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Figure Notes

GREENHOUSE GAS EMISSIONS FOR SMARTPHONES: Based on
Apple’s iPhone 8 lifecycle analysis.

RESOURCE INTENSITY FOR SMARTPHONES: To obtain the 100 or
so grams of minerals found in a single iPhone, miners must dig, dynamite,
chip and process their way through about 75 pounds of rock, from That One
Device, Brian Merchant.

ANNUAL E-WASTE GENERATION: Based on 2017 projection from StEP
Initiative of 65 million tons e-waste by 2017. Using an average density of .113g/
cm3 and the square area of San Francisco and Hong Kong Island, respectively.

CONSUMER ELECTRONICS SALES SINCE 2010: based on IDC trackers.

SMARTPHONE MANUFACTURING ENERGY FOOTPRINT:
Smartphone Manufacturing Energy Footprint: based on IDC sales figures
since 2010 and reported product level carbon data from Apple’s iPhones
(iPhone 3g - iPhone 8+), with maximum memory configuration for 2007-2017.
Co2e data as converted to kwh by applying standard global carbon intensity
for electricity generation of 528gCo2E/kwh. Japan 2014 energy consumption
data from CIA World Fact Book.

ENERGY MIX FOR ASIAN COUNTRIES: Based on data from China
Energy Portal 2017, Japanese Ministry of Economy, Trade and Industry 2015,
GIZ energy for Vietnam, Greenpeace East Asia for Taiwan and South Korea.

PROGRESS ON ELIMINATION OF BFRS AND PVC: Based on data
reported by companies. Apple, Google, Acer, ASUS 1/ASUS 2, Dell, Fairphone,
HP, Huawei (p. 61), Lenovo, LG (p. 55), Microsoft, Samsung, Sony.

Footnotes

1 Worldwide Quarterly Mobile Tracker, IDC, August 2017.

2 E-waste World Map Reveals National Volumes, International Flows, StEP
Initiative, December 2013.

3 The Global E-waste Monitor, United Nations University, 2014.

4 Waste Crime - Waste Risks, United Nations Environment Programme,
September 2015.

5 Resource Efficiency in the ICT Sector, Oeko-Institut e.V., 2016.

6 The One Device: The Secret History of the iPhone, Brian Merchant, 2017.

7 Resource Efficiency in the ICT Sector, Oeko-Institut e.V., 2016.

8  Thisis What We Die For: Human Rights Abuses in the Democratic
Republic of Congo Power the Global Trade in Congo, Amnesty
International, 2016.

9  Progress and Challenges on Conflict Minerals, Enough Project, 2017.

10 E-waste World Map Reveals National Volumes, International Flows, StEP
Initiative, December 2013.

11 The Global E-waste Monitor, United Nations University, 2014.

12 Smartphone Ownership and Internet Usage Continues to Climb in
Emerging Economies, Pew Research, February 2016.

13 Mobility Report, Ericsson, June 2015.

14 Resource Efficiency in the ICT Sector, Oeko-Institut e.V., 2016.

15 Electronic Industry Citizenship Coalition Standards & Accountability,
EICC website.

16  Report on Recyclability, Fairphone, February 2017.

17  Emerging Trends in Electricity Consumption for Consumer ICT, Peter

Corcoran and Andres Andrae, July 2013.

