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Impact of Chinaand India on Global Commodity Markets
Focuson Metals & Mineralsand Petroleum

1. Summary

Commodity prices are in the midst of a multi-year upward trend, particularly for oil and
metals. Agriculture prices have risen as well, but have lagged the other groups, as these
markets have been generaly well supplied. Oil and metals prices have risen to record
nominal highs but in real terms most remain below peaks in the 1980s. Oil and metals
markets have had similar experiences in recent years. In the late 1990s, low prices
resulted in relatively low levels of investment and the shut-in of high cost capacity (in the
case of oil, OPEC shut-in part of its low-cost capacity). Strong global demand, including
exceptionally strong increases in China, forced inventories to low levels. Production was
pushed up against capacity constraints in 2004 and prices surged upward. Continued
strong growth in demand and shortfallsin production and capacity expansions in 2005-06
have kept markets exceptionally tight and prices have surged higher in 2006. In the case
of oil, fears of supply disruption have also helped underpin prices.

China has emerged as one of the largest—often the largest—consumers of most primary
commodities. For the main metals, China ranks first and consumes 24 percent of total
world production. It also produces 31 percent of the world’'s steel output. In energy,
China consumes 13 percent of the world's energy, including nearly one-third of the
world’'s coal output. In agriculture, it is the largest consumer of wheat, rice, pam oil,
cotton and rubber, and second largest consumer of soybeans, soy ail, and tea. Chinais
also undergoing a significant change in its eating habits, reducing dependence on the
traditional staples of cereals and rice, and increasing consumption of other products, such
as meats and processed foods.

India is also an important consumer of commodities, ranking fifth in overall energy use
and third largest consumer of coa. It ranks 7" or 8" for aluminum, tin and zinc
consumption, as well as global steel production, and 11" for copper. In agriculture it has
a much greater presence, being the largest consumer of sugar and tea, and the second
largest consumer of wheat, rice, palm oil and cotton. India has also sharply increased its
‘fats and oils' consumption, indicating some shift in food preference. India’ s economy is
one-third the size of China's, and its GDP and commodity consumption has grown at
slower rates than in China.

China’s demand growth for metals has accelerated since 1999, consuming two-thirds of
the growth in world metals output between 1999 and 2005. It has been a major driver in
the recent surge of metals prices, although the failure of suppliesto keep pace, low stocks
and dollar depreciation have aso contributed to the price gains. In petroleum, China has
accounted for less than one-quarter of the growth in oil demand, and has not been the
major driving force leading to high oil prices, like it has for metas. Oil prices have been
mainly driven by disappointing non-OPEC supply growth, disruptions to supply,
geopolitical concerns, and expectations of supply constraints going forward, including



OPEC production restraint. India has accounted for much less of the growth in metals and
oil consumption, and has not been amajor driver of higher prices.

Chinais alarge net importer of oil, copper, iron ore, lead, nickel, and zinc, the prices of
which have increased most. By contrast, China is a net exporter of aluminum, and this
has been the main determinant of why aluminum prices have increased only a fraction of
copper prices. China is aso a large net importer of fats and oils (and cotton), and
consumption is growing at double digit rates due to its shift in food preference and rising
incomes. Should this trend continue it could have a large impact on these commodity
prices. Indiais anet importer of oil and a number of metals, though not iron ore and zinc,
and demand growth has been moderately strong. However, demand growth has not
accelerated since 1999 as in China, and has not been a main driving force to higher
prices. It is less import-dependent on agriculture commodities, but is a net importer of
fats and oils, and could add to any pressures of these prices because of a shift in food
presence along with China.

Chinaand India are expected to account for more than half of the growth in global copper
and aluminum consumption over the next two decades, with China accounting for about
half of the growth. By extension, the two countries might account for half of the growth
in total metal consumption over the period, with China representing the bulk of the
increase. This presents a large challenge to the metals industry to almost double output
over the next two decades. In petroleum, China and India are projected to account for less
than 30 percent of the growth in world oil demand, with China representing just over 20
percent. While projected growth is much lower than for metals, the petroleum industry is
also challenged to raise capacity by about athird over the next two decades.

The World Bank expects non-oil commaodity prices to decline after prices peak in the
current cycle. However the path will not be smooth, and prices are expected to remain
volatile. Prices are not expected to return to levels of the 1990s due to rising costs and the
difficulty developing new supplies from difficult areas. China, India and other developing
countries have the potential to consume higher levels of metals and petroleum than
typically forecast, and this would increase the strain on the respective industries to
develop new supplies. However, prices are expected to be cyclical, and not become
permanently higher at anywhere near recent price levels. In the case of oil, OPEC
production restraint may also keep prices well above the costs of production. However,
too high prices could again impact demand and supply as in the 1980s and ultimately
result in lower prices.



2. China and India Share of Global Commodity Markets.

China has emerged one of the largest—often the largest—consumers of major
commodities (Table 1). It leads or rivals the U.S. in most commodities, although it
significantly lags in energy despite ranking number two. Chinais the largest consumer of
major metals', the second largest user of energy, and the first or second largest consumer
of many agriculture commodities. Between 1999 and 2005, China's metals consumption
grew at a relatively high rate of 17 percent, while energy demand rose at a rate of 7
percent—less than the pace of economic growth of over 9 percent. Growth rates for a
number of agriculture commodities were moderate—as is typica largely reflecting
changes in population. However, for afew commodities, e.g., soybeans, soy oil and palm
oil, there has been large double digit growth in China s consumption, reflecting a major
change in food preference away from traditional cereals which are in decline. In addition,
cotton and rubber consumption have had relatively large gains, tied to economic activity.

India ranks several places lower for metals and energy consumption, and recent growth
rates have been lower than for China. For metals, consumption grew at an average rate of
7 percent between 1999 and 2005, compared with economic growth of about 6 percent,
while the growth in energy was relatively moderate overall. For agriculture, India ranks
high as major consumer because of its large population. It is the largest consumer of tea
and sugar, and is the second largest consumer of a number of other commodities.
However recent growth rates generally have been relatively modest.

