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ABSTRACT: This study analyzes the impact of obsolete telecommunication devices in particular, cellular phones on both industry and in economy. A background study will be
conducted to depict the growing significance of the accumulating waste and potential material resources. Following this, the product structure of various cellular phones will be
compared for their bill-of-materials and materials. The study will then propose an efficient end-of-life solution methodology that would provide economic and environmental gain.
Related literature review and the gaps in the end-of-life processing solutions will also be included in the study. Solution for design-for-environment including other lessons learned
from the research will be provided as a guideline for further progress. This study provides crucial information about calculating in-stock metals, aids in recycling decisions, aids in
prioritizing disassembly, bill -of-materials of a cell phone for disassembly sequence, legislation in the Unites Estates, and how changing design will affect the industry.
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Figure 9 shows the weight of the materials that are usually recovered and recycled from cell phones.
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players to invest on the cell phone recycling monetary revenue are recovered
business; consequently an important impact on the [ ]

environment could be generated by removing cell
phones and their material content out of the waste
stream.

Recycling brings great environmental benefits and in the last years it has caught the attention of some players

who see a potential business. However, recycling process face a problem in its very first stage: collecting.
Figure 10 shows the usual final destination for cell phones.
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Figure 10. Destination of cell phones in New York. (Nokia)

Basically there are two different approaches: some
states are establishing seller take-back fee of cell
phones whereas some states are requesting that tioa 2geN
manufacturers be in charge for the expenses and the friend/family
logistics of the procedure. member
In general 65% of the states in the United States is
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legislation. Figure 5 shows the actual condition of
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millions, just 17.4 millions of cell phones were collected for
recycling.. There is a vast amount of tons of cell phone
waste that is not collected every year. Figure 12 represents
how the percentage of cell phone tonnage collected has
increased from 5.6% in 2000 to 11.5% in 2010; still it is not
significant to generate a considerable impact.

First generation of cell phones (1G) exploded in the
early 80s, when a revolutionary product was able to
handle phone calls in either one area or hand them
off to other areas. Second generation (2G) was
generated in the early 1990s, cell phones were much
smaller due to advances in battery and computer
chips technology. At the beginning of the last decade
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Figure 11. Cell phones ready for EOL management and Figure 12. Percentage of cell phones collected relative to
collected for recycling. (EPA) tonnage ready for EOL management. (EPA)
To calculate the potential value of the cell phones ready for EOL management and collected for recycling, it is

retina scan, solar panel, even ultrasonic technology.
Figure 1 shows the evolution of cell phones within
the years regarding technology, convenience and
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also esthetic. N state asred mannfactarer sducation I necessary to compute the tonnage values with markets prices, provided in the following table.
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compatibility does not match with the new supplier, or 250 .
250 = Subscribers they do not work anymore. Usually the life cycle of _ 200 Figure 13. Last year the gold that could be
= Units Sold - : n £ recovered from cell phones that were ready for
200 cell phones is as shown in the Figure 6. £ 150 EOL t in the United Stat
@ 100 management in the Unite ates was
5 150 MANUFACTURING. . ——Au $247.7 millions, without accounting for the
H o recovery cost, but still a pretty attractive number.
100
2001 2003 2005 2006 2007 2010 o g
0 Figure 14. In spite of their minimum amount of material in 60 P4
0 each unit, the high price make them be very valuable; last =Pt
23238858385 38388583 year, the potential value were: $62.5 million for silver, $34.3 ——Cu
$3383383383883888888¢8 - - o "
————————— NI NININQ million for palladium, and $40.5 million for platinum. On the —Co
Figure 2. Subscribers and units sold in U.S. o?her he_md low price constituents are valuab_le due to their ——Ni
’A and U.S. Census Bureau) high weight percentage; last year, the potential value were:
Cell phone designs vary from model to model; RECYCLNG $14,7 million for copper, $45.1 million for cobalt, and $42.3
however the basic components remain almost the million for nickel. All this numbers do not take in 10
same. Figure 3 illustrates the bill of materials (BOM) consideration the recovery cost. 0

of the unit Nokia 1100 which is the world’s best selling

50 2001 2008 2005 2006 2007 2010
cell phone of all times with 250 million handset sold —_—n

by 2005. _— Figure 6. Cell phone life cycle. (U.S. Geological Survey) 40— —asn Fi . " .

1 igure 15. Last year, their potential value in cell

e EPA calculates that 20% of cell phones are ready for Mg hones T for EOL Management was: $1

their end-of-life management when they are two —==cd pmiﬁioisio?a:lﬁm?num? $2; ggeﬁme £1 53;'20$ fi)sr

years old; 70% of cell phones are ready when they magnesium, and $190222 for cadmium. This
¥ v are five years old and the remaining 10% are store up . :
Battery Cover C-Cover D-Cover until they are sent for their end-of-life management - numbers do not account the recovery cost .

when they are ten years old. 0.0 ®

2001 2003 2005 2006 2007 2010
Figure 16 illustrates the potential value that could be recovered from cell phones in the last decade. Just last year
the value of the material collected for recycling was $56,3 million, yet small if compare with $489.8 million that was
ready for EOL management, it represents only 11.5%. In this matter it could be added that usually the recovery rate
Cell phones have dropped from 1587 grams to 90 s calculated to be 99% for copper, 98% for gold, and 90% for silver, palladium and platinum(Neira & Favret, 2006).
grams the last two decades as it is presented in 500 [
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Figure 3. Bill of Materials Nokia 1100. (Nokia) :;g § :;g 8,: @ 8,: 8,: @ § § § § § é Even when the cell phones tend to be smaller year by year, it is compensated by the growing number of units sold.

The potential value of materials that could be recovered was almost $490 million last year, without accounting the
recovery cost, but still a big and attractive number to generate expectations and incentives.

There could be significant benefits apart from the economical. A new source of raw material would be developed, and
it would battle the decreasing access to these materials from domestic mines. In addition, the environmental impact
would be significant since recycling includes taking care of different materials which are hazardous for human being
and the environment in general. They could develop effective programs that collect used cell phones to keep them out
of the waste stream. Concurrently they could create incentives for eco-friendly cell phones design to facilitate reuse
and recycling and reduce or even eliminate hazardous substances from the product.

The cell phone telecommunication industry is a
business which obtained a revenue of $184.4 Billion
in 2009. The global handset market share by the end
of last year is illustrated in Figure 4.

Figure 7. Average weight of cell phones. (EPA)
Even though cell phones may content 500-1000
components depending on their complexity, most of
them are made from similar materials; Figure 8
represents 1heFlmisr:al composition of a cell phone.
3%
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