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XVIII Century

- "Sapere aude!

 Abbi iZ;coraggio di servirti

della tua propria intelligenza

- ¢ dunque il motto dell illuminismo."

Immanuel Kant 1784

Enlightenment

ENCYCLOPEDIE,

DICTIONNAIRE RAISONNE
DES S( IFI\( ES,

The Sky
1S the Limit

XX Century

Sustainability

THE LIMITS TO
.Hi '-'I"

The Earth
1S the Limit

Source: Adapted from Nicole DeWandre, RRI/SSH in ICT-related parts of WP14-15, InfoDay, 21 January 2014, Bruxelles

XXI Century

The Self
1S the Limit
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"Club di Roma, 1972"

N
THE LIMITS TO
LR ( Y|
=

‘\;; V& i !.“% .

William W. Behrens III, Jay W. Forrester,
Donella H. Meadows, Dennis L. Meadows,
Jorgen Randers, 1972
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Source: "The Limits to Growth", Donella H. Meadows, Dennis L. Meadows, Jgrgen Randers, William W. Behrens III, Universe Books, 1972



The Limits to Growth scenario (Club of Rome, 1972)

vs Historical Data

Source: G.Turner, "Is Global Collapse Imminent?", Research Paper n.4, August 2014, University of Melbourne
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Global Warming

December 2016 L-OTI(°C) Anomaly vs 1951-1980

-5.1-4.0-2.0-1.0-05-0.2 0.2 05 1.0 2.0 40 7.6

Source: NASA, January 2017 5/30



Planet Temperature
2016: +1.23 °C

Global Land and Ocean Temperature Anomalies, March

Anomaly [FC)

| | | | 1 | | | |
1880 1890 1900 1210 1920 19320 1940 1950 1960 1970 1980 19490 2000 2010

Source: NOAA, National Oceanic and Atmospheric Administration, www.ncdc.noaa.gov, 2016



An atlas of pollution: the world in carbon dioxide emissions

Latest data published by the US Energy Information Administration
provides a unique picture of economic growth - and decline.

China has sped ahead of the US, as shown by this map, which resizes
each country according to CO2 emissions. And, for the first time,
world emissions have gone down

e Eurasia
y 2,358m

: afp L1V 8 South Korea
Europe / / ST 528
4,310m ; =

7Canada Down 6.9%
541
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520

2US 57 i
5,425 ol U b b ke 1pand i

il ' b | : L
m on tonnes H &
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million tonnes
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minterrapied year ] 397 4
s¢ records began in i . 3

i t Only three years earlier, in 2008, China was in

secend place, and until recently had been very

close to US emis: Eut from 008 to 2005,

rapid growth has hed the conntry’s 9-10%

gt & inGOEP.
}_«:4 24 Turkey Since 2004 the com €02 emissions have

. 1 risen by 170.6%

o

North

- 13 Mexico
America 444
6,411m
Down 6.9%
3 India

i 1,602
Central & . *lﬁlfgi)ca
South America / Sl i
e { Wi 3.1% India overtaok Russia in 2004
1,275m [
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\ | \ 12 South Africa .

vV i © Asia&Oceania
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Up7.5%

wond
30,452m =
Detalled data

Tiimviar M 108
Full list of each country's C02 emissions and Down 0.1%
movement in the world emissions league tahle

Source: US Energy Inf.Admin., 2014



Global CO2 Emissions

1990 201¢ 2020 2030 2040 2050 2080 2090 2100

Year

Oceans — clean Mountains 2°C Pathway
and green (illustrative)

"... Dipinte in queste rive
son dell’'umana gente

le magnifiche sorti e progressive"

Giacomo Leopardi
La Ginestra, 1836

Source. www.shell.com/scenairos, 2013



29 cents

By Mitchel Benson

nd Pamela Kramer _

Homs Seadl Wiritens

Four-year-old Brian Puppo wants

he § nlni_

"But I don't think be can . . . Il would

be loo much of a bealth risk " said his
oibver, Susan, as she recalled the long

list of health problems (hal have

fected ber son since birth and forced

hirn Lo underge open-bearl surpery four

ea in his short life.

Sesan Puppo and ber hushand, Rick,

told Brian's slory over and over agan

Semiconductor workers

- Illness rate 3:1 more than other workers
- Women miscarriage rate 1,4:1 more than other workers

Manufacturing

1st warning: 1985

- SanJo

0s Paseos residents ‘convinced’
oxic leak caused birth defects

Wednesday aller county and stale
bealth officials released & study of the
Puppes’ neighborhood thal showed an
excess of miscarriages. congenital
heart abnormalities and lotal birth
defects in 1980 and 1981

The officials couldnt say delinitely
Hat a chermacal beak thal contaminated
the Soulk Sam Jose neighborhood's
waler s was responsibie for the
birth del ep::?md miscarriages.