Metalsand Minerals

China. China consumes nearly ¥4 of the world’s major metals production and became the
largest consumer of total main metals in 2003 (see graphs). Between 1990 and 2005
China’s demand for major metals grew an average rate of 14.7 percent per year, and since
1999 growth surged at an average rate of 17 percent. China has been the largest steel
producer for nearly a decade, producing nearly one-third of the world’s steel, and more
than 3 times that of Japan and the US.—the 2™ and 3" largest producers. Between 1990
and 2000 China's steel production nearly doubled, growing at a rate of 6.5 percent. But
between 2000 and 2005, steel production nearly tripled, rising at an average rate of more
than 22 percent. As such, China is the largest consumer of iron ore. Between 2000 and
2004, Chinaimported two-thirds of the world’ straded iron ore, with imports growing at a
rate of more than 30 percent.

India. India consumes less than 3 percent of the world’s metals, and consumes little
more than 10 percent that of China—despite its GDP being 1/3 the size of China's.
However, its growth of metal consumption has been relatively high, increasing at an
average rate of 7 percent since 1992. It ranks within the top 10 consuming countries for
tin (7 and aluminum and zinc (8"), and is the 7" largest steel producer—but produces
less than 4 percent of the world's steel and little more than 10 percent that of China
Unlike China, India produces essentially all of itsiron ore needs, and exports about half
of itsiron ore output.

1 Aluminum, Copper, Lead, Nickel, Tin and Zinc.
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Energy

China. Chinaisthe world’'s second largest energy consumer, but well behind the leader,
the U.S., which consumes nearly one-quarter of the world's primary energy production.
China consumes less than 13 percent of global primary energy, and over the 1990-2003
period its energy demand rose at an average rate of 4.4 percent (Table 2)—about half the
pace of economic growth. China uses coal to fuel more than two-thirds of its energy
needs, and consumes one-third of the world’'s coal—most of which is produced
domestically. In the late 1990s China chose to reduce inefficient coal consumption and
closed a number mines for various economic, environmental and safety reasons—
however some attribute this more to quirks in the data than changing patterns of
production and consumption of coal. With surging economic activity in recent years,
China's coal consumption has increased sharply, mainly for power generation. Electricity
demand has accelerated along with burgeoning economic growth, but power supply has
failed to keep pace, resulting in power shortages and blackouts. Electricity generation has
risen on average at around 9 percent per year since 1990, but much large investments in
new capacity in recent years are expected to bring the power market back into balance in
2006-07.
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China became the second largest consumer of oil in 2003, overtaking Japan, but remains
well behind the U.S. which consumes nearly one-quarter of the world’s oil output. China
consumes more than 7 percent of the world's ail, up from less than 3 percent in 1990, as
oil consumption grew at an average rate of 7.4 percent over the 1990-2005 period—
although the pattern of growth of apparent demand has not been smooth, as annual
changes fluctuate significantly due to stocking patterns and other factors.

India. Indiais the world' s fifth largest energy consumer, but uses less than 4 percent of
the world's primary energy, and less than one-third that of China. Energy demand has
grown at a similar rate as China's since 1990, at 4.6 percent, but has remained moderate
in recent years while in China energy demand has accelerated. India uses coal for more
than half of its energy needs, and is the world's third largest coal consuming country.
However it uses only 7 percent of global output. Coal demand grew an average 4.1
percent between 1990 and 2003, while electricity generation grew at arate of 6.2 percent.
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India is the sixth largest oil consuming country, but consumes less than 4 percent of the
world’s oil. It consumes less than half the volume of China, but as a share of total energy
demand, oil is much larger than in China, at 36 percent versus 23 percent, respectively.
India’s oil demand grew at an average rate of just over 5 percent over the 1990-2005
period, also below the pace of economic growth.

Agriculture

China. China is the first or second largest consumer of a number of agricultura
commodities, mainly reflecting its large population. China is aso in the midst of a
significant shift in its eating patterns, reducing dependence on the traditional staples of
rice and wheat to other products such as meats, fruits and processed food. The changes
are driven by rising incomes, more open markets to sources of raw and processed food,
and changing eating habits, e.g., meals away from home®. Since the mid-1990s, cereas
consumption has fallen, and declines have occurred in wheat, maize and rice. At the same
time, consumption of soybeans, soy oil and palm oil has risen sharply, reflecting this
change in preference. Soybeans consumption has been growing at about 15 percent in

2 Gould and Villarreal.



recent years, while soy oil and palm oil have been surging at more than 20 and 25

percent, respectively.

Soybean Oil Consumption (million tons)
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China’'s rubber consumption has also accelerated, rising at a rate of 16 percent, owing to
strong economic growth, rapid industrial development, and the surge of new vehicles.
Cotton consumption has fluctuated and has been rebounding in recent years, although not

to previous peaks.

Rubber Consumption (million tons)

20 === China

e USA
15 4 — Japan
India
o Korea
1.0 4 —e— Brazl
—0— German
o Indon
0.5 —=— Mexico
Turkey

—e— Pakistan

0.0 +e=at=t=t=0=
1990 1992 1994 1996 1998 2000 2002

—a— Russia

Cotton Consumption (million tons)

== China
India
—e— Pakistan
Turkey
e SA
—e— Brazl
o Indon
—=— Mexico
o0 Korea
—Japan
—A— Russia

—0— Germany

1990 1992 1994 1996 1998 2000 2002

10




India. Like China, India consumes a sizeable share of many agriculture commodities
because of its large population. It is the largest consumer of tea and sugar, and the second
largest consumer of wheat, rice, cotton and palm oil—the latter recently overtaken by
China. Unlike China, growth rates in most of the agriculture commodities have been
fairly moderate. Only palm oil and to alesser degree, soybean oil, have experienced more
rapid growth, and are also likely due to changing eating patterns and rising incomes.

Net Exports

The main importance of China and India to global commodity markets is whether they
are net importers or exporters. In metals, for example, China is a large importer of
copper, and this has contributed to the sharp rise in prices the last couple of years. In
aluminum, however, China is a net exporter, and this has contributed to much weaker
prices for aluminum relative to copper in the current cycle.

China. Chinaisamajor importer of copper, lead, nickel, zinc and iron ore (Table 3). As
the largest consumer and importer, China has contributed significantly to the surge in
prices in recent years for al of these commodities. China is also a net importer of
petroleum, but its share of oil consumption and imports is much smaller than for metals.
Its growth in consumption has al so been more moderate (with the exception of 2004) than
for metals, and it has had far less impact on oil prices than for other commodities. China
is anet exporter of coal, but its exports are decreasing, and thus it plays an important role
in the globa trade balance and international prices for coal. In agriculture, China is a
large importer of soybeans, soy oil and palm oil, and has contributed to spikes in these
prices in recent years. It is also a large importer of rubber, and has contributed to record
high rubber prices—although high oil prices have been a main determinant in the rise of
rubber prices. Chinais also anet importer of cotton.

