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APPLICATION OF IOT AND Al FOR

ENVIRONMENTAL SUSTAINABILITY
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What is the real balance between loT
and Al benefits and negative effects?

Negative
effects

Positive
contribution



Project: Nature Friendly- Internet
]
of Things (loT), 2019 Grant

Relate and study the Role of ICT, especially
Internet of Things (1oT), in sustainable
development (SD) particularly in EU countries.
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Why? Ressources monitoring and
.« : b
optimisation

The increasing relevance
of cities.
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... a significant economic impact
potential value of connected things @ B2B vs. B2C markets

“B2B use cases can generate 70% of potential value enabled by loT"
AcKinssy
aLTrRan
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FROM INVENTORYTQ i DIVERSE APPLICATIONS

HOME 'HEALTH CITIES
CONSUMER BODY INDUSTRY

TRANSPORT 11 BUILDINGS
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Light bulbs fraffic routing Patient Care HVAC Electrical Distributi
Security Telematics Elderly Monitoring Security Maintenance

Pet Feeding Package Monitoring Remote Diagnostic Lighting Surveillance
Irrigation Controller Smart Parking Equipment Monitoring Electrica Jignage

Smoke Alarm nsurance Adjustments Hospital Hygiene Transit Utilities | Smart Grid
Refrigerator Supply Chain Bio Wearables Emergency Alerts Emergency Services
Infotainment Shipping Food sensors Structural Inteqrity Waste Management
Washer |/ Dryer Public Transport Occupancy

Stove A Energy Credits

Energy Monitoring
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More electronic 0T devices in =i

consumer loT!

end-consumers & connected things - B2C

consumers’ segment remains the largest in volume

5.2 bnN unitsin 2017 >>>555>> 12.9 bn unitsby2020

‘Source” Gartner (ianuary 2017) alTRaN

Hakima Chaouchi
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industrial & business connected things — B2B

rising cross-industries in business demand accelerates the momentum

3.1 bn unitsin 2017 >>>22>>> 7.6 bn units by 2020
‘Sourcs Gartner Liamary 2017)
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Ref: Postscapes/Harbor Research

LTE Advanced
Cellular 4G / LTE
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loT Data explosion: Cloud, BigData,
Data Mining & Services
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Data Factories!
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Environment Impact?

Environment cost and Energy Cost
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#1: Polution S ST

2° of anthropogenic CO,

il == ghly equivalent to
| ?VT awatlon industry

Electronic Waste

As we add computing and radios to more things, we're also adding to the
problem of e-waste. The United Nations found that people generated
44.7 million metric tons of e-waste globally in 2016, and expects that to grow
to 52.2 million metric tons by 2021.

18



#2: Elecromagnetic field large
radiation

Our exposure to radiation on the electromagnetic

e {n |

spectrum
NON-IONIZING RADIATION IONIZING RADIATION
Traditionally perceived as harmless due to its lack of potency Can cause cellular and/or

DNA damage with
prolonged exposure

Frequency (Hz)

Microwave Cellphone Effects
Absorption in the Brain According to Age

1018 1020 1022

10 Year O%d Adalt
ardihi, Unaversicy of Utah, 1995, IEE Publ

13 Reasons 5G Wireless Technology ...

N’/

Activists fear radiation from 5G wireless service could be dangerous to public health. And they want more
research done before carriers deploy the technology.
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ENERGY SCALE
Global electricity demand Electricity use by ICT

20,000.. 2,000.

Data-centre electricity demand Bitcoin use by mid-2018

200.. 20.

enature Figures are approximate.




9,000 terawatt hours (TWh)

ENERGY FORECAST 20.9% of projected”
Widely cited forecasts suggest that the electricity demand
total electricity demand of information and

communications technology (ICT) will

accelerate in the 2020s, and that data

centres will take a larger slice.

M Networks (wireless and wired)

M Production of ICT

" Consumer devices (televisions,
computers, mobile phones)

M Data centres

0
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

The chart above is an ‘expected case’ projection from Anders Andrae, a
specialist in sustainable ICT. In his ‘best case’ scenario, ICT grows to only
8% of total electricity demand by 2030, rather than to 21%.

Global electricity demand

2015
Best case

2030 .

5030 ]
2030

40,000 TWh

. Other demand

INTERNET EXPLOSION

Internet traffic* is growing
exponentially, and reached more
than a zettabyte (ZB, 1 x 102! bytes)
in 2017.

2017

1987 1997 2007

*Traffic to and from data centres.
TB, terabyte (10'? bytes); PB, petabyte (10'* bytes); EB, exabyte (10'® bytes).
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Solutions?



HYPERSCALE SHIFT

Efficient ‘hyperscale’ data centres are predicted to swallow up half
of data-centre electricity demand by 2020, as smaller, less-efficient
centres shut down.

M Traditional data centres " Cloud data centres (non-hyperscale)
M Hyperscale data centres
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Smart Data centres cool




TELECOM

SudParis

Energy Harvesting

= Typical Energy Harvester Output Power Typical Energy Harvester Voltages

> RF: 0.1uW/cm? > RF: 0.01mV

» Vibration: 1nW/cm? » Vibration: 0.1~0.4V
» Thermal: 10mW/cm? » Thermal: 0.02~1.0V
}

i.e.
Numerator

i.e.
Denominator
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WHAT IS
E"WASTE? What's in a typical mobile phone?
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loT electronics Recycling =i

IoT based Smart Waste
Management System

Ultrasonic

WiFi Modules
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loT batteries Recycling =z

BATTERIES WE RECYChRE
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Biodegradable electronics sz

Biodegradable
Electronics Could Save
Us From The
E-Wasteland
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Data processing and management
- )
lifecycle

DATA STORAGE BEST PRACTICES

When it comes to data

retention, how long
should data be stored?

§ ITUT-T FG-DPM : Data Processing and
management in loT and Smart Cities
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ICT standardisation

International

Teleccommunication
Union
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Home : ITU-T :

ITU Sectors | Newsroom Events | Publications Statistics About ITU

ITU-TSG 5 C(2019-09-16)

ITU-TSG 5
Environment, climate change and circular economy
Study Period 2017

Meeting from 2019-09-16 to 2019-09-20

Datatracker Groups Docume

ETEF held in Switzerland [Geneva]

Other Meetings: 2019-05-13 2018-09-11 2018-05-21 Z2018-03-05 Z017-11-13 2017-05-15
Liaison statement o

Green ICT Standards Landscape Questionnaire Related activities in the |ETF/|RTF

Statement = History

* I[ETF EMAN — energy management (SNMP)

State Posted * |IRTF DTNRG — delay tolerance

Submitted Date 2015-03-26 * |[ETF 6LOWPAN, ROLL, CORE — constraint
From Group ITU-T-3G-5 networks

From Contact Cristina Bueti

* Interconnecting Smart Objects with the

To Group IETF Internet (WS in Prague) — see also material
To Contacts The IETF Chair referenced at http://www.ietf.org/mail-

Cc The IESG archive/web/recipe/current/msg00041.html
Purpose For action .

Deadline 2015-03-31 Action Needed

Attachments Green ICT Standards Landscape Questionnaire



To Wrap up:

1/ Find the balance: IOT&AI Positive Vs Negative effects per F#sil
industry

2/ Build a standard Networking and Processing framework that
optimizes the processing and storage ressources but also

follows a sustainability method while supporting more data

and related Al algorithms.

3/ Policy making related to best practices in data storage and
datacentres management.

Negative

effects an

UL Lo

Positive

contribution The effect of the Internet of
Things on Sustainability

Contact: hakima.chaouchi@telecom-sudparis.eu
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