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Abstract

This paper takes account of international policies that relate to potential supply and demand
distortions of gechemically scarce metals, using indium and tellurium, which are found in
thin film photovoltaics, as examples. The findings of a search among major global institutions
for such policies, including initiatives and other actions that may lead to policy, st pe-

sented and discussed with regard to how supply risks of the selected metals may be affected
by policy, as well as in terms of intergenerational equity. This exploratory study concludes that
there is a lack of international policy aimed at affegtchange relating to the supply arel d

mand patterns of these metals. Recommendations to change this unsatisfactory situation are
offered that highlight the importance of international resource data, the need for academic
foundation and relevance to resoeiefficiency in general.
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1. Introduction

Despite the early warnings, for example
through the Club of Rome in 1972, on the
limits of growth resulting from increasing
depletion of natural resources to satisfy
economic develament, resource scarcity
has only recently become prominent again
on the national political and hence legisl
tive agenda.This is particularly true for
geochemically scarce metals, which play a
crucial role for eneging technologies that
are expected to contribute to a transition
towards a more sustainable péssgsil -
ciety, such as high performance permanent
magnets, solid xide fuel cells, high
temperature supernductors or thirfilm
photovoltaics.

Geochemiclly scarce metals are metals
that occur at average concentrations below
0.01% in the earth srust and include e}
ments such as gallium, indium, platinum
group metalsife. iridium, osmium, pak-
dium, platinum, rhodium and ruthenium),
rare earths (includome.g. cerium, dyspo-
sium, lanthanum, neodymiurar prase-
dymium), tantalum or telluriun{Skinner,
1979; Wager et al., 2010Jhe demand for
such geochemically scarce metals is e
pected to significantly increase in thento
ing years and decades (see éAmgerer et
al., 2009; (Schiler et al., 2031 (US DOE,
2010)).

In view of evaluating potential future gu
ply risks, several studies have recently a
dressed the criticality of geochemically
scarce metals (seee.g. (European
Commission, 2010 (National Research
Council, 2008; (U.S. DOE, 201). De-
pending on the scope, it appears that
amongst othergallium, indium, platinum
group metals, rare earth elem® and teli-

rium will be critical or nearcritical in the
short andmedium termAccording to a e-
port from the European Commission
(2010) (European Commission, 20)Qhe
comparatively high supply risks for these
elements are mainly a consequence ef th
concentration of production within few
countries, in many cases associated with
low substitutabilitystandardsand low e-
cycling rates.

This paper explores the international policy
framework surrounding the supply and
demand of gechemically scarce metals,
seeking to discover where internatibna
policies have advanced to this end. Eaph
sis is hereby given to geochemically scarce
met al s used I n Ot hi
(PV) power systems, a clean energyhtec
nology whose demand is expected o i
crease in the coming years. Regarding the
geochemicdy scarce metals used in this
technology, the focus will be laid on ind
um and tdurium.

The paper consists efx chaptersFollow-

ing the general introduction i€hapter 1
Chapter 2 addresses the concept ofrinte
generational equity, which is considered
important in a discussion of potential-f
ture access to critical resourceShapter 3
provides a brief overview of the thin film
PV industry and outlines issues related to
the supply of indum and tellurium, with a
focus on the interdependencies with the

! A raw material is labeled critical whehne
risks of a supply shortage anis impacts
on the economyare higher comparetb
most of the other raw materigl&uropean
Commission. Critice Raw Materials for
the EU. Report of the Adoc Working
Group on defining critical raw materials.
2010)

Solving the E-Waste Problem (StEP) Initiative Green Paper 8
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production of other (base) metals. Chapter
4 explores international policies aimed at
changing potential distortions in the future
supply and demand of the example scarce
metals concluding with a brief summary
Chapter 5 discusses the findings of the i
ternational policy searchndoffers a list of
recommendations and suggests three key
areas of focus for a framework for intarn
tional policy relating to geochemically
scarce metals. Owoncluding remarksire
presented in Chaptér

2. Intergenerational equity

The concept of intergenerational equity is
crucial to an exploration of the need - a
dress ptential future supply and demand
distortions of geochemitlg scarcemetas.

In the context of sustainable development
and the natural environment, intergemer
tit onal equity I S
temporal distribution of the endowment
with natural assets or of the rights to their
exploitationo ( OECD,
words, the type of world that future geaer
tions inherit will be a reflection of dec
sions madein the present with regard to
their access to naturasources.

Global resource use is affected by factors
other than the limited nature of a pauntar
resource raisng questionsabout the de-
gree to which intergenerational equity is
considered a critad factor in esource use.

The question of the range and flexibility of

options that future generations may have in
terms of nafral resources is not a new one.
The tiditional view in economics was that

societal demand was essentially dete

mined by indiv d u a | oOwant s o
rise of t he
equity between generations shifted this
demand to an
(Schachter, 1977).