India. Indiais alarge net importer of copper, lead, nickel and tin. However, its share of
consumption is small compared with China, as is its volume growth. Thus India has been
much less of an influence than China on the rise in metals prices. Indiais a net exporter
of zinc and iron ore, and therefore benefits from the higher prices of these commodities.
In energy, Indiaimports alarger share of its oil to satisfy its energy needs than China, but
its volume is considerably smaller. It is also a modest net importer of coal. That said,
India is important as an incremental importer of both fuels, but was not a mgjor factor in
the recent rise in these prices. In agriculture, Indiais alarge importer of soy oil and pam
oil, and a moderate importer of wheat. For fats and oils, India could have a maor impact
on prices, along with China, because of the change in food preferences and rapid rise of
imports. For a number of other commodities, India is a net exporter, e.g., sugar, rice,
maize, tea and coffee.
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Table 3. Production/Consumption Ratios and Consumption Growth Since 1999

China India us China India us
Prod/Cons Prod/Cons Prod/Cons Cons Growth Cons Growth Cons Growth

ratio ratio ratio (% pa) (% pa) (% pa)
METALS 2005 2005 2005 1999-2005 1999-2005 1999-2005
Aluminum 1.097 1.002 0.406 16.0 8.1 2.6
Copper 0.178 0.066 0.491 16.3 53 -1.9
Lead 0.651 0.559 0.306 24.3 -4.3 -2.3
Nickel 0.298 0.000 0.000 317 -8.0 -1.8
Tin 1.034 0.000 0.000 19.6 1.0 2.7
Zinc 0.623 1.366 0.800 16.1 21 -3.0
Iron Ore* 0.412 2.045 0.943 16.2 8.1 -2.5
Steel Production 18.8 8.3 -04
ENERGY 2003 2003 2003 1999-2003 1999-2003 1999-2003
Coal 1.082 0.931 0.990 6.8 33 0.5
Oil 0.629 0.312 0.381 7.2 24 1.2
Tota Primary
Energy 0.976 0.713 0.707 7.1 2.9 0.5
Electricity
Generation 11.4 4.3 1.1

AGRICULTURE 2003 2003 2003 1999-2003  1999-2003  1999-2003

Wheat 1.003 0.852 2.068 -6.0 33 -2.9
Rice 0.957 1.067 1.515 -3.0 0.3 -0.9
Maize 1.049 1.041 1.216 -2.2 4.7 24
Soybeans 0.418 0.965 1.447 155 2.2 -1.7
Soy Oil 0.710 0.605 1.077 20.9 8.7 04
Palm Qil 0.054 NA 1.385 26.5 4.5 24.9
Sugar 1.038 1.115 0.954 11.3 134 0.2
Tea 1.429 1.249 0.000 1.7 -04 1.7
Coffee 0.685 4.820 0.003 6.1 0.4 0.2
Cotton 0.820 0.966 3.055 10.3 2.7 -19.4
Rubber 0.295 1.012 1.060 159 2.5 -1.2

* |ron Ore Production/Consumption 2004; Consumption growth 1999-2004.
Source: WBMS, |IEA, FAOQ, IISI, World Bank.

12



3. Trendsin Global Commodity Marketsand Prices—
I mportance of Chinaand India

Commodity prices are in the midst of a multi-year upward trend, particularly for oil and
metals. Agriculture prices have risen as well, but have lagged the other groups, as these
markets have been generally well supplied. In rea terms, agriculture prices are
substantially below former peaks. Oil and metals prices have risen to record nominal
highs but in real terms most remain below peaks in the 1980s. Oil and metals markets
have had similar experiences the past decade. In the late 1990s, low prices resulted in
relatively low levels of investment and the shut-in of high cost capacity (in the case of
oil, OPEC’s large surplus capacity of low-cost oil was kept of the market since the early
1980s). Strong global demand, including exceptionally strong increases in China,
outstripped supply and forced inventories to low levels. Production was pushed up
against capacity constraints in 2004 and prices surged upward. Continued strong growth
in demand and shortfalls in production and capacity expansions in 2005-06 kept markets
exceptionally tight and prices soared higher in 2006. In addition, the sharp rise in oil and
metal s prices has been supported by substantial financial sums invested in these groups as
an asset-class. Because of expected strong demand in China and continuing capacity
constraints, the current cycle of oil and metals prices are likely to be longer and higher
than previous cycles.
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other materials because of high nickel prices. However, the quality of stainless steel
suffered, and some Chinese producers reverted to greater nickel use. Nickel prices
declined in 2005 due to rising stocks and a slump in stainless steel production. However,
nickel prices rebounded sharply in 2006 along with resurgent stainless steel production—
led by China. With limited nickel supply prospects the next couple of years, prices have
surged to record levels.

Zinc prices have typically lagged other metals during price rallies. Zinc prices moved
moderately higher in 2004 but did not start to climb in earnest until 2005. In 2006 zinc
has outperformed the other metals year-to-date in August, with the exception of nickel.
Prices have soared because of sharply declining inventories, strong demand to galvanize
steel—again led by China—and limited prospects for mine supply growth this year and
possibly in 2007.

Copper prices began rising in late-2003 due to strong demand, falling stocks and the
impact of earlier capacity closures when prices were low. Strong Chinese demand growth
has been a main contributor to higher prices. However, numerous supply shortfalls—due
to strikes, technical problems, lower ore grades, and delays bringing on new capacity—
have been the main factor that have kept stocks chronically low and propelled prices to
record nominal highs in 2006.

Aluminum prices have risen much less Copper and Aluminum Prices ($/mt)
than copper, largely because Chinaisa % 9000
net exporter of aluminum, as opposed %% ] — T 8000
to being a large net importer of copper 701 — Copper T 7000
and other mineral resources. China [6000 I T 6000
accounted for nearly two-thirds of the |5000 1 T 5000
global growth in refined auminum |4000 + 4000
production between 2000 and 2005, 300 4| 3000
and its share of world refined |2000{ } 1 2000
aluminum output jumped from 11 |i000 =7 1 1000
percent to nearly 25 percent during the 0 ‘ ‘ ‘ ‘ 0
five-year period, The government of Jan-85 Jan-90 Jan-95 Jan-00 Jan-05
China has taken steps to limit credit

and investment in new aluminum capacity, and the anticipated effect of these measures
on the global aluminum balance has partly contributed to the rise in prices in 2006. As
the manufacture of aluminum requires vast amounts of electricity, the government also
wants to curb the export of scarce, embedded power.