But the Puppos don't care,

The couple is convinced |L was that

Continued on Page 7A

source: SVTC, Silicon Valley Toxics Coalition, October 2007

s¢ fHercury News

. =

——— — =

Thursday morning, January 17, 1985

Morning

Serving Northern California Since 1851 -~ Final
[

High birth defects rate in spill area

Highlights of studies

W About twice as many mescarriages in the Los
Paseos neighborhood in 1980-81 as in a nearby
condrol neighborhood that has had no known
waler contaminaton,

B Aboul thres lrmes 8z many birth delects in

Site near S.J.’s Fairchild plant
shows cluster effect, state says

By Sussn Yeouchum

child Camera nsiry Corp
wnd Miohel Bermon g A "

plasl in 1900 sne 1981

Los Paseos in 1980-81 & in the control Biall Weaten A reisted study

ther wrme agiive ey
meighitsorhood A Fudy reloased by the state that also was nhfund Wodnesday
8 More than twice &s many major Paosr y corlimmed that an wmsually  showed that Lhe rate of a specific form

hagt mumber of birth defects amd mas-
Carrispes oocurTed in & Sooth San Jome
meghborhood near & comlaminaled
drimlung -water well

The study, confucied by the stale
Deparument. of Health Serveces and Le
Santa Clars County Health Depari-
meenl. focused on in the Los
Paseo: new , mear the Fair-

datects among infants bom Bs & resudl of

pregnancies in 981 i the area sorved by

the Gireat Oaks Water Co. &5 in the rest af

Sanis Clara County.

& The studies do nol indicate the causes.
For the state heatth departmen! s Ll
summarses of the fndings, see Page 64

of birth defoct, conpenital heart malfor-
mation, was higher in the South San
Jose area served by Uwe Greal Ouabs
Water Co. than in the rest of Santa
Clara County.

The umusually high cluster of miscar-
riages and birth defects is only lhe sec-
ond Lhat stale alficials have ever con

Continwed on Mage fod

The high-tech revolution carries a high price for
health, the environment and sustainable economic
development.

High tech generate a host of toxic hazards during its
lifecycle from design and production, to consumption

and disposal.

Vast resources are required to manufacture these
products, including a wide array of highly toxic
materials.



Steve Jobs introduces the iPhone
9 January 2007, San Francisco
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2007-2017: 7.1 Billions Smart-Phones produced

2007 2008 2009 2010 20M 2012 2013 2014 2015 2016

Source: FROM SMART TO SENSELESS: The Global Impact of 10 Years of Smartphones, Greenpeace, 2017
Source: Gartner, IDC



Smartphone Supply Chain

RAW MATERIAL MINE . COMPONENT END OF LIFE

o

MANUFACTURER(S)

.

SMELTER ASSEMBLY CONSUMER INCINERATOR, LANDFILL OR DANGEROUS DISASSEMBLY
MANUFACTURER

2014 (US):
50% smartphones replacement = 12 Months

Source: FROM SMART TO SENSELESS: The Global Impact of 10 Years of Smartphones, Greenpeace, 2017 12/30