Ol i mit t
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Using the World Bank key statistical dat
basewe selectedeveral statisticahdica-
tors that directly or indirectly affecter
source use on a global scale

1 world population

i total world exports of goods andrse
vices as a percentage of gross domestic
product (GDP)

GWP (i
GDP)

1 life expectancy at birth (global ave
age).

Although not an exhaustive quantitative
measurement,these indicatorshighlight
trends that directly affect global resource
use. Figure 1 indicates an upward trend
across the four global indicators selected.
From one perspective these trends eepr
sent a veritable success in terms of the
WTOO0Gs <core princiapl e

ot her words,

r-fi f ation, patickilarly tHe Bharpt gho®th inf GWP e

from around $1.3 trillion in 1960 to $48
trillion in 2006. Growth in the export of
goods @it Eervices ak A percerita@ecof GDP
is also repesentative of the increasing-i
ternationalized nature of trad®dvances in

a variety of fields including nutrition,
healthcare and medical scienecean that

life expectancy at birth has risen from 50 in
1960 to almost 70 years of age in 2006.

However, world population and GDRre
also significant factorswith an impacton
t he woturhl dedosircesfon example
in terms of:

(i) The number of people on the planet
and the kind of policies they create
with respect tonatural resource use
and technological delopment

N t h
SRR bl o iy

rvice

objectiveS¥h "ﬁiﬁgrgc?legf rategigls uged 8 g 6

product
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m Total Population (billion) = Exports of goods and services (% of GDP) = GWP (trillion US$) = Life expectancy at birth, total (yvears)
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Figure 1: Key global statistics that affect natural resource use

*The chart is not intendeftbr comparison between categories but to highlight upward trends in eacidiadly.

Gaps in o0life expectancyd columns are where
(Data source: World Bank key statistical database, 2008)

The trends shown in Figure 1, combined 9§ Cas e
with WTO6s mandate of
market liberalism, seem to indicate a diff

cult policy environmenfor a global sad- T Case 6Cb6 is conmsiderec
guard for future ecess tonon renewable logically drivend wher
natural esources. transfers from the North to South take

place with a high degree of internatio

al cooperation centred on environme

tal protection and international equity.

6B6 is the Omidd
ledse extergivel tachnolegieal deyzéo e
ment and eanomic growth

The OECD publication,Energy: The Next
Fifty Years explores patternghat suggest a
relative continuation of the trends charted
In Figurel (OECD, 1.999)' The StUdY fig All three cases project GWP growth; B and

lights world population demographic®r o a5t a GWP of $75 trillion by 2050

jections until 2100, showing not only a and the o6high gro W’t ho o
steep increase in world paation 10 Just ¢ 04 yjjion. The high and middle growth

under 12 billion in 2100, but aldbat over scenarios asgne no environmental taxes
tWO'third.S of these_ people Wi" be urban or restraints orcarbon dioxide (Cg) emss-

dwelling in developing countries siors, whereashe ecologcally driven case

(C) includes such taxes and emissior-r
straints.

The publication presents three scenarios
for the years 2050 and 2100:

T Case O0OAO6 is Ohimh gvissing frdmGhese prajections is peehaps a
sive technological development and case 6D6 where technol o

subsequent high economic grbw tinues, wih subsequent economic expa
sion, but wherghe nonrenewableoil re-

Solving the E-Waste Problem (StEP) Initiative Green Paper 10
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serves run low in 580 years and leave a  conventional methods will occur at some
thriving global economy without its major point.
source of fuel and a shortage of renewable

industries to substitute the energy produ of being mitigated to reflect the dynamics

tion Iloises. Gd'\gvr\t/rl‘ae contlr:lued q rt?]te h(')fh of a finite and norrenewable resource.cA
popuiation an growth, andthe nigh =« 4 v 4ing to the OBCDGs d

dependence of the global infrastructure of
oil, a scenario of depleted reserves could
occur within several decades. To what e
tent is this equable for future generations?

The trends discussed abaleow few signs

generational equityn this casehere is li-

tle indication thuat a 0
ture generations to be endowed with

natural assets or the rights to their exjloit

By omitting any pogbility of shortages of tion.

crude oil reserves and insufficient ex@an

tions for alternatives, the OECD proje

tions implicily suggest there are enough 3. Thin film PV cells and

known oil reserves to support 12 billion geochemmally scarce
people and the expansion of developing metals

countries until the year 200However, he

study does note that Before thin film PV cells were developed

Awith continued exp Pvﬁrragﬁch%q'goltgetf)p{e%c’m ant t%/get OE
continuing technological progressec-a solar cells were silicohase ese 1irs

cessible and affordable reges have geeenn ?ocrjuietd ;oromr;n doec:a desoir;ile i con
increased, and this trend will continue P y

to at least 2020. After that all scenarios of fha}pestand S|zes“for numeroushuses at

move away from theicurrent reliance :emore ocations :Sequmg power suct as |
on conventional oi I Ya'nd §€9c§p Eb Hes, !
shore o rig dcommu ications towers

1999).
and spacéased uses to power satellites
Given the perspective of hindsight acde and other spacecraft.