JU—VE—X | RBEICBEUVVWEFEREEACN | 20


http://www.greenpeace.org/usa/wp-content/uploads/2017/10/GGE17_ReportCards.pdf
http://www.greenpeace.org/usa/wp-content/uploads/2017/10/GGE17_ReportCards.pdf
http://www.latimes.com/opinion/op-ed/la-oe-merchant-iphone-supplychain-20170723-story.html
http://www.latimes.com/opinion/op-ed/la-oe-merchant-iphone-supplychain-20170723-story.html
http://www.latimes.com/opinion/op-ed/la-oe-merchant-iphone-supplychain-20170723-story.html
http://www.latimes.com/opinion/op-ed/la-oe-merchant-iphone-supplychain-20170723-story.html
http://www.latimes.com/opinion/op-ed/la-oe-merchant-iphone-supplychain-20170723-story.html
http://www.step-initiative.org/news/world-e-waste-map-reveals-national-volumes-international-flows.html
http://www.step-initiative.org/news/world-e-waste-map-reveals-national-volumes-international-flows.html
http://www.epa.vic.gov.au/business-and-industry/lower-your-impact/~/media/Files/bus/EREP/docs/wastematerials-densities-data.pdf
http://www.epa.vic.gov.au/business-and-industry/lower-your-impact/~/media/Files/bus/EREP/docs/wastematerials-densities-data.pdf
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2233rank.html
https://chinaenergyportal.org/en/2016-detailed-electricity-statistics/
https://chinaenergyportal.org/en/2016-detailed-electricity-statistics/
http://gizenergy.org.vn/media/app/media/legal%20documents/GIZ_PDP%207%20rev_Mar%202016_Highlights_IS.pdf
https://images.apple.com/supplier-responsibility/pdf/Apple-Regulated-Substance-Specification.pdf
https://static.googleusercontent.com/media/environment.google/en//pdf/restricted-substances-specification.pdf
https://www.acer-group.com/ag/en/TW/content/our-products-environment
https://csr.asus.com/english/article.aspx?id=35
https://csr.asus.com/english/file/S-AT2-001(E).pdf
http://www.dell.com/learn/us/en/uscorp1/corporate~environment~en/documents~chemical-use-policy.pdf?c=us&l=en&s=corp
https://support.fairphone.com/hc/en-us/articles/215392683
http://www8.hp.com/us/en/hp-information/environment/design-for-environment.html
http://www-file.huawei.com/-/media/CORPORATE/PDF/Sustainability/2016-Huawei-sustainability-report-en-v2.pdf?la=en
https://www3.lenovo.com/us/en/social_responsibility/materials/
http://www.lg.com/global/pdf/Sustainability-Report/2016-2017%20Sustainability-Report.pdf
https://www.microsoft.com/en-us/download/details.aspx?id=11691
http://www.samsung.com/us/aboutsamsung/sustainability/environment/chemicalmanagement/download/Phase_out_2013.pdf
https://www.sony.net/SonyInfo/csr_report/environment/data/p_replace.html
https://www.idc.com/getdoc.jsp?containerId=prUS42935817
http://www.step-initiative.org/news/world-e-waste-map-reveals-national-volumes-international-flows.html
https://i.unu.edu/media/unu.edu/news/52624/UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf
http://www.unep.org/ourplanet/september-2015/unep-publications/waste-crime-waste-risks-gaps-meeting-global-waste-challenge-rapid
https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/20161109_oeko_resource_efficency_final_full-report.pdf
http://www.latimes.com/opinion/op-ed/la-oe-merchant-iphone-supplychain-20170723-story.html
https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/20161109_oeko_resource_efficency_final_full-report.pdf
https://www.amnesty.org/en/documents/afr62/3183/2016/en/
https://www.amnesty.org/en/documents/afr62/3183/2016/en/
https://enoughproject.org/special-topics/progress-and-challenges-conflict-minerals-facts-dodd-frank-1502#MineralsConflict
http://www.step-initiative.org/news/world-e-waste-map-reveals-national-volumes-international-flows.html
http://www.pewglobal.org/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-in-emerging-economies/
http://www.pewglobal.org/2016/02/22/smartphone-ownership-and-internet-usage-continues-to-climb-in-emerging-economies/
https://unu.edu/news/news/ewaste-2014-unu-report.html
https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/20161109_oeko_resource_efficency_final_full-report.pdf
http://www.responsiblebusiness.org/standards/accountability/
https://www.fairphone.com/en/2017/02/27/recyclable-fairphone-2/
https://www.researchgate.net/publication/255923829_Emerging_Trends_in_Electricity_Consumption_for_Consumer_ICT

18
19
20
21

22

23
24
25
26
27
28

29
30

31

32
33
34
35

36

37

38

39
40

Resource Efficiency in the ICT Sector, Oeko-Institut e.V., 2016.

See figure note for Smartphone Manufacturing Energy Footprint below.

Clicking Clean report, Greenpeace, January 2017.

Apple provides similar details, but only for those suppliers who have
made commitments to be renewable powered

GHG emissions for the four companies who fail to report any data

on emissions (Amazon, Oppo, Vivo, and Xiaomi) were based on
representative life cycle analyses of their primary product (Smartphone:
Oppo, Vivo, Xiaomi; Tablet:Amazon) multiplied by reported unit sales for
2016. Emissions data from CIA World Fact Book.

Samsung 2017 Sustainability Report, p. 39.

