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Executive Summary
and Recommendations

The spectre of resource insecurity has come back with a vengeance. The world is undergoing a period of intensified
resource stress, driven in part by the scale and speed of demand growth from emerging economies and a decade of tight
commodity markets. Poorly designed and short-sighted policies are also making things worse, not better. Whether or not
resources are actually running out, the outlook is one of supply disruptions, volatile prices, accelerated environmental
degradation and rising political tensions over resource access.

Fears of resource scarcity are not new. On many occasions, higher rates of investment and improved technology have
resolved the problem of the day, though often with additional environmental and social costs. With the maturation of
technologies to access non-conventional gas and oil, as well as the global economic downturn, some analysts suggest that
the resource boom of the past decade is coming to an end - especially in the extractive industries — and that resource-
related tensions will ease.

The hard truth is that many of the fundamental conditions that gave rise to the tight markets in the past ten years
remain. In the case of food, the world remains only one or two bad harvests away from another global crisis. Lower
prices in the meantime may simply trigger another bout of resource binge, especially in the large and growing developing
countries.

This report focuses on the new political economy of resources. It analyses the latest global trends in the production,
trade and consumption of key raw materials or intermediate products and explores how defensive and offensive moves
by governments and other stakeholders are creating new fault lines on top of existing weaknesses and uncertainties.

The report also proposes a series of critical interventions, including new informal dialogues involving a group of
systemically significant producer and consumer countries (‘Resource 30’ or R30) to tackle resource price volatility and
to improve confidence and coordination in increasingly integrated global resource markets.



Executive Summary and Recommendations

Xi

The changing global resource landscape

Mainstream projections suggest continued demand growth for major resources — from fossil fuels to
food, minerals, fertilizers and timber — until at least 2030, notwithstanding the peril of forecasting. The scope
and size of resource consumption, and the associated environmental impacts, risk overwhelming the ability of
states, markets and technology to adapt.

The emerging economies lie at the epicentre of the new and evolving political economy of critical
resources. The growth of China and India — as both consumers and producers — has affected multiple
resource markets. In the past decade, global use of coal, palm oil and iron ore has been growing at 5—10% a
year, while that of oil, copper, wheat and rice has been growing at 2% a year.

Resource trade has grown nearly 50% from a decade ago in weight terms owing to expanding trade

in oil, iron and steel, coal, oilseeds and cereals — all feedstocks for China, the factory of the world. Beyond
the traditional powers and emerging economies, a wave of developing countries will become important resource
consumers in the next decade. They are likely to include Iran, Vietnam, Turkey and Thailand.

Large-scale resource extraction remains concentrated in a handful of countries. Across 19 resources
(crops, timber, fish and meat, metals, fossil fuels and fertilizers) the three largest producers on average account
for 56% of global production. The eight dominant players are China, the United States, Australia, the European
Union, Brazil, Russia, India and Indonesia. Others with significant production capacities for one or two major
resources include Argentina (soybeans), Saudi Arabia (oil), Iran (oil and gas), Canada (potash and nickel) and
Chile (copper). For resources with smaller production volumes, such as palm oil or many speciality metals,
concentration among producer countries is even higher.

A new wave of increasingly important producers has emerged in the wake of the resource boom, often
fuelled by large-scale foreign investment. Peru has become an important producer of copper and zinc, as has
Angola on oil. Mongolia (for copper and coal) and Mozambique (for coal and gas) are poised to follow suit.
Paraguay has become the fourth largest soybean exporter. Their fast-expanding resource sectors are becoming
a flashpoint for social and political tensions.

African countries are conspicuous by their absence from lists of major resource producers. Despite the
hype surrounding the so-called ‘new scramble for Africa), many agricultural or resource-seeking investments
remain speculative or have yet to commence production.

The dynamics of resource production and consumption are interlinked through markets, trade and
the global environment. Constraints on the future production of any particular resource lie not only in their
availability and price, but also in the accessibility and cost of the other resources used to produce them.

Future availability of food, energy, timber and metal resources at affordable costs will be determined
by a combination of factors — including accessible reserves, transportation routes, environmental
considerations, technology and input costs (such as water and energy). Reserve figures are often imperfect
guides. Also significant will be investment conditions, shaped by the socio-political context in producer and
consumer countries. The shale gas phenomenon illustrates the potential for technological innovation and policy
incentives to transcend ‘resource limits’, as well as new risks.

Expanding the supply of many resources means a shift in production to more challenging technical
and operating environments: weaker governance, poorer-quality soils, greater climate vulnerability,
deeper wells and lower ore grades. Even though the specific consequences will differ among sectors

and geographies, the overall shift to more marginal and unconventional production will bring common
challenges. These include ecological impacts associated with land-use change; increasing production in
climate-sensitive areas; risks of technological failure; more resource-intensive production; and accelerating
innovation.
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Key findings

1. Volatility is the new normal

Resource price volatility is not just a problem for resource consumers or producers - it has long-term implications
for global economic security. This is because volatility increases risk margins, which serve as a powerful deterrent to
investment into supply. Short-term but frequent price fluctuations could therefore lead to higher long-term prices and

greater supply insecurity.

Local disruptions — whether from extreme weather or labour unrest - can rapidly translate into higher resource
prices in international markets. These price spikes in turn create macroeconomic pressures for governments, especially
in consuming states. Political sensitivity to fluctuations could trigger overreactions or even militarized responses that
exacerbate these tensions.