ade later, it may seem a bold claim that the

world can MAmove awaylaowefverr&hﬁ]cco%bpgdCﬁ)lelng'r]gy pal

reliance on conventional crude oil and-na cases. solar oWer was notsa?\ necrgﬁgrrlucal S me
ural gas by 2020. In fathe World Oil Ou- P

look 2007published by th®rganization of alternative for potential_ customers as it
the Petroleum Exporting Countries could not. (_:ompete on price with efacity
(OPEC) swygests that, by 2030, nen from traditional sources such as coal.
conventional oil supply (including natural 0 C o sfarsiot onéy/to the materials used,

gas liquids) will be 20 million barrels per but also the inability of economies of scale
day (mb/d) of the total world supply of to reduce the overall cost of production.
117.6 mb/d (OPEC, 2008). Thisiscertainly O Ener gy p argfdrsdocthe lengthme 6

an ncrease from current nesonventonal of time a cell takes to generate the amount
supplies but i's not af edengyousad nngits predaciioa. Fdxe o m
the conventina | 6oi l wel | 6 smgeprhono sitia-basea dP¥ units need

suggested in the 1999 OECD case study. roughly two year$,while cadmium tell-
This projectedincrease in oil use is ther
fore nd underpinned by principles of
tergenerational equity, despite the implicit 2 These statistics are taken fr?m daté co

suggestion that a ARyl 1Bl 3%lms inStdidl in

11 Solving the E-Waste Problem (StEP) Initiative Green Paper
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ride PV (thin film) cells require only one In 1995 the DOE stablished and funded

year (Alsema et al, 2006). the Database for State Incentives fog-R
The need for cheaper materials, lowes-pr _newables_and Eﬁ'ef‘cy (DSBE,)B’ which :
is essat i al | yin-oanne 606 aulsle r fri

duction costs and shorter energy payback
time (fuelled by the pressures of a world
coming to terms with climate change)
eventuallydrove research into alternative
materials to convert solar energy intocele
tricity. A major outcome of this research
was several materials that can be applied
usi ng a (iylicatiom onfaisbland Tehese ambitious rpgrammes are behind
panel.Such materials include: the growth seen in the thin film PV market
in the US. Figure highlights the increase
in thin film PV shipments over the last
I cadmium telluride (CdTe) several years, with a sharp jump around
1 copper indium gallium diselenide 2006 when the Solar America Initiative .
(CIGS) and copper indium selenide Was launchedSales ofdthed non t hin
(CIS) film PVs also increased sharply between
2007 and 2008.

database and information service for ince
tives, grants, bonuses, rates, loansatax
tion, rules, regulations and policiesrela-
tion to energy efficiency across the United
States.There is extesive coverage oPV
panels in tke database.

1 amorphous siton (aSi)

1 titanium dioxide (including ruthenium)
dyesensitized 0Jor 2t z qhe ineréakes @re further@ighlighted in a
Before exploringthe example lements US Climate Change Technology Program

(Tellurium and Indium) inthese materials report published in 2003:
further, we should first understand the A A new generation of p

business and policy environment in which  cost technologies (thin films) is entering

thin film solar cells are pduced and sold. the marketplace. A 2megawatt ame
Most of the solar research and deyelo phous silicon thiffilm plant by United $-
ment activities in the hbited States are lar is reaching full production in 2005. Two

funded through the US Department of-E plants (First Solar and Shell Solar) using

ergy (DOE). For example, in November €ven newer thin fims (cadmium telluride

2007 the DOE announced the investment  and copper indium diselenide alloys) are in

of $21 million towards the research and first-time manufacturing at the M\Ascale.

devel opment of 6 Ne x t ThindienPy¥ hag pegnyanfocus of hedre
Energy Projectso ( ma§g REDQ effgity pfdhe pagt dgcadeh i n

film) as part of the Préesd e nt 6s r-So | 8KSe Al fhgldsconsiderable promise for .
ica Initiative (US DOE, 2007). The Solar modul e cost reductionso

America hitiative was launched in January  Federal research and development (R&D)
2006 and is led by t hfortsDeohbrfus, witheb aillion havidg™ 9 ¥
Technologies Program (SETP). Itsinate been nvested since fiscal year (FY) 2001

goal is to reduce the cost of PV tectoiol  and with $4.4 billion requested for FY2009
gies sich that the price of W-generated (US CCTP, 2008).

electricity is close to parity with that of
conventional electeity by 2015.

% This is an ongoing project run jointly by
the North Carolina Solar Centre and the |
southern Europe or with an idiation of terstate Renewable Energy Council
kWh/mlyear. (IREC).

Solving the E-Waste Problem (StEP) Initiative Green Paper 12
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peak kilowatts
600,000

500,000
400,000

300,000

200,000
o I II Il
T 2005 ' 2006 ' 2000 ' 2008 ' 2000

Single-Crystal M Cast &Ribbon B Thin-Film B Concentrator
Figure 2: Photovoltaic Cell and Module Shipments by Type, 2062009

o

(Source: U.S. Energy Information Adnstration (EIA), Form EIA63B, "Annual Photovoltaic Module/Cell
Manufacturers Survey.)

