fig.28 Breakdown (%) of emissions by item for Artelia Italy (source: based on Bilan Carbone version 8, Artelia, 2020)

The travel item predominates (66% of overall emissions), as is the case in the other subsidiaries.

CONCLUSIONS AND DIRECTIONS
One trend is confirmed: travel is the dominant item for all subsidiaries. A variation in the breakdown between
commuting and business travel in the various subsidiaries was also observed.
It should be remembered that the results of the comparison of the various subsidiaries should be taken with great
caution. As mentioned regarding several assumptions, the degree of accuracy and quality of data are not the same in
all subsidiaries.
Challenges and proposals have been identified for the future, in particular to facilitate and improve the quality of results
in future assessments:






Improve and standardise the quality of data which may be provided by various agencies. To do this, establish
a network of referees for data collection which can ensure that data tracking uses the same methodology for
subsidiaries.
Create a monitoring team within the BEGES steering committee to capitalise on best practice instances that
can be reproduced at the level of agencies while taking account of the business and geographic realities of each
subsidiary.
One example of best practice is the use of digital tools which accelerated in 2020 as a result of the public health
crisis.
In commuting, we point out the vital role that Artelia must play in employees’ transport budget to encourage
the use of lower emission modes of transport. We also emphasise agencies’ responsibility in raising employees’
awareness about this challenge.