Tin and lead prices have also risen due to strong growth in demand in China. Following
the collapse of the international tin agreement in 1985, tin prices plunged and significant
production capacity was closed. Prices have risen during the current cycle due to strong
demand in China, but prices have not returned to former highs. Prices fell in 2005 due to
rising supplies, as tin is the one metal in which production can respond relatively quickly
to higher prices because of the large number of small producers in the main producing
countries, notably Indonesia. Tin is benefiting from the elimination of lead in solder in
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Europe and elsewhere, and tin prices
have recently rebounded with therally in {1300
other metals prices. Lead prices, —
meanwhile, have risen due to strong [11007 e Tin
battery demand (its main end-use) in
China and elsewhere, but prices remain
below the nominal highs of the early
1980s. Lead supplies are ample—both
from production and recycled scrap— | 5y
and prospects for new supply to

accommodate rising demand are | 3w : ‘ ‘ ‘
faVor ab| e Jan-85 Jan-90 Jan-95 Jan-00 Jan-05
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strong demand have helped stabilize
stedl prices at historically high levels. China s production, which had been running ahead
of demand, has also slowed recently. This, along with strong domestic demand, has
hel ped rebalance the Chinese market in 2006. China, which had been a net importer of all
steel products, became a net exporter in 2005.

Energy
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and large growth in oil consumption in China and elsewhere. However, China accounted
for little more than one-quarter of the growth and was not the single main determinant of
higher prices. On the supply side, non-OPEC production growth outside of Russia had
been duggish since the slump in oil prices, and output in Russia—which had provided
much of the growth in non-OPEC supply in recent years—began to slow in the wake of
the Y ukos affair. OPEC began raising production in an attempt to keep the market well
supplied and prevent a spike in prices, but by the second half of 2004 OPEC and the
entire oil industry was pushed up against capacity constraints—particularly for light
crude production—and oil prices soared.

In 2005 and 2006, demand growth slowed and inventories rose, yet prices surged to much
higher record nominal levels. Much of the increase was due to actual disruption to oil
supplies and fears of further disruption because of limited spare capacity. Hurricanes in
the Gulf of Mexico caused oil and gas production to be shut in, and also curtailed refinery
operations in the U.S. In addition, production in a number of OPEC countries had slipped
from earlier highs, e.g., Irag, Nigeria, and Venezuela. There continued to be concerns that
production could be reduced further in these and other countries, notably Iran, over
various geopolitical difficulties. Non-OPEC supply growth continued to struggle to add
capacity hindered by technical delays and equipment and labor shortages. Investor
expectations—as reflected in futures prices—suggest that the market will remain tight for
an extended period because of continued strong growth in demand—Ied by China, India
and the U.S.—coupled with the belief that supply will have difficulty keeping pace.

Growth in World Oil Demand 1985-2005 . China Oil Consumption 3mo mav (mb/d)
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Much of the growth in China s oil demand in 2003 and 2004 was for diesel used in back-
up power generators because of chronic power shortages and blackouts. Significant new
power capacity is coming on stream, and diesel use in generators is being backed out. For
other petroleum products, growth has been more moderate, and was not a significant
component of the “explosion” in growth in 2004—although there was a step-up in heavy
fuel oil usein power generation, as well as in gasoline consumption.

High prices have aready had an impact on demand globally, notably in the reduction of

subsidies in a number of oil importing developing countries because of the large financial
burden imposed by trying to sustain sharply expanding subsidies. In developed countries,
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sales of large, less fuel-efficient vehicles have slumped, and there is greater consumer
interest in more fuel-efficient and aternative, hybrid vehicles. Governments are aso
studying measures to constrain energy consumption, not only because of high prices but
also for environmental reasons, including the reduction of green house gases. However,
long lead-times are necessary to structurally change the pattern of oil and energy demand.
In addition, an increasing share of oil demand growth is occurring in developing
countries which are growing rapidly and where incomes are rising. It appears that much
higher real prices are needed, relative to the past, to significantly curb global oil demand.

Coal. Coa prices have more than
doubled since 2003 because of strong |so
glob a demand and supply constraintsin | |
a number of producing countries. Strong
globa economic growth has increased
the demand for power, and the high
prices for oil and natura gas have
increased the competitiveness of cod.
Low and declining prices in the 1990s
reduced investment in coa production
and export infrastructure. As a result,
strong demand in recent years pushed
the industry up against capacity
constraints. Supply was quicker to respond than other natural resource commodities,
because of the abundance of known, low-cost reserves in a number of export-producing
countries. Prices fell in 2005 but have risen again in 2006 due to strong global demand,
various supply problems and reduced exports from China.

Thermal Coal and Oil Prices
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The appeal of natural gas, which had
been the fuel of choice on environmental
and economic reasons, has diminished
because of its sharply higher prices.
China and India have a relatively small share of their primary energy mix supplied by
natural gas, at 3 per cent and 7 percent, respectively, much of it domestically produced.
However, China and India both have intentions of importing large volumes of natural gas
by pipeline and LNG to reduce the share of coal in power and industry. Over time they
are likely to become significant importers of natural gas. However, given the abundance
of gas resources in the eastern hemisphere and the fact that the gas price will be tied to ail
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in the foreseeable future, China and India are unlikely to have a large impact on gas
markets or gas prices over the next decade.

Agriculture

Agriculture prices have not increased in
tandem with oil and metas prices, as |2s0
markets have been generaly well
supplied. Most agriculture prices are
mainly affected by weather conditions,
but other factors can aso affect demand
and supply patterns. Some individual |50 1
agriculture  prices have increased
recently, but nearly al remain wel |,y |
below previous peaks. Beverage prices
have been the most volatile in the past,
but supplies are adequate at present,
partly due to emergence of relatively
new producers, e.g., coffee in Vietnam. Cocoa, coffee and tea prices are al up from their
recent lows on various supply problems, e.g., drought in Kenya that has contributed to
higher Mombasa tea auction prices.