Despite theoverall growth inproduction 3.1. Indium

within the thin film PV industryFigure 2)

its current market sharef around 25% Indium is used in the production of copper
compared to Crystalline cells (iSuppli  indium gallium diselenide (CIGS) thin film

Market Research, 2009) highlights tieda- PV cells. It is a scarcmetal, rankedb1st

tive immaturity of the global thin fih PV ammg elements in their natural form

market Growth is projeted to continue, found within the Earthdo

however, reaching 31% by 2013 (iSuppli  abundance (USGS, 2004).
Market Research, 2009). This growth will

place increased demand upon the raa+ m
terials used irthin film PV cells, including
indium and tellurium.

Indium is produced primarily as a
by-product of zinc refinement (USGS,
2008]). Althoughthere are n@recise data
on global indium reserves, indium pradu
On the supphside, there are also widely tion is generally a function of zinc refimy.
differing conclusions among industryesp Like tellurium, an abmdance of zinc does
cialists regarding indium and tellurium  not automatically indicate a plentiful gu
availability* ICEPT/WP/2011/01). Hence,  ply of indium because of the tiny amounts
increased demand coupled with a wide-va  of indium (28 grams) able to be produced

iance in estimates of availability, arenco per ton of zinc.Global indium refinery
tributing factors in the need for an appr production was 510 tonsin 2007 ° with
priate policy response global reserves estimateat 11,000 tons

(USGS, 2008d)

* Please see ICEPT Working Paper, page 7,

Table 2 This figure does not include the United

States.

13 Solving the E-Waste Problem (StEP) Initiative Green Paper
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Recovery efficiency is an increasinglyi
portantfactor in the supply ofgeochem
cally scarcemetals as there typically are
considerableinefficiencies along a geo-
chemically scarcenet al 6s | i f e
primary production and manufacturing to
product use and recycling (Hageliken and
Meskers, 2010, p.193).

Rapid changesareinfluenang the demand
fori ndi um. Il ndi umo s-
dium tin oxide (ITO) tim film coatings,
such as liquid crystal displays (LCD®&r
televisions and computer screens including
organic lightemitting diodes (OLEDSs).
ITO represents appraxately 84 per cent
of global indium consumption (USGS,
2008]), including for new appli@tions in
thin film PV cells.

Further advances in LCD technology and
product quality, combined with widespread
convasion by consumers from older style
cathode ray tube (CRT) sets to LCDsdi
plays and marketing strategies by mangufa
tures to encoage consumerso purchase
larger LCD screens (Babridge, 2008), are
all leading to increasing demand for ind
um.

Use of gcondary production techniques
such as ecycling could counteract supply
concerns related to increased demésat-
eral large secondary indium prozers in
the Republic of Korea and Japan have a
nounced plans to further increase their r
cycling capacity (USGS, 20@8 however,
as mentioned earlier, indium is primarily
sourced via zinc prodtion.

Increased demand for indium occurs
through, for examle, flat screen monitors.
The major LCD manufacturers are working
to develop progressively larger panes-di
plays requiring even more indium.iv@n
the scarce nature of indium and thei-est
mated decades of global reserves remai
ing, this trend raises many gstions ca-
cerning reserves and productiohCD
screensuse substantially less powéran

pr

their CRT counterpart¢Timmins, 2004)
however, does this factoroutweigh the
need for a deeper discussion on securing
the continued medium to long term a\ail
bitity of ihdeam?f r o m

Research has begtm find a substitute for
indium in LCD screens. One possibl@-0
tion is auminium oxide (modified at the
nanolevel to allow electrical conductiviy
butntfeougly maresabundardts production
is energy intensivand generateproblem-
aticwaste (Grime®t al 2008).

3.2. Tellurium

Tellurium is used in the production of
cadmium telluride PV cells. It is a ge
chemically scarce element which is gene
ally produced as a byroduct of copper. 90
per cent of global tellurium is proded
from anode slimes collected from electr
lyte copper refining (USGS, 2008b). It is
therefore necessary to outline the current
production and usage patterns for copper in
order to understand their effect on teHur
um.

Global production of copper in 200¥as
approximately 15.6 million tons, while a
Opreliminary
global landbased reserves exceeded
3 billion tons, plus an estimated 700 lmi
lion in deepsea nodules (USGS, 2008c).

Very small amounts of tellurium are reco
ered per torof copper produced. A study
by Green (2006pased on data from a four
year survey of copperefineries (1999
2003) suggestedhat previous eshates of
tellurium availability from copper anode
slime should be revised.