Periodic Table of Smart-Phones

1 2
H He
Hydrogen Helium
1.008 4.003
3 4 5 -] 7 8 9 10
Li Be B C N O F Ne
Lithiurm Barglium Baron Garbon Mitrogen Cieygen Flucirine ELT
6.541 8.012 10,811 12.011 14.007 15.008 18.908 20180
n 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
Sodium Magnesium Alumirum Sllcon Phosphones Sulfur Chicrine Argon
22.000 24.305 26.082 28.088 30.874 32068 35453 39.848
19 20 21 22 23 24 25 24 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Potassium Cailcium Scandiurm Titanium ‘anadum Ghromium Manganese Iran Cobalt Mickel Copper Zinc Galllum Giermanium Arsenic Selenium Bromine Krypicn
39.098 40.078 a4 %56 47867 80.5942 91.996 54938 95.845 98.933 58.683 B3.548 65.38 Ba.¥23 F2631 Fl B2 Fa.ar2 79,5904 B4. 735
37 s 40 41 42 43 44 45 L] a7 48 a9 50 51 52 53 54
Rb Sr Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Fusbidium Strardtium Zirconiam Miobisam Maolybdenum Technatium Rutheriam Rhadiumm Paladium Siver Cadmium Indum T Antirnany e lurium odine Xenan
85.458 BY.62 B1.224 828908 8585 B8E8.907 101.07 102906 105.42 107_B68 112411 114.518 11871 121760 127.8 126.904 131284
55 56 57-7 72 73 74 75 76 7 78 79 80 81 82 83 84 85 8é
Cs Ba Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
Ceslum Barium Hatrium Tantalum Tungaten Rherium Carmbem Iridiurm Platinum Giold Mercury halium Lead Blemuth Faolonium Astating Radion
132905 137328 178.49 1609438 183,84 186207 18023 192217 195085 196 967 200502 204 _383 207 .2 208980 [#0B8.882] 200987 222018
87 88 89-103 104 105 104 107 108 109 no m nz2 n3 na ns né nz na
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FlI Mc Lv Ts Og
Francium Radium Rutherfordum Crubniumm Seaborgium Sohrium l—aq ElUm MElIl arium Darmetadtium ?ﬁenlaeﬁr Copernicum miRonium Flermium Moscoium Livermonim lennasaing Chganaseon
223.020 226.025 [261) [262) [266] [264] [268) [268] [2&8) [272) [277) unknown [288) unknown [2aH) urikrcwn unknawn
57
Lanthanide
Serles La
Lemthanum Euraplurm
138.908 151.964
89 90 N 100 101 102
Actinkde
- Ac Th Pa Np Pu Am Cm Bk Cf Es Fm Md No Lr
Actiniurm horum Protactinium lr:n ] Meptunium Plutanium Armernicium Curium Eerkali Califormium Einetainium Fermium Mendelasium Mobelium Lenwrancium
Z2T 028 232038 231.036 235028 237048 244064 243061 247.070 247.070 251.080 [254) 257.085 258.1 258.101 [262)

KEY:

Select substances of concern Rare earth element

Conflict mineral Commonly used in advanced electronics

Source: FROM SMART TO SENSELESS: The Global Impact of 10 Years of Smartphones, Greenpeace, 2017



Smartphone Materials Footprint Since 2007

Material

Aluminium Al

Copper Cu
Plastics -
Caobalt Co
Tungsten W
Silver Ag
Gold Au
Neodymium  Nd
Indium * In
Palladium Pd
Gallium Ga

Common Use Content per smartphone (g)

Case 22.18
Wiring 15.12
Case 9.53
Battery 5.38
Vibration 0.44
Solder, PCB 0.31
PCB 0.03
Speaker Magnet 0.05
Display 0.01
PCB 0.01
LED-backlights 0.0004

Only 16% recycled

Content in all smartphones
made since 2007 (t)

157,478
107,352
67,663
38,198
3,124
2,201
213
355

71

[h

3

* Indium = 14 years of supply remaining based on current rates of extraction levels

Source: FROM SMART TO SENSELESS: The Global Impact of 10 Years of Smartphones, Greenpeace, 2017



Manufacturing
Material Intensity (the 1,7 Kg chip)

1.7 Kg of
- fossil fuel

- chemicals 1700g :

—

2g =850:1

1 DRAM (2g) = 850:1

to produce

1 uPC = 3440:1

No other product has such Material Intensity (CAR = 2:1!)

e Chip factories
- 127 new fabs in planning & construction around the world
- 1 factory - 200mm fab (1-3 B$)
- 1 factory - 300mm fab (2x cost)
- 200mm to 300mm the largest transition in industrial history

Source: SVTC, Silicon Valley Toxics Coalition, October 2007 15/30



Dual Core

C hall e n g in g transistor count Ttaniam 2
Moore's Law —y

2000

Computer chips made use of 11 major elements in the 1980s

but now use about 60 (two-thirds of the Periodic Table)

16 /30

Source: "The Consumption Conundrum: Driving the Destruction Abroad", Oswald J. Schmitz, Thomas E. Graedel, April 2010, Yale University



Coltan

COLTAN

Niobium (Columbium) —— COLumbite

Tantalum — TANtalite

. ALBERTO
VAZQUEZ-FIGUEROA

Cﬁ LTﬁ N

B dincan siicihde sanp ¢ |n:@ v &0 Himr-<n

Source: Alberto Vazquez-Figueroa, "Coltan", Ediciones B, 2010)
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Rare Earth Elements
Critical Resources for ICT

lobal Production of
Rare Earth Oxides,
1950 - 2000

kt

Production,

LA otrer |

1960 1970 1960

Chinese
.
erda

Monazite-placer Mountain Pass era

Source: "Rare Earth Elements - Critical Resources for High Technology", U.S. Geological Survey Fact Sheet 087-02
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Smartphone Energy Footprint since 2007

250
200
150
Manufacturing
100
19% Use -
6% Distribution
50 2% End of Life
N @
2007 2008 2009 2010 201 2012 2013 2014 2015 2016

Consumi Elettrici Italia 2016: 310,2 TWh (Fonte: Terna)

Source: FROM SMART TO SENSELESS: The Global Impact of 10 Years of Smartphones, Greenpeace, 2017



NSA Data Center, UTAH

Source: Business Insider, 2014



How Clean Is Your Cloud?