Agriculture Price Indices (1990=100)
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Raw materials prices have aso risen, but this has mainly the result of a sharp rise in
rubber prices because of high oil prices which have raised the costs of synthetic rubber,
its main competitor. The price of the other main raw-material commodity, cotton, is
relatively subdued due to well-supplied markets. China is a major consumer of both
commodities, and Indiais aswell but to asmaller degree.

Food prices have risen the past couple of
years, mainly for grains and “other” |175
food—notably sugar. ‘Fats and oils
prices spiked in 2004, mainly due to 1501
drought in Europe and North America,
as well as strong demand in China [*?°]
However prices have since receded with
favorable harvests, but remain somewhat
elevated along with grains and other
food prices. Grains prices have risen in
part due to higher prices for fertilizers " | | | |
and Other inpUtS- Sugar prices have Jan-85 Jan-90 Jan-95 Jan-00 Jan-05

Food Price Indices (1990=100)
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surged due to strong demand for ethanol
in Brazil and the U.S., which is reducing supplies of cane sugar in Brazil. As agriculture
prices move higher, investment funds are reportedly eyeing agriculture commodities as
the next sector for commodity-asset investments.
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Importance of China and India

Metals
::: dﬁgﬂiﬁﬁ?og;%fggggg hgglbn;rsl Growth of Refined Metals Consumption
'000 tons 1990-2005
a magor contributor to the surge in | 15000
metals prices the last few years.
Between 1990 and 1999, China | " -
accounted for 41 percent of the growth | gy |
in main metals consumption, increasing W Other
4.2 mt or 13.2 percent p.a. However, | 6000 India
between 1999 and 2005, China B China
accounted for nearly two-thirds of the
growth in global demand, as its volume 0
growth more than doubled, increasing 1990-1999 1999-2005
by 9.8 mt or 17.0 percent p.a—in just
2/3 the time of the earlier period.

3000 -

China's rapid growth in metals demand had a significant impact on the recent rise in
metals prices, particularly where China is a large net importer—copper, iron ore, lead,
nickel and zinc. It is these metals where prices have increased most. Conversely, even
though the largest growth in China’s metal demand was for aluminum between 1999 and
2005, China's production of auminum grew even larger. Its role as a small exporter of
aluminum contributed to the relatively weak global price of aluminum.
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India has been a much smaller consumer of main metals and did not figure significantly
in the recent rapid rise of metals prices. India's growth of total main metals increased
from 4.5 percent to 7.0 percent over the two periods noted above, but thiswas mainly due
to the increase in aluminum consumption which rose by 8.0 percent p.a. between 1999
and 2005. The growth of most other metals was lower over this period.

On the supply side, the acceleration of demand growth in China since 1999—and the
shear volume of the increase—caught the industry somewhat by surprise, and supplies

19



have had difficulty keeping pace owing to numerous technical, labor and materials-
supply problems. Consequently, future metals prices will not only depend on the pace of
demand in China, India, and elsewhere, but also on the development of sufficient new
capacity. Importantly, metals prices will also depend on the status of China s position of
net importer or exporter.

China also accounted for two-thirds of the growth in global steel production between
1999 and 2005, and its production grew at an average rate of nearly 19 percent. By
comparison India accounted for little more than 4 percent of the global growth in steel
production, and production growth only rose moderately, at around 8 percent. Inthe U.S,,
steel production has declined from its peak output in 2000. The large growth in steel
production in China required large volumes of raw material inputs, i.e., iron and coking
coal, and its imports have increased sharply.

Energy

China accounted for nearly 30 percent of the net growth in world energy consumption
between 1990 and 2003. Much was coal, as China consumed 80 percent of the net global
growth in coal consumption over the period—but this includes large declines in Europe,
the FSU, and Eastern Europe. Excluding coal, China accounted for 15 percent of the
growth in the world’s non-coal energy demand, including 28 percent of incremental
global oil use. China also accounted for more than one-quarter of the global increase in
electricity generation.

China Primary Energy Demand 1971-2003 (mtoe) India Primary Energy Demand 1971-2003 (mtoe)
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India accounted for less than 9 percent of the growth in world energy consumption
during 1990-2003. Much of its increase was also for coal, representing 19 percent of the
growth in global consumption, about the same volume growth as the U.S. (although India
consumes only 7 percent of the world's coal production compared with 21 percent for the
U.S. and 33 percent for China). India is becoming a larger net importer of coal, partly
because its reserves are of poorer quality coals that generate excessive amounts of ash
and other particulate matter. Excluding coal, India accounted for 8 percent of the growth
in the world's non-coa energy demand, including 11 percent of incremental global ail
use. Although India consumes a much smaller volume of oil than China (2.6 mb/d in
2005 compared with 6.6 mb/d in China, Indiarelies on oil for a greater share of its energy
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use. However its average growth of 5 percent is less than China's 7 percent. India also
accounted for 7 percent of the global increase in electricity generation.

Qil. China has been a net importer of oil since 1995, and is an important element in the
growth of global oil demand. India is also an important and growing oil importing
country, but to a lesser degree than China. Global oil demand grew only moderately
between 1985 and 2005—1.7 percent p.a—in part due to improvements in efficiency and
substitution to other fuels. Only in 2004 did global oil demand surge by 4 percent or 3.2
mb/d due to exceptionally strong economic growth worldwide. China represented just
over one-quarter of the increase (about its typical share) and India just 3 percent (below
its normal share). Although rising oil demand pushed the industry up near capacity
constraints in 2004, the increase in oil prices—particularly in 2005 and 2006—has been
more to do with supply-side issues. These include OPEC production restraint (through
2004), and more recently to disappointing non-OPEC supply growth, disruptions to
supply (e.g., Irag, Nigeria, and the U.S. from hurricanes), and expectations of future
supply shortfalls and disruptions, because of various technical and geopolitical factors.

Coal. International coal prices will depend very much on the pace of demand in China
and its status as net importer or exporter. Indiawill also play an important role depending
on the pace of imports. Ultimately prices will largely depend on how non-Chinese and
non-India coal producers either meet rapid import demand growth from these countries,
or how they accommodate a possible increase of Chinese exports and stagnant imports
into India (a low probability scenario). Both countries are developing other energy
sources, e.g., hatural gas, hydro, nuclear, and renewables, both to support economic
growth and to substitute away from coa and oil where possible.