The study found that approximatel03
grams of tellurium are available per ton of
copper, almost half the amount of previous
calculationsand equivalent ta total world
production of 12.4 million tonsf copper
in 2005. The approximate quantity of tell

Solving the E-Waste Problem (StEP) Initiative Green Paper 14

assessment



International policy supply and demand distortions of scarce metals

rium that could be extracted from ghi
guantity is just 430 tons. So what was the
0 a c t tallariurd production for 2005?
The study estimates 304 tons, which leaves

(f StEP I

SOLVING THE E-WASTE PROBLEM

a gap of just 126 tonsetween total world
production and total available quantities of
tellurium.
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Figure 3: World copper production, 20022010

(Data source: USGS Mineral Commodity Summaries: Copper; available from

http://minerals.usgs.gov/minerals/pubs/commodity/copper/

According to the US Geological Survey
(USGS), in 2007t her e wars
crease in émand for highpurity tellurium

for cadmium
it el | unsumption alsmincreased in
t her mal

2008b). This suggesthe possibility of in-
creased demand for tellurium beyond what
is possibly available from copper refme
ies. Teélurium is used in ravritable CDs
and DVDs, flash memory, digital cameras
and in new high storage disas well as
CdTe photovoltaic cells.

Given the likely continued rise in demand
for tellurium, will copperproduction &-
pand enough to absorb continuing insrea
ing tellurium cemand?

® The USGS report does note, however,
that Odetail edd i
lurium market was not avalle.

nf or mat i

Copper production has been rising steadily

a overhtlaer past several years (Figuse

though this rise can reasonably be attribu

t el l uri dedtsiocteased demandIfos copper,miat tet h a t

lurium. For example, in 2001 Chinaeb

cool i®n(gSGSappliacnat ithred wor |l dos pd arges

per (UNCTAD/WTO, 2008); dnand has
increased rapidly since then, including a 37
per cent rise in copper consption in the
first six months of 2007 (USGS, 2008c).

As noted earlier, we can belatively ce-
tain that tellurium demand will nadrive
significant increases in copper production
due to the tiny amountsaoverable from
each ton of copper. Producing 1 ton df te
lurium would require roughly 28,000 tons
of extra copper to be producetdnless
there is a continuous and equivalent rise in
demand within the copper industry, any e

tra copper produced for the purpose »f e
on on the world te

15 Solving the E-Waste Problem (StEP) Initiative Green Paper
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tracting tellurium would essentially eb
come surplus.

Mining companies would simply not find
this profitable, but as the iMor Metals
Trade Assciation (MMTA) points out, this
is not the only factornhibiting tellurium
supply:
AThe gr owt h I n
leaching processes (bBjoor SX/EW) is
exerting a downward pressure orpsu
ply, as tellurium is not recovered by this
copper production method. There is also
limited scope to increase secondarly te

cop

continuous and amendable extension of
their eighteenth century theoriesthough
Smithés work may not
complexities and scale of modern int@rn
tional commodity trade, it did foresee the
creation of free markets, where gave
ment control is reduced to a minimum and
individuals operate according to their self
terést. recovery by

The worldrenowned economist Gregory
Mankiw describes6 @mnomic$® as fihe

study of how society manages its scaese r
sourced (Mankiw and Taylor, 2006). The

7

lurium productionbd mkﬁ‘%@&o Wh%rb’\q‘?ekéw refersis one

It is therefore clear that, while telluriunio
fers nexpensive and efficient solutions for
the thin film photovoltaic market, the
availability of the metals currently bound

to the supply and demand mechanics of
copperand could become an issue without
a significant increase in the recovery df te
lurium from anode slimes, as it is expected
e.g. by DOE, 2010.

4. Policy measures

affecting the supply and
demand of scarce
metals

Before looking specifically for policies and
other measures to address potential supply
and demand distortiond, is necessary to
understandhe context in which they could
have been developgd.e. contemporary
o6free roanonice. tThis aéso pr
vides a perspective of scarcity in bothshi
torical economical and contemporary env
ronmental cotexts.

4.1. Economics and scarcity

Widely understood as having its roots in
the writings of David Ricardo and Adam
Smith, the modern mket economy is a

re nsociety has limited resources and
therefore cannot produce all the goods and
services people wish to havgbid).

The meaning of scarcitysedin this paper
thereforerecognize the geochemical sca
city of metals but alsothe potential access
to them byfuture geneations

Scarcity should therefore be understood as
being more specific than simply the gquant
ty of limited resources available to meet
societybdbs economic
of price.

Wi

It is important to distinguish between these
two meanings, as modern economic theory
underpins the gl ®bal
sources (economic scarcity), and should
therefore be undstood when discussing
measures to address a potential supply and
demand distortin of scarcemetak (abs-

lute scarcity).