Samsung 2017 Sustainability Report, p. 39

The World Energy Factbook

Amazon Tablet Shipments Grew by 99.4% in 2016, ZDNet, February 2017.

Amazon.com Proxy Statement with Shareholder Resolutions, May 2016.

Silicon Valley comes out strong against Trump’s decision to abandon
Paris agreement, Verge, June 2017.
We Are Still In Declaration, June 2017.

Apple, Google, Microsoft, and Amazon back EPA in challenge of clean
energy rules, Verge, April 2016.

Proposal for Promoting Renewables in the Corporate Sector in Japan,
Renewable Energy Institute, April 2017.

iFixit Laptop, Tablet, and Smartphone repairability trackers.

Microsoft Surface Laptop Teardown, iFixit, June 2017.

First Phone with Upgradeable Camera, Fairphone, Sept 2017.

Upgradable tablets may not be easy, but HP proves they’re not extinct,
iFixit, August 2017.

No phone has ever performed worse than the Galaxy S8 in
SquareTrade’s drop test, BGR.com/SquareTrade, April 2017.

The Electronics Recycling Landscape Report, The Sustainability
Consortium, May 2016.

Samsung’s Galaxy Note Fan Edition is a refurbished Galaxy Note 7 with
Bixby, the Verge, July 2017

How Repairable is Your Mobile Device?, Greenpeace, June 2017

Apple Is Lobbying Against Your Right to Repair iPhones, New York State
Records Confirms, Verge, May 2017

41

2
43
44

45

47
48

49

50
51
52
53
54
55
56

57
58
59

60

61

62

Electronics Standards Are In Need of Repair, Mark Schaffer/Repair.org,
August 2017.

HP 2016 Sustainability Report, HP, pg 9, 12.

The “Scam” Recycling Continues, Basel Action Network, September 2017.

Disclosing the Use of Conflict Minerals, U.S. Securities & Exchange
Commision, March 2017.

Conflict Mineral Regulation Explained, European Commision, June 2017

Chinese Due Diligence Guidelines for Responsible Mineral Supply
Chains, OECD, December 2015.

Resource Efficiency in the ICT Sector, Oeko-Institut e.V., 2016.

How we got Fairtrade certified gold in the Fairphone 2 supply chain,
Fairphone, January 2016.

10 Fundamental Rules & General Guidelines for Design for Recycling &
Resource Efficiency, Dr. ir. Antoinette van Schaik, Prof. Markus A. Reuter,
(D.Eng., PhD, Dr.habil.), May 2014

Report on Recyclability, Fairphone, February 2017.
Apple’s Environment Page, Resources Section, Apple, April 2017.

Zooming in on 10 materials and their supply chains, May 2017.

Closed-Loop Recycled Content, Dell.

Apple’s Environment Page, Resources Section, Apple, April 2017.

GreenGadgets: Designing the Future, Greenpeace, September 2014.

Milestones on the Road to Greener Electronics, Greenpeace, 2011, pg

2. Companies that made phase-out commitments as of October 2010:
Sony Ericsson, Nokia, Apple, Philips, Sharp, Lenovo, Panosonic, Dell, HP,
Samsung, Sony, Acer, Motorola, LG, Microsoft, Toshiba.

GreenGadgets: Designing the Future, Greenpeace, September 2014.

Huawei 2016 Sustainability Report, page 59

How China is Screwing Over its Poisoned Factory Workers, Wired,
April 2015.

2 words keep sick Samsung workers from data: trade secrets,
Youkyung Lee, AP, August 10, 2016.

The Blind: A report on methanol poisoning cases in supply chains for
Samsung and LG Electronics in Korea, Solidarity for Workers Health,
May 2017.

TCO Certified Accepted Substances List, TCO Certified, April 2017.