Agriculture

China and India can have alarge impact on prices of agriculture commodities, depending
on whether they are a significant net importer or exporter. Chinais quite self sufficient in
grains, and consumption is falling as food preferences change with rising incomes. India
isaso fairly self-sufficient in most grains, but is a net importer of whesat. Chinais rapidly
increasing consumption of vegetable oils—as is India—and both are large importers of
these commodities, especially China. Their growing demand contributed to the drought-
led spike in soybean prices in 2004. China is aso an importer of cotton, and a large
importer of rubber, while India is largely self-sufficient in both. China is a significant
exporter only of tea among agricultural commodities, while India is a large exporter of
tea, coffee and sugar.
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4. Outlook for Commaodity Prices

The outlook for commodity prices in the near term is uncertain, partly because of the
inherently large volatility of many prices. In the longer term there are questions about the
pace of demand in developing countries (particularly China and India), availability and
access to supplies, technology developments, production costs, government policies and
environmental considerations, including global warming. Real non-oil commodity prices
have declined for more than a century (see Figure: represents the trade weighted indices
of commaodity pricesin constant U.S. dollars relative to the manufactures unit value index
(MUV?). The decline in real non-oil commaodity prices from 1900 to 2005 was about 60
percent and the rate of decline was about 1.0 percent per year. Real oil prices have
increased relative to 1900, but have been below their 1980 highs through 2005.
Following the oil price shocks of the 1970s and 1980s, real oil prices trended downward
through 1999, but OPEC production restraint, strong demand, and supply constraints
have lifted prices once again.

Real Oil and Non-Oil Commodity Prices
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The World Bank expects non-oil commaodity prices to decline after prices peak in the
current cycle®. However the path will not be smooth, and prices are expected to remain
volatile. Supplies are expected to comfortably satisfy demand going forward, assisted by
new technologies to help reduce costs. For agriculture prices, medium term risks include
higher energy and fertilizer prices, strong demand from rapidly growing developing
countries increases, drought in a major producing country, or sharply higher biofuels
production. A longer-term concern is the competition between food and fuel as the share
of agricultural commodities used for biofuels increases. Prices for metals and oil are
expected to decline, but remain somewhat above average prices of the 1990s, due to

* Manufactures unit value index (MUV) in U.S. dollar terms of manufactures exported from the G-5
countries weighted by exports to developing countries.

® Forecasts published in the World Bank’s Global Development Prospects and Global Development
Finance each year.
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rising costs. In the case of oil, OPEC production restraint could keep prices well above
the costs of production. Resource constraints are not expected over next two decades or
into the distant future. Environmental pressures are expected to increasingly restrain
demand for energy over the longer term.

With the sharp run-up in oil and metals prices, questions are being raised as to whether
this cycle is different, and if prices might remain elevated for an extended period. Strong
demand in China and India, supply shortfalls, and rising costs are cited as the main
reasons why prices might remain high for these commodities. Rising long-term
investment in commodities as an asset class, e.g., from pension funds, are also cited as
propping up prices for a lengthy period. However, commodity prices are most likely to
remain cyclical and volatile, and not permanently higher.

Metals

Metals prices will ultimately depend on the ability of producers to expand (or reduce)
capacity to meet demand. Rapid growth in demand that stretches capacity development
will require sufficiently high prices to bring on adequate marginal capacity. Should
demand be relatively weak, eg., from economic recession, prices may have to
temporarily fal to levels to shut-in capacity, e.g., operating costs of highest-cost
producers. In the long term, prices are assumed to equate to long-run marginal costs
(LRMC). There is expected to be a modest increase in the cost curve for most metals in
real terms due to rising costs for energy, labor and materials which will remain partially
in place when price cycles turn downward. Nickel and iron ore might have the greatest
increase in cost curves because of expensive new technology in the case of nickel, and
large infrastructure costs in the case of iron ore.

Demand for aluminum is expected to double over the next two decades, and the demand
for copper to nearly double over the period. More than half of the growth will bein China
and India, with China accounting for half of the growth. Construction is the largest
consuming sector for copper (followed by transport and electronics), while the transport
sector is the largest consuming sector for aluminum (followed by construction and
packaging)®. Copper demand is expected to rise for manufacture electronic goods, and for
transport, as more electronic features are added to vehicles. Hybrid, electric and fuel cell
vehicles could have a significant impact on copper demand as well. Transport is expected
to offer the largest growth for aluminum demand that will help reduce weight and
improve vehicle efficiency. There are also a number of risks to metals demand, e.g., fibre
optics and wireless technologies in telecommunications, plastic tube plumbing in
construction, composite materials for jet aircraft, and plastic and glass bottles in

packaging.

China, and to a lesser degree India will bring a significant portion of the world's
population into the per-capita income range where metals demand accelerates. Much of
China's metas demand has been fueled by investment in public infrastructure,
manufacturing facilities for domestic and export consumption, and construction. The

® Roughly three-quarters of total metal output is consumed in the auto, housing and consumer goods
sectors.
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Beijing Olympics in 2008 and World Expo in Shanghai in 2010 are expected to sustain
metals demand in these two cities until the end of the decade. Beyond the 2010-2015
period, public investment is expected to sow, as is investment in manufacturing
facilities, in part due to a stronger banking sector and appreciating currency. Nevertheless
domestic demand and exports will remain strong.

Chinawill have a much larger impact than India on metals markets for some time, in part
because of Indias less rapid development in telecommunications, power and
infrastructure. However, the government is taking steps to improve infrastructure and
attract foreign investment. Over time, India’s demand is expected to accelerate while that
of China slows—in part because India's population is expected to grow more quickly
than in China. India s economic growth has accelerated recently, and liberalization and
reform could raise investment in metals consuming sectors. Beyond India and China, the
potential growth for metals demand in the rest of the developing world is vast. With a
large population of 3 billion and low per capita consumption, metals demand could grow
strongly.

One needs to also consider the long-run growth potential beyond a 20 year forecast
horizon of this paper. In the next ten years economic growth could accelerate or falter
temporarily, but still be on along run path of growth. In one long run scenario’, Chinais
expected to grow rapidly in the near-term, but is overtaken by India next decade, in part
because of expected significant ageing of China’'s population. By 2050, China’s economy
is expected to be between 94 percent and 143 percent of the U.S. economy, depending on
whether it is measured at market exchange rates or PPP, respectively. India’ s economy is
projected to grow between 58 percent and 100 percent, on the same basis. India would be
the world’ s third largest economy at market exchange rates, and tied for second with the
U.S. when measured at PPP. On a per capita basis, incomes in China and India in 2050
are 41 percent and 27 percent, respectively, of the size of U.S. per capitaincomesin PPP.
China might be on par with leading G7 countries today, and India with Spain or Korea,
on a PPP basis. The implication is that the potentia growth of metals demand in these
two countriesis very largeif metal intensity approaches that of the industrial world.