Modern economics, whilshovingtowards
ofreed market
degrees of government interventiggain
guoting Mankiw, fitrade policy is a go-
ernment policy that directly influences the
guantityof goods and services that a ceu
try imports or exports (Mankiw and Tg-
lor, 2006) Trade policy isdescribedby
these authoras the use of tariffs or import
guotas by governments, generally te-r

Solving the E-Waste Problem (StEP) Initiative Green Paper 16
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tect domestic markets and/or to alter the and environmental aspis of the neg-
pricing of goodsor services. tiations,in order to help achieve thd-o
jective of having sustainable devplo

National trade policy can therefoeffect ment_appropriately reflectes. (WTO,

the supply and demand of geochemically

scarcemetalsand could potentiallgeek to 2001)

secue longterm stability against supply There is nothingn any of CTEGS onl i ng
and demand diortions based on absolute  publications to suggest that any broad-pol

scarcity. In cases where a pautar country cy measures have been taken to addpes

is a major producer and/or source of a-me  tential supply and demand distortions of

al (e.g. opper in Chile or rare earthetab geochemically scarametals;if such a pb

in Ching, these influences on pricing and icy were to arise, iis likely be in the form

exchange are significarfor global ma- of a Multilateral Ewvironment Agreement

kets. It is therefore important to invigsite (MEA) as it would relate directly to su

the key international ingutions and inita- tainable esource use.

tives that reglate, monitor and/or research

the global trade in scarcesources. There are presegtbver 250 MEAS opeta

ing globally that address a variety of env
ronmental cacerns, for example

4.2. World Trade Organization 9 Basel Conventiomn the Transbourad

ry Movements of Hazardous Waste and
The World Trade Organization (WTQ®}- Their Disposal
placedits pred_ecessor, the General rare 1 Convention on International Trade in
ment on Tariffs and Trade (GATT), in EndangeredSpecieof Wild Fauna ad
1995 Its main aimis to liberalize intera- Flora

tional trade by proding a forum in which B _ o
members (geernments) can negotiate and Recognlzng prior to the Doha negotlatlor)s
mandate the rules for a global trading-sy 1N 2001 that many of these MEAs affent i

tem. terretional trade, WTO members agreed to
) ) negotiate the ongoinglationship between
Accordingcurrent Director Generabascal the mandate of Multilateral Environment

Lamy, swstainable development was central Agreements and WTO rules. These negot

tothe WTOO6s founding g8 ddutifspecial S86Eibhs of the CTE
2007),asindicated by thesetting upof the and focus on those MEAith 6 s p e c i

fic
Committee on Trade and the Environment w446 obligt i ons o6 (VTO, 2008

(CTE) . The CTEO6s mandate covers a range
of issues where the principles of trade-li ~ APout 20 ofthe 250 MEAsaffect trade
eralization and environmental protection Policy; according to the WTOthey may
meet.Paragraptb1 of the Doha Ministerial restrict the trade of a particular species or
Declarationstates- producs, for exanple, or allow a country
. _ to restrict trade more broadly in some-ci
f51. The Committee on Trade an@-D cumstances. The WTscomprehensive
velopment and the Committee on Trade  gocumentation of these MEAs highlights
and Environment shall, within theie+ the implicationsfor international trade that

spective mandates, each act as a forum gjgnatories to various MEAs may exper
to identify and debate developmental  gnce(WTO, 2008b)

. o ) In terms ofan MEA that may affect policy
The Doha WTO Ministerial Declaration  ith regards to geochemically scancet-

was adopted on 14 November 2001.
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als the Convention on the Regulation of
Antarctic Mineral Resource Activities
(which camanto force in 1998 as the &r
tocol on Environmental Protection to the
Antarctic Treaty) is aslose to being ao
sidered relevant to our discussion as any
other agreement.

The aim of this convention within the
broader framework of the Antarctic Treaty
system, is tofiprohibit activities [around
mineral resources] that would causerda
age to the enwwonment of ecosystems of the
Antarctic or effect global or regional iel
mate patterng(UNEP, 2005).

The Antarctic Treaty is relevant her@so-
far as its objectivéo provide protection of
omi ner al resources?o
eral Article 7 of the subsquent Protocol
on Environment Ritection to the Antarctic
Treaty states thatany activity relating to
mineral resources, other than scientifie-r
search, shall be prohibit@dATS, 1998)

The treaty is effectiely an outright ban on
all mining in Antarcica and hencat pre-
senthas little influence on the international
supply of geochemitly scarcemetals|t is
part of a larger framework of treaties, the
Antarctic Treaty System, designed taepr
vent military conflict in the regianHow-
ever, the treaty $elf is in some ways an
example of the possibility that intetional
frameworks can exist to protect minerat r
sources, a poinwe revidt in Chapter 7

Apart from the Antarctic convention on
mineral resource activés, there are no
other examplesof MEAs that affect the
WT O06 s governing rul
(WTO, 2008). Hence, we nowurn tothe
United Nationsto examine howinterna-
tional policy influences the supply of ge
chemically scarcenetals

Solving the E-Waste Problem (StEP) Initiative Green Paper

4.2.1. WTO World Trade Report 2010

In a submission th&Vorld Trade Report,
2010, (OECD, 2010a) highlight issues- r
garding &port restrictions in the trade of
selected metals and minerals, also known

as Ostrategic raw
finds several motivational factors influen
Ing export restrictions intsategic raw m-
terials:
9 Conservation of natural resources
1 Social objectives, such as prote
tion of the environment
M Promotion of downstream indu
tries
i nT Reyepug maximizatiop j n  ge

9 Preservation of reserves for future
use

The paper recommends that for expe r
strictions to be effective towards socidl-o
jectives such as environmental protection,
export restrictions should effect production
levels, rather than export volume alone
(OECD, 2010a). Moreover that futuresdi
cussion in this area could work towards e
tablishirg a hierarchy of policy measures.
This could provide a deeper umsgi&anding

of those policies that more efficiently
achieve their objectives (OECD, 2010a).