Computers, Smart Phones, Tablets Data Centre Power Supplier

Source: How Clean Is Your Cloud?, Greenpeace, 2012 21/30



Telecom Network Power Share







CLEAN ICT?

Agbogbloshie (Accra), Ghana, Africa

24 /30

Source: Agbogbloshie: the world's largest e-waste dump, The Guardian, 2013



e-Waste: where do they go?

¢ US consumers replace roughly 133,000 PC/day !

¢ Only 20% recycled

¢ Wall Street Journal: "the world's fastest growing and potentially
most dangerous waste problem": plastic, lead, cadmium,
chromium, mercury

RUSSIA
. UKRAINE
LIMITED STATES EUROPEAN UNION SOUTH KOREA
. PARKISTAN BN AT
o EGYPTD “iing INDIA — ()CHINA
MEXICO HAIT] O
NIGERIA g THAILAND © 1071 uam
PHILIPPINES
VENEZUELA o MALATSIA LS siINGAPORE
INDDNESIA
o TANZ ANIA
BRAZFIL
CHILE
& KNOWN SOURCE AUSTRALIA
) KNOWN DESTINATION ARGENTINA
~| SUSPECTED DESTINATION )

There is currently no system for tfracking legal or illegal (under international law) shipments of electronic waste, and
therefore, there is no quantitative data on volsmes or even all of the true destinations. Some electronic waste is shipped
as ~working equipment” only to end-up as waste upon arrival. This map indicates information collected through investi-

pations by organizations such as the Basel Action Network, Silicon Valley Toxics Coalition, Toxics Link India, SCOPE (in
Pakistan), Greenpeace and others.

The health burden of e-waste falls on the world’s poorest workers,

who labor long hours without basic protections from toxic exposure

Source: Silicon Valley Toxics Coalition, 2007,
Wall Street Journal, September 23, 2004
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RECYCLING CIRCULAR
ECONOMY ECONOMY

LINEAR ECONOMY

Source: World Economic Forum report: Intelligent Assets, Unlocking the Circular Economy Potential, 2016



Circular Economy

C. Returning
Circular A byproducts

supplies \

1
B. Waste

as a resource Manufacturing Logistics

Sales and
Procurement : marketing

Product
i : Jaci
. Circular Supplies design

B. Repair/

: ; Upgrade
C. Remanufacture -

. Resource Recovery

Product
A. Re-[upcycle use

. Product Life Extension \
Reverse

' logistics
. Sharing Platforms: ogistics

End of life
disposal

Product as a Service Waste
leakage
(eliminate)

Source: Circular Advantage, Accenture, 2014



By 2030 ICT can reduce

Global CO2 Emissions: +1,25 -12,1 = -10,85 GrtCO2

; GtCO,
[JEnd-users Devices 5

Voice & Data Networks
m Data Centers 1 0,59

-3,6

B Manufacturing

0,3

o038 |
C 0
1

2

3

4

5

6

7

8

9

5 M Buildings
[ Agriculture
® Transportation
-10,85 GtCO, = 0
B Power
-19,7% of Global GHG in 2050 *
(55GtCO,) 1

-13
Source: Global eSustainability Initiative, 2015 '




"Soesterberg principle”

Electronic sustainability committment:

"Each new generation

of technical improvements

in electronic products (Moore’s law)

should include parallel and proportional improvements
(@Moore’s law) in environmental, health and safety,

as well as social justice attributes”

Trans-Atlantic Network for Clean Production Meeting,
Soesterberg, The Netherlands, May 1999
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The challenge for the next 10 Years GREEHTEACE

CLOSED-LOOQOP SLOW REPLACEMENT
Recycled Materials Repairable and Upgradable

CLEANING THE LOOP RENEWABLE ENERGY
Eliminate Hazardous Chemicals 100% RE Manufacturing

Source: FROM SMART TO SENSELESS: The Global Impact of 10 Years of Smartphones, Greenpeace,
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