On the supply side, demand projections indicate that production will have to roughly
double for aluminum and copper over the next 20 years. There is significant potential for
copper production to expand, led by North and South America. While Canada, Chile and
Peru have the largest potential, other countries also have good prospects, e.g., Brazil and
Mexico. Australia also has large potential, and Mongolia and the African copper belt
(particularly the DR Congo and Zambia) offer the largest potential for new growth.

For aluminum, future additions to capacity additions will be constructed in regions that
have low-cost power potential, e.g., remote hydro sites, excess natural gas, or low grade
coal that cannot easily reach world markets. Roughly one-third of the operating cost to
produce aluminum is power (this varies during the price cycle). The main additions to
capacity in the next decade are expected in China, India, Russia, Iceland and the Middle
East—the latter three because of low power costs. Projects are also expected in other

" PricewaterhouseCoopers, John Hawksworth, “The World in 2050”. March 2006.
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countries that offer low-cost power from natural gas, e.g., oil producing countries, and
from hydropower, e.g., Brazil, Canada, and Norway. In the second decade to 2025,
capacity will continue to be developed in regions with a low opportunity cost of power,
e.g., a number of oil producing countries. Two regions that will struggle to add capacity
are North America and Europe because of higher power costs, environmental regulations,
and prohibitive labor costs. Chinais not expected to be a location for export smelters in
the long term because of expected upward pressures on power and labor costs, and
appreciation of its currency. As such, it is unlikely that China will be able to compete
with Middle East countries that have |lower-cost power.

In general, there is no shortage of metal resources over the next two decades and beyond.
However, ores are likely to be of lower grade, and new projects will likely be in more
difficult locations thereby raising exploration and development costs. This will reinforce
the upward shift in long-run marginal prices. Also contributing to this long-run shift will
be the need for expensive infrastructure, new processing technology, and the need to
confront political risk. High prices and profits will also entice workers to seek higher
wages and prod host governments and communities to seek more equitable mineral
taxation and benefit sharing arrangements. These can affect development of new projects.

The industry has continued to make strides in reducing costs of mining and smelting
operations through technological developments and better management of projects. There
have been dramatic expansions in mine capacity, notably iniron ore in Western Australia
and Brazil, and copper in Chile. Improved equipment and larger machinery have helped
improve economies of scale at these locations. Occasionally major breakthroughs occur,
e.g., introduction of leaching technology in the production of copper, attempts to develop
inert anode technology in aluminum smelting, and the development of pressure acid leach
for the recovery of nickel from laterite deposits. It is expected that the industry will
continue to strive to development new technologies to reduce costs.

Petroleum

Some analysts expect oil prices to remain high and possibly continue rising indefinitely
due to rising demand in developing countries and the difficulty of oil supplies keeping
pace. Even if supply capacity does increase in tandem with oil demand, OPEC is thought
likely to restrain production to keep prices relatively high. Others—like the World
Bank—expect that high oil prices will impact both demand and supply, and that prices
will be pressured lower over time, though not to levels in the 1990s. There are no
resource constraints into the distant future, and environmental concerns and new
technologies could limit demand growth.

Oil is expected to remain the largest fuel in the energy mix over the next 2 decades and
beyond. Unlike the metals industries, world oil demand is only expected to grow by about
a third over the next 2 decades according to the IEA® and U.S. Department of Energy
(DOE)®, rising by about 25 mb/d or less than 1.5 percent p.a. Developing countries are

8 International Energy Agency. World Energy Outlook 2005.
® United States Energy Information Agency. International Energy Outlook 2006.
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expected to account for the bulk of the increase, with the highest rates of growth in China
and India, a near 3 percent according to the IEA. China and India combined will
represent less one-third of the growth in world oil demand, and consequently will have a
smaller impact on the oil market than in the metals markets. The OECD and Transition
Economies together will increase oil consumption about the same as China and India
combined in volume terms, but at much smaller rates of growth.

Two-thirds of the growth in oil consumption will occur in the transport sector. Oil will be
a margina fuel in the power sector, with its share falling in every region. Industrial,
commercia and residential demand is expected to increase moderately, and most of the
growth will be in developing countries, including Chinaand India

China accounts for a much smaller share of world oil consumption (and production) than
for metals and agriculture. Thisis partly due to the fact that it uses coal to fuel more than
two-thirds of its energy needs. India, on the other hand, has a share of world oil
consumption that is similar to its share in metals, of roughly 3 percent, although it too
uses coal for more than half of its energy needs. China and India s expected share of the
growth in oil consumption, at under 30 percent, compares with more than half of the
growth in world metals consumption.

World oil supplies are expected to increase commensurably with the increase in oil
demand. In the near-term, OPEC production is expected to grow slowly because of
known developments and expected increases in such areas as Brazil, Canada, West
Africa, Russia and the Caspian. Beyond 2010, there is considerable uncertainty on the
path of OPEC and non-OPEC oil supplies. The IEA (2005) projects non-OPEC supplies
(including non-conventional oil) to increase dlightly beyond 2010 (under rea oil price
assumptions ranging from $35 to $39/bbl (2004 dollars) over its forecast period to 2030).
The U.S. DOE (2006) projects non-OPEC production capacity to increase more rapidly
beyond 2010 at arate of 1.5 percent p.a. (itsreal oil price assumption has prices declining
to $41/bbl in 2014 and rising to $57/bbl (2004 dollars) at the end of its forecast period in
2030). The DOE states that its latest oil price assumption reflects a reassessment of the
willingness of oil-rich countries to expand production capacity as aggressively as
envisioned in previous outlooks. The difference in OPEC supply projections in 2025
between the IEA and DOE is about 7 mb/d (out of aworld oil market of about 110 mb/d).