In the subsequent Raw Materials workshop
of the Working Party of the Trade Contmi
tee, the Chairpersos 6 f i ndi ngs
several relevant points to the discussion in
this Green Paper:
es i geﬁognitio Jofj ttHe Csipngi?agcg of
export restrictions on "the world
trade of raw mateals

1 Recognition that export restrictions
effect a wide range of products

1 A global challenge that presents a
strong case for international qoo
eration in delaing with the issue

18
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1 Export restrictions generate @ec
nomic inefficiency through the sh
tortion of resource allocation
(OECD, 2010b)

The export restrictions discussed in the
workshop, irluding the findings of the
submission in the World Trade Report
(OECD, 2010a) are therefore importast a
pects to the broader dission of scarce
metals supply in this paper. As a domestic
policy response, export restrictions indicate
the difficulties faed to reach an intean
tional coordinated policy response to-p
tential future supply disttions of scarce
metals.

4.3. United Nations (UN)

Through its charters, treaties, conventions,
mandates, agreements and protocdlse
United Nations is permanentlyngaged
with policy decisions around the world. As
highlighted earkr, a policy that seeks to
secure the future supply and demandef g
ochemically scarcemetals is a probable
component of the notiogsustainable use
of natural esourceé . ith Wis in mindwe
now focus our searcfor measures afféc
ing the supply and demand of scare metals
within several UN agencies and afiles.

4.3.1. United Nations Millennium
Development Goals (MDG)

The UN Millennium Development Goals
(MDG) were put forward to addresbe

worl dés most urgent
densur e
aims to address the following issues:

9 forest coverage
I carbon dioxide emissions

1 consumption of ozondepleting sb-
stances

(f StEP N
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M fish stocks
i water use and sanitation

1 terrestrikand marine environment @
tection

1 species extinction.

There is no indication within MDG 7 of

anything that specifically addresses the
supply and demand of geochemically
scarce metals (MDG Monitor, 2008). This
I's |ikely to be
broad focus on the quality of air, water,
food and the rate of extinction among other
species.

While the depletion of indium, for era
ple, may have dramatic consequences for
our ability to produce particular techoel
gies, and perhaps othemlunown longterm
effects, it does not help to directly alleviate
poverty in the short term. This highlights
the fact that
abilitydéd is a broad
Without specific measures to address the
use of geochemically scarce metals, which
are perhapsseveral times more binding
than a o6goal 6, w e-
yond a point at which suitable measures
can be taken. Forest coverage, carbor-dio
ide emssions and fish stocks, for example,
can be quantified to the extent to which
definite action can belanned to mitigate
serious outcomes. Less is known, for e
ample, about the quantities of indium or
tellurium and potential future supply and
demand dynamics. This level of uncemtai

attri

éennsur e
t ern

may

b u

el

f

ty invokes the need
cautionary Pilion&3X3).pl ed ( s
i ssues. Go al 7 1s to

envi raminlmetny @ | amdist ai n

4.3.2. United Nations Environment
Programme (UNEP)

Mineral resource depletioms acknow-
edgel by the United Nations Environment
Programme (UNEP) to ba&n urgent issue.
U N E P &ugstainable Consumption and
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Production (SCPBranch advises #t me-
als such as copper (directly linkeéd the
supply of tellurium), silver and gold are
projected to run over their reserve base by
2050. Futhermore, the branchsuggests
that indium is expected tirun out within
the next 1520 years and cites the erdar-
dinary price surge it experienced from $60
per kilogram in 2003 to over 100 per
kilogram in 2006 (UNEFSCR 200&).
Although tis dramatic price increase hig

l i ght s t h etionmeershalk lbok s
closer for any policyelated studies or sh
cussion directed at effecting potential gu
ply distations.

The SCPBranch, under the Division of
Technology, Industry and Economics it

in UNER is charged with supporting the
development and implementation of ipol
cies that promote stainable consumption
and production. One mechanism ofrpa
ticular relevance is the Intesmonal Panel
for Sustainable Resource Management
(Resource Panelyvhichwas established in
November 2007 anklas amandate

1 To gather information on the use @-r
newable and nerenewableresources
and related sfainability impacts

1 To provide scientific assements of
environmental impacts and policy-a
vice on the efficient use of natura-r
sourceUNEP-SCP, 2008b)

The Resourc®anel has published the first
of six reports covering a brdaange of $-
sues rievant to scarce meta][d NEP-SCR
2010).

and
2010). The paper concludethat inuse
stocks only become valuable once the i
formation can be used to formulate pote
tial future scenarios regarding use intensity,
discard and reise patternsFurthermore,
the report reagnizes the challenges ahead
in the need for continuednprovements in
evaluating stocks and overall rates of
growth and decayUNEP-SPD, 2010).