TU—vE—2 | BEICELVWEFREMEA IR | 21


https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/20161109_oeko_resource_efficency_final_full-report.pdf
http://www.greenpeace.org/usa/global-warming/click-clean/
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2254rank.html#be
http://www.samsung.com/us/aboutsamsung/sustainability/sustainabilityreports/download/2017/Samsung_Electronics_Sustainability_Report_2017.pdf
http://www.samsung.com/us/aboutsamsung/sustainability/sustainabilityreports/download/2017/Samsung_Electronics_Sustainability_Report_2017.pdf
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2233rank.html
http://www.zdnet.com/article/amazon-tablet-shipments-grew-by-99-4-percent-in-2016/
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9NjI4NTgzfENoaWxkSUQ9MzI5NTMyfFR5cGU9MQ==&t=1
https://www.theverge.com/2017/6/1/15726980/silicon-valley-google-microsoft-trump-paris-climate-deal
https://www.theverge.com/2017/6/1/15726980/silicon-valley-google-microsoft-trump-paris-climate-deal
https://www.wearestillin.com/we-are-still-declaration
https://www.theverge.com/2016/4/1/11350482/epa-rules-backed-by-apple-google-microsoft-amazon-court-filing
https://www.theverge.com/2016/4/1/11350482/epa-rules-backed-by-apple-google-microsoft-amazon-court-filing
http://renewable-ei.org/en/images/pdf/20170422/REI_ProposalforPromotingRenewables_EN_170422_final.pdf
https://www.ifixit.com/laptop-repairability
https://www.ifixit.com/tablet-repairability
https://www.ifixit.com/smartphone-repairability
https://www.ifixit.com/Teardown/Microsoft+Surface+Laptop+Teardown/92915
https://www.fairphone.com/en/upgrade-fairphone2-camera/
https://ifixit.org/blog/9309/hp-elite-x2-1012-g2/
http://bgr.com/2017/04/24/galaxy-s8-drop-test-video-squaretrade/
http://bgr.com/2017/04/24/galaxy-s8-drop-test-video-squaretrade/
https://www.sustainabilityconsortium.org/downloads/tsc-electronics-recycling-landscape-report/
https://www.theverge.com/circuitbreaker/2017/7/3/15913250/samsungs-galaxy-note-fan-edition-features-specs
https://www.theverge.com/circuitbreaker/2017/7/3/15913250/samsungs-galaxy-note-fan-edition-features-specs
http://www.greenpeace.org/eastasia/publications/reports/toxics/2017/How-Repairable-is-Your-Mobile-Device/
https://motherboard.vice.com/en_us/article/nz85y7/apple-is-lobbying-against-your-right-to-repair-iphones-new-york-state-records-confirm
https://motherboard.vice.com/en_us/article/nz85y7/apple-is-lobbying-against-your-right-to-repair-iphones-new-york-state-records-confirm
http://repair.org/standards
http://www8.hp.com/h20195/v2/GetPDF.aspx/c05507473.pdf
http://wiki.ban.org/images/b/b0/The_Scam_Recycling_Continues_2017_Phase_2.pdf
https://www.sec.gov/opa/Article/2012-2012-163htm---related-materials.html
http://ec.europa.eu/trade/policy/in-focus/conflict-minerals-regulation/regulation-explained/
https://mneguidelines.oecd.org/chinese-due-diligence-guidelines-for-responsible-mineral-supply-chains.htm
https://mneguidelines.oecd.org/chinese-due-diligence-guidelines-for-responsible-mineral-supply-chains.htm
https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/20161109_oeko_resource_efficency_final_full-report.pdf
https://www.fairphone.com/en/2016/01/27/how-we-got-fairtrade-certified-gold-in-the-fairphone-2-supply-chain/
https://www.fairphone.com/en/2017/02/27/recyclable-fairphone-2/
https://www.apple.com/environment/resources/
https://www.fairphone.com/en/2017/05/04/zooming-in-10-materials-and-their-supply-chains/
http://www.dell.com/learn/us/en/uscorp1/corp-comm/closed-loop-recycled-content
https://www.apple.com/environment/resources/
http://www.greenpeace.org/international/Global/international/publications/toxics/2014/Green%20Gadgets.pdf
http://www.greenpeace.org/international/Global/international/publications/toxics/2011/Achievements%203-%20Industry%20then%20and%20now.pdf
http://www.greenpeace.org/international/Global/international/publications/toxics/2014/Green%20Gadgets.pdf
http://www.huawei.com/us/sustainability/sustainability-report
https://www.wired.com/2015/04/inside-chinese-factories/
https://apnews.com/0fa26d4e3%20a5140239553274fddd9b983/2-%20words-keep-sick-samsung-workersdata-trade-secrets
http://laborhealth.or.kr/resource/43375
http://laborhealth.or.kr/resource/43375
http://tcocertified.com/files/tcasl/TCO_Certified_Accepted_Substance_List.pdf

&~ Reports

2 GReenPeace |




