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[ .a Open-Source products
Integrate and automate environmental evaluation

M Engineering and consulting firm
Evaluate environmental impact of ICT

Open R&D
more systemic consideration of impacts




Boavizta - evaluation of the environmental impact of IT
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The environmental impacts
of digital technology



How ICT contribute to global warming ?

2020: 2,1t03,9%

2025: 6to8%
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The impactS of ICT
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Energy GHG Water Electricity Resources
Users 60% 63% 83% 44% 75%
Networks 23% 22% 9% 32% 16%
Datacenters 17% 15% 7% 24% 8%

Repartition des impacts du numerique mondial en 2019

Source : green J.Ir



How to evaluate them ?



Perimeter

Multi-perimeters

Mutli-steps




Multi Criteria

Figure 1 - Distribution normalisée et pondérée de l'impact le long des 3 niveaux
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The Green / EFA - Ponderation of 13 impacts criteria

EF Impact Category

Climate Change

EF Impact Assessment
Model

Bern model - Global

Warming Potentials

(GWP) over a 100 year

time horizon.

EF Impact Category indicators

kg CO, equivalent

Source

Intergovernmental
Panel on Climate
Change, 2007

Ozone Depletion

EDIP model based on
the ODPs of the World
Meteorological
Organization (I'VMO)
over an infinite time
horizon.

kg CFC-11 equivalent

WMO, 1999

Ecotoxicity for
aquatic fresh water

USEtox model

CTUe (Comparative Toxic Unit for
ecosystems)

Rosenbaum et al.,
2008

Human Toxicity - USEtox model CTUh (Comparative Toxic Unit for | Rosenbaum et al.,
cancer effects humans) 2008

Human Toxicity — USEtox model CTUh (Comparative Toxic Unit for | Rosenbaum et al.,
non-cancer effects humans) 2008

Particulate RiskPoll model kg PM2.5 equivalent Humbert, 2009

Matter/Respiratory
Inorganics

lonising Radiation —
human health effects
Photochemical Ozone
Formation
Acidification

Eutrophication —

Human Health effect
model
LOTOS-EUROS model

Accumulated
Exceedance model
Accumulated

kg U™ equivalent (to air)
kg NMVOC equivalent
mol H+ eq

mol N eq

Dreicer et al., 1995

Van Zelm et al., 2008
as applied in ReCiPe
Seppala et al.,2006;
Posch et al., 2008
Seppala et al.,2006;

terrestrial Exceedance model Posch et al., 2008
Eutrophication — EUTREND model fresh water: kg P equivalent Struijs et al., 2009 as
aquatic marine: kg N equivalent implemented in

ReCiPe

Resource Depletion —
water

Swiss Ecoscarcity
model

m’ water use related to local
scarcity of water

Frischknecht et al.,
2008

Resource Depletion —
mineral, fossil

CML2002 model

kg antimony (Sb) equivalent

van Qers et al., 2002

Land Transformation

Soil Organic Matter
(SOM) model

Kg (deficit)

Milai Canals et al.,
2007

Default EF impact [...] for PEF studies




Life cycle assessment
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Disposal/recycling Raw material extraction

1ISO 14040

Multi Criteria analysis
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https://pre-sustainability.com/
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Why make open
evaluations ?



i Because it is a democratic nhecessity

THE |
NEWDEAL \
FOREU ROP E IMPACT ENVIRONNEMENTAL
IMPACT ENVIRONNEMENTAL
Political Environmental

orientations labeling



O Because the measurements are of poor quality

Average GWP impact of screen
manufacturing (kgCO2el/inch)

Dell (PAIA) 11,4 to 26,7
Lenovo (PAIA) 5,7t0 24,5
HP (Other) 3,3 to0 8,6
NegaOctet 2,94

Base Impacts =27

(ADEME)

GWP Impact/product (kg CO2 eq)
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Is it possible?

Spoiler : Hardly



J Theallies

Bundesministerium

fiir Umwelt, Naturschutz -
und Reaktorsicherheit

ADEME

AGENCE DE LA
TRANSITION
ECOLOGIQUE

7 THE SHIFT ;) oo
N PR&IECT ¥

Foundation
THE CARBON TRANSITION THINK TANK
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Measuring the impact of
user terminals
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datavizta.boavizta.org

g Datavizta

Reset filtres
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Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple
Apple

Apple

Fabricant

L:IEY Dell Lenovo HP Lexmark Samsung Seagate

Nom catégorie Sous-c...
15-Inch MacBook Pro (2.3... Wworkplace Laptop
15-Inch MacBook Pro with. Workplace Laptop
16-Inch MacBook Pro (M1 Workplace Laptop.
16-Inch MacBook Pro (M1 . Wworkplace Laptop
16-Inch MacBook Pro (M1 ... Wworkplace Laptop
16-Inch MacBook Pro (2.6 Workplace Laptop
16-Inch MacBook Pro (2.3... Wworkplace Laptop
21.5-Inch IMac with Retina. Workplace Desktop
21.5-Inch IMac with Retina.. Workplace Desktop
24-Inch IMac with 4.5K Re. workplace Desktop
24-Inch IMac with 4.5K Re.. Workplace Desktop
24-Inch IMac with 4.5K Re. workplace Desktop
27-Inch IMac with 5K Retl... Workplace Desktop
27-Inch IMac with 5K Ret.. Workplace Desktop
27-Inch IMac with 5K Ret... Wworkplace Desktop
27-Inch IMac with 5K Ret.. workplace Desktop
27-Inch IMac with 5K Ret... Workplace Desktop
27-Inch IMac with 5K Retl Workplace Desktop
IPhone 1112868 Wworkplace Smartphone
IPhone 11 25668 workplace smartphone
IPhone 11 64GB Workplace smartphone
IPhone 12 12868 Workplace smartphone
IPhone 12 25668 Workplace smartphone
IPhone 12 64GB Workplace smartphone
IPhone 13 Pro 128G8 Wworkplace smartphone
iPhone 13 Pro 178 workplace smartphone
IPhone 13 Pro 256GB Wworkplace ‘Smartphone
IPhone 13 Pro 51268 Workplace smartphone
1Phone 13 Pro Max 128GB Wworkplace Smartphone
IPhone 13 Pro Max 178 Workplace smartphone
IPhane 13 Pro Max 25668 Workplace Smartphone
IPhone 13 Pro Max 51268 workplace Smartphone
IPhone & 25668 Workplace Smartphone
IPhone & 64GB workplace smartphone
IPhone SE - Gen 2 12868 Workplace Smartphone