The next five reports will cover a broad
5¢ pae of issues relating to scarce metals,
concluding with a
Met als and Metal iPol
nal report in the series, drawing on the
findings of the previous five reports, is
therefore a specifically relevant intern
tional policy discsgsion of scarce metals.
Moreover, that the findings include data on
zinc, which we have noted to be exteesiv

ly relevant to indium supplies, and copper,
which is relevant to tellurium supplies.

Speakingat Green Week in June 2QG8e
Deputy Executive Director of UNEP, A
gela Cropper, noted that tiResource &h-

el includes representaés of civil society
and suppdr from many governments
around the world, including the European
Commssion anddescribed it apart of the
broader need to meet thiehallenges of
decoupling economigrowth from eni
ronmental degradatia{UNEP, 2008).

The SCP Brancld s a npablicatbn,
Planning for ChangéUNEP-SCR 2008]),
presents guidelines on how nationalvgo
ernments can approach the creation &f su
tainable consumption progranes and

The first repor-t 0 Me éntphasiz&hedntpbrtanceion S o C
attempts to quantify nuse stocks for five Obtaining hiaklevel .

metals (aluminium, copper, iron, lead and T taining highlevel canmitment
zinc). The st-ddwn o s e dd Estaldlighingfi imalygstakeholder -
i botupdm met fuandify metals cesses

stocks. :d'ﬁlwelonlmephod 0 tlr?go tﬁ’/esandm |cators
larger otemporal end Qrgbfymzra(?ed%‘fh |§|ngs t

sults, with a tradeff in detail, whilst the
Abotupdn met hod

of fers

gies on susta PLnable developa‘uent and

pol_Ry rétuctfol
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Although essentially directed at national uncertainty in risk perception (OECD,
governments, thdocument is the result of 2002).

collaboration between governmentsand
could therefore be considered an ingern
tional guideline. Whi¢ the guidelines are
not a binding international policy, theleo
laboration and coordination nesary to
achieve the is an important early phase.

The PrecautionaryPrinciple has paticular

relevance to ay policy or regulatory action

to stem the depletion of naturally ocang
scarcemetalsf r om t he Earthos
discused in Chapter 5thereare insuffi-

cient dataon tellurium and indiumo gen-

erate an accurate picture of the@serves

) ) , ) and the subsequent point at which they
4.3.3. United Nations University could be depleted beyond furtheloromic

. . . . use.
The 14 specialized United Nations Unire

sity (UNU) institutesaround theworld are The UNUIAS researctound elements of
each dedicated to particular research foci the Precautionary Principle within thel-fo
that represent the broader challenges faced lowing WTO agreements (UNU-IAS,
by United NationsbagenciesAs discussed 2005):

above the study of geochemically scarce Agreement on Sanitary and Phytasan
metals could, or perhaps shoulde ca- tary Measures

sidered to fit within thesustainable dete

=

opment of natural resourdeframework 1 Agreement on Technical Barriers to
andone of theresearch programradisted Trade
in the UNU charter is aimed dhe enw 1 Cariegena Protocol on Biosafety

ronment and the proper use esourced® o .
brop Therewasno indication of the Precautio

UNU Institute ofAdvanced Studies ary Priciple, within or outside an MEA
The \arious UNU research arms arene interacting with the WTO trade system in
gaged in a range of topics réfaf to sts- terms of geochemically scaroeetals

tainable resource uséor example, te The UNUIAS paper concludgthat recent
UNU Institute of Advanced Stlies (UNU- interpretationdy theWTO on the paraet
IAS) has publiskd a paper that explores  ters surrounding the use of precaution
the implicationsof the Precautionary Rvi found thatwhile countries are permitted to
ciple on policy decisions for trade and the  take precautionary measures in particular
WTO (UNU-IAS, 2005). circumstances, they will face challenges if
The Precautionary Principle is@mmon required to éfend a preadionary action

component of NEAs and stems from a before the WTO Dispute Settlement Body.

number of cases of serious environmental N other words, precaution is a difficult
degradation that were not prevented in time ~ concept to codify directly into laandpar-

to reverse or adequately sldhe degrad- ticularly WTO trade law.
tion. Such experiences provided greater UNU Institute for Environment and Human
understanding ofknownb and otentiad Secuity

risks, enabling attemptso anticipate env

ronmental harm despite the magoe of Thevarious research pathfsllowed by the

UNU Institute for Environment and uH
man Security (UNLEHS) underpin the
connections betweemé@ronmental issues

® For the UNU Charter, see: and their impact on human securifihis
www.unu.edu/hg/rector_office/charter.nhtm
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