There a number of risks to the forecast. On the demand side, more rapid growth in oil
demand in China, India, and other developing countries—particularly for transport—
could put additional strain on oil producers to supply larger volumes of oil. On the other
hand, a number of government policies and technology breakthroughs could curb the
growth in oil demand. Environmental concerns over pollution, congestion and global
emissions could initiate policies to reduce oil use, e.g., carbon taxes and higher CAFE™
standards. New technologies could reduce oil use in transport, e.g., hybrids, and
eventually zero emissions vehicles. While the latter may be some time in future, such
prospective developments that would threaten the long-term demand for OPEC oil may
persuade oil producersto limit their market power.

19 Corporate Average Fuel Economy for passenger vehicles and light trucksin the U.S.
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On the supply side, there could be much greater production from non-OPEC regions.
Historically, projections of non-OPEC supply have been overly pessimistic, in that non-
OPEC supplies have been projected to peak imminently and then decline relentlessly. To
date that has not occurred, and non-OPEC supplies may again be understated. With the
rise in oil prices, there are again increasing claims that “the world running out oil”,
similar to during the early 1980s when real oil prices were projected to rise “forever”.
There are a growing number of analysts that believe world oil production will peak
during the next decade (2010-2020), and that oil prices must keep rising (see Association
for the Study of Peak Oil and Gas™'). While many analysts and companies (including the
World Bank) do not believe that oil supplies will peak during the next decade, should this
indeed happen it would have a large impact on China, India and other developing
countries. In the extreme, a physical shortfall in oil supply likely means that GDP growth
would suffer in the medium term, as there smply would not be sufficient resources to
grow. Higher oil prices would be necessary to clear the market, and this would dampen
growth.

“Energy security” is gaining fashion, in part because the expected growth in oil supplies
will be from more difficult regions. Many countries are off limits to foreign investors, as
petroleum sectors are managed by state companies, either wholly or through limited joint
ventures. With high oil prices, a series of nationalizations have emerged, e.g., Russia,
Venezuela and Bolivia. At the same time, Chinese companies have been scouring the
world buying up oil and other natural resource assets in order to secure supplies.
However, this does not mean that these supplies will be completely secure, and in any
case will not be much cheaper than purchasing on the open market.

Conclusion

Commodity prices are inherently volatile and cyclical. The surge in demand in China,
particularly for metals, caught the industry by surprise, and the current price cycles for
metals and petroleum are expected to be higher and longer than previously envisaged.
There have been temporary factors that have restrained investments in new capacity and
delayed new projects, namely shortage of skilled labor and equipment, higher wage
demand and strikes, and higher prices for energy and materials. Increases in capacity in
both industries are underway which will bring markets back into balance in the next year
or two and lead to declines in prices, though not to levels of the 1990s. Higher prices for
energy, materials and wages are expected to contribute to higher costs in future,
augmented by increasing costs of new developments in more difficult regions. These will
be partly offset by development of new technologies. A shortage of resources over the
coming decades and beyond is not anticipated. China, India and other developing
countries have the potential to absorb higher demand for metals and petroleum than
forecast, and this would increase the strain on the respective industries to develop new
supplies. However, prices are expected to be cyclical, and not become permanently
higher at anywhere near recent price levels. Oil markets have the added element of OPEC
production restraint to lift prices well above the cost of production, as occurred in the

1 hitp://www.peakoil.net/
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early 1980s. However, too high prices could again impact demand and supply and
ultimately result in lower prices.
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1. Metals Consumption 1992-2003 - Select Countries
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2. Metals Consumption, Steel Production, Iron Orelmports— Select Countries

Refined Tin Consumption
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3. Metals Consumption per GDP (PPP) and Per Capita— Select Countries
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4. Metals Consumption and Steel Production Per GDP (PPP) and Per Capita
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5. Energy Consumption 1992-2003 — Select Countries
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6. Energy Consumption and Electricity Generation Per GDP (PPP) and Per Capita
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7. Agriculture Consumption (1) 1992-2003 - Select Countries

Wheat Consumption (million tons)
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7. Agriculture Consumption (2) 1992-2003 - Select Countries
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8. Agriculture Consumption (3) 1992-2003 - Select Countries
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10. Agriculture Consumption Per GDP (PPP) and Per Capita (1) — Select Countries
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11. Agriculture Consumption Per GDP (PPP) and Per Capita (2) — Select Countries
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12. Agriculture Consumption Per GDP (PPP) and Per Capita (3) — Select Countries

Tea Consumption per GDP
(tons per $million GDP - PPP (2000$) )

Tea Consumption per Capita
(tons per '000 people)

07 3.0
061 [ 1992 25 1 1992
i 2003
0.5 W 2003 2.0
0.4 -
1.5
0.3 A
021 1.0 A
0.1 051
0.0 0.0 4
LSS E S DS S & F S S @S D @ &
& & F (S Qrf"\ K T ES N F W %‘&qf S Nt
Coffee Consumption per GDP Coffee Consumption per Capita
06 (tons per $million GDP - PPP (2000%$) ) 8 (tons per '000 people)
05 1 I 1992
- 1992 6
041 2003 . M 2003
0.3 A 41
0.2 3
2,
0.1 14
0.0 o4
@ 2 S LSO D 2 N QS L P SRS D S Qo
F PSS FEF P PSS T I L L LN G S ESP
S & & K *—OQ'S&.\% \@' S Oé\é‘ N N S Q,?;P N SN &
Cotton Consumption per GDP Cotton Consumption per Capita
8 (tons per $million GDP - PPP (2000$) ) 20 (tons per '000 people)

1992
W 2003

O B N W b~ OO N
L L L L L L L L

1992
167 m 2003
121
sl
"
ol

@ @ & & 2L D e & @ L SRS E D P Qe
T F L F PSSO SY FFI L FN G FE S
S ¢ &9 Q/SP% N3 P F S & N (R A Qrz}"\ N RN 0@‘&
Rubber Consumption per GDP Rubber Consumption per Capita
07 (tons per $million GDP - PPP (2000$) ) 20 (tons per '000 people)
0.6 1 1992 16 1 1992
0.5 4 M 2003 W 2003
0.4 27
0.3 8
0.2
4 4
0.1
0.0 0+
R T R N R R A T A Q@ @ & L 2 LSO D e Q
& P &R D @S F S @O O @ ST
S & &R {QQ&% Qgr S o S Oq}o N & & & R @Q?}P{o \@\' I F (S ?}&'o N

Source: Food and Agriculture Organization and World Bank.

41




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