IPhone SE - Gen 2 25668 Workplace Smartphone

Catégorie
Workplace Datacenter

Date Fabric.

November 2019
October 2016
October 2021
October 2021
October 2021

November 2019
November 2019
March 2019
March 2019
April 2021
April 2021
April 2021
August 2020
August 2020
August 2020
August 2020
August 2020
August 2020

September 2019

September 2019

September 2019
October 2020
October 2020
October 2020

September 2021

September 2021

September 2021

September 2021

September 2021

September 2021

September 2021

September 2021

September 2017

September 2017

April 2020

April 2020
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Sous-catégorie
Laptop Monitor

Durée de vie

3

3

Smartphone Desktop Server Tablet Printer

Sources

apple.

apple.
apple. D
apple. 1.5-Inch_L
1.5-Inch_
apple. M.
apple. M.
apple. _IM...
apple. LIM...
apple. 7-Inch_IM.
apple. LIM...
apple. 7-Inch_IM.
apple. _IM...
apple. -Inch_IM..
apple. _11_PE
apple. _11_PE.
apple. _11_PE...
apple. 13_PE
apple.  13_PE...
apple. 13_PE
apple. 13_Pr..
apple. 13_Pr..
apple. 13 Pr..
apple. 13_Pr..
apple. 13_Pr..
apple. 13 _Pr..
apple. 13_Pr..
apple. 13_Pr..
apple. _8_PE...
apple. _8_PE...
apple.
apple.

Emissions de GES

1119 kgCO2eq

Moyenne calculée sur 1039 équipements de multiples catégories

Durée de vie: 4.53 an(s)

W Scope 2 : 750 kgCO2eq (phase d'utilsation)
W Scope 3 : 369 kgCO2eq (phases de fabri

n, transport et fin de

Personnaliser
Total Annuel
Région
Utiliser la valeur par défaut
Région ou pays, remplace la valeur constructeur

Durée de vie
4,53 années
remplace la valeur constructeur

Vous pouvez faire varier la durée de vie et choisir un lieu
d'utilisation des éauinements sélectionnés oour visualiser

Export

Exporter en PNG Exporter en CSV
Partager https://dataviz.boavizta .




Measure the impacts related
to usage.



Perimeter

Manufacture
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Cloud (As a service)



kWh * Co2eq./kWh

kWh : Power consumption
Co2eq./kWh : Impact of a kwh of electricity



kWh : Power consumption

Open-methodology Open-Source

Physics

Software sensor




Impact of a kwh of electricity : Electricity map

limastovaikutukset alueittain « " [#] electricityMap Live: APl Blog
Sijoitus kulutetun sahkon hiili-intensiteetin mukaan
(€O, cq/kWh)
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= Suomi

PN +
- RO :
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varisokeamoodi
Tama projekti on avoin lahdekoodi (katso tietolahteet),
Avusta lisaamalla alueesi,
Loysitko vikoja tai onko ideoita? Kerro niista taalla.

Hiili-intensiteetti (g0 eq/kWh)
E O
0 200 400 600 800

Pidatko visualisoinnista? Laheta palautettal!

Jotain epaselvaa? Lue usein kysytyt kysymykset.

W Twitttaa BNFTIY




What about the cloud ?



Perimeter
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Cloud (As a service)



Where to connect my power meter?

APP APP APP APP APP APP
Lnstance J Instance
O] ®
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% Cloud infra %




Modeling electrical consumption

Open Science

Intel Xeon Platinum family

Intel Xeon Platinum 8124M 2017 18
-- Intel Xeon Platinum 8275CL 2019 24
«-- Intel Xeon Platinum 8259CL 2019 24
--+-- Intel Xeon Platinum 8175M 2017 24
-- Intel Xeon Platinum 8151 2017 12
-- Intel Xeon Platinum 8252C 2020 12
= Platinum model
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Let's build it together !
BoaviztAPI
Boagent



Measuring the impacts of
manufacturing



Perimeter

End-user equipments
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Cloud (As a service)



Die size

Wafer

I Electricity gen. } I

Wafer
Production

Transport

Die
Packaging

Transport

Use |

End of
Life

Water supply I-—

Chemicals
Production




BoaviztAPI : api.boavizta.org/docs

{
"core_units": 24,
"name": "Intel core i7-9800x"

"die_size_per_core": {
"value”: ,
"unit”: "mm2",
"status”: "COMPLETED",
"source": {
"1": "https://en.wikichip.org/wiki/intel/mi

}

.

"model_range”: {
"value": "core i7",
"unit”: "none",
"status”: "COMPLETED",
"source"”: null

},

"gwp": {
"manufacture”:
"use": :
"unit": "kgCO2eq"

}

"pe”: {
"manufacture”:

"use": i
"unitn: nMJn

}

"adp": {
"manufacture”:
"use": :
"unit": "kgSbeq"

}




Congratulations! You have the least bad evaluation

In the meantime

Refuse
Reduce
Reuse
Recycle

OO WN

Return