The political and social consequences of a resource price shock are most acute where the transmission mechanism
is rapid and resilience is low. In 2011, high prices of staple foods and energy led to a doubling of inflation rates in low-
income countries — where these staples make up half of consumer expenditure.!

Buffers are smaller than they used to be. The drive for efficiency through just-in-time production models continues
to encourage low stockholdings. Global food stocks today remain close to crisis thresholds. The US Department
of Agriculture predicted global pre-harvest corn stocks in 2012 falling to the lowest levels since 1974." Mounting
environmental stress and continued market interventions by governments reinforce price volatility.

High and fluctuating prices are spurring new waves of resource nationalism and making unilateral and bilateral
responses more attractive. For resources such as soybeans, iron ore or palm oil, increased market power in a few
producer countries or corporations — whether through mergers and acquisition, nationalization or investments by
state-owned enterprises (SOEs) — will limit options for consumers. Competition for critical resources, already acute in
many parts of the world, may escalate, with the risk of a downward spiral of increasing competition — between sectors,
communities and nation-states — and decreasing trust.

Measures to dampen the threats posed by volatility can serve as an insurance policy for the global economy. Past
attempts to manage international resource price volatility through market interventions have, however, been costly and
largely unsuccessful. Despite these failures, one key question for the future is whether better use of emergency stocks
can be part of the solution. In the medium term, driving down resource intensity and encouraging sustainable use are
the only remedies for high and volatile prices.

2. Environmental change and degradation are challenging traditional approaches

Environmental change and degradation are challenging business-as-usual approaches to resource extraction,
production, processing and consumption, whether through scarcities of specific inputs such as water or indirectly through
social-political opposition. Climate change is leading to shifts in long-run trends in, for example, temperatures and rainfall
patterns. Most ominously, climate change is expected to increase the frequency and severity of extreme events such as heat
waves and floods, with the potential to disrupt resource production and further destabilize tight international markets.

Freshwater scarcity stands out as one of the most pressing cross-cutting challenges. While global water withdrawals
have tripled in the last 50 years, the reliable supply of water has stayed relatively constant during the same period.’

i IMF (2011), Managing Global Growth Risks and Commodity Price Shocks: Vulnerabilities and Policy Challenges for Low-Income Countries, International Monetary
Fund, http://www.imf.org/external/np/pp/eng/2011/092111.pdf.

Mayer, G. (2012), ‘US predicts receding food price threat, Financial Times, 23 February 2012, http://www.ft.com/cms/s/0/54cf1176-5e40-11e1-85f6-
00144feabdcO.html#axzz24wdVnrhu.

World Water Assessment Programme (2009), The United Nations World Water Development Report 3: Water in a Changing World (Paris: UNESCO and London:

Earthscan).
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There is, moreover, great geographical variation, with sufficiency depending on local conditions, quality and delivery
mechanisms. The supply gap is already severe in many developing countries which are least capable of putting in place
the necessary policies and infrastructure to capture, produce, treat and distribute water, as well as demand management
policies and cross-boundary sharing agreements.

3. Trade as a frontline for resource conflicts

Trade is becoming a frontline for conflicts over resources — at a time when the global economy is more dependent
than ever on trade in resources. Export controls intended to prevent sharp domestic food price inflation in many
producer countries, for example, ended up magnifying price spikes in 2008 and 2011. A number of key raw materials
suppliers (especially manufacturers), such as China and Indonesia, have resorted to export controls as part of a
broader move towards more explicit and interventionist industrial policy. Brazil and India are also considering
similar measures. However, even short-term export restrictions may backfire if they precipitate similar actions in
other producing countries, driving up prices and creating a collapse in confidence that spreads from one resource to
another.

With multilateral trade negotiations on hold, escalating trade wars over resources could overwhelm the dispute
settlement regime at the World Trade Organization (WTO). There is an urgent need to develop confidence-building
measures that will increase transparency and predictability on the use of export controls and other restrictions, especially
in the midst of a commodity price crisis. It will also be critical to make a better distinction between environmentally
sound and perverse subsidies for resources.

4. Resource politics matter

Resource politics, not environmental preservation or sound economics, are set to dominate the global agenda
and are already playing themselves out through trade disputes, climate negotiations, market manipulation strategies,
aggressive industrial policies and the scramble to control frontier areas. The quest for resources will put ecologically
sensitive areas under continuous pressure unless a cooperative approach is taken, not least in the polar regions, major
forests and international fisheries.

The markets for critical resources have always been political. States have often taken action to preserve access to
resources for their own economies — whether through direct interventions or via proxies. But higher prices and higher
volatility have increased the stakes within and between countries. Compulsory nationalization or the assumption of a
controlling interest, the confiscation of foreign-owned assets, windfall profit taxes and similar measures may become
more common in an era of fluctuating prices.

Many of the political and economic realignments are already under way. Middle Eastern importers of food and Asian
importers of raw materials - keen to guarantee access in an era of potential resource scarcity — are building economic and
trade relationships with the major producing regions. In turn, producer countries have responded with policy measures
of their own. With production concentrated among a few major exporters, OPEC could be joined by new international
cartels in other resource markets if high prices persist.

The proliferation of SOEs or sovereign wealth funds in overseas resource sectors has generated renewed fears that
they will serve as blunt instruments for the interests of foreign governments. SOEs are criticized for having non-
commercial objectives, such as tying up deals overseas to feed their domestic economies with cheap resources.

But the evidence so far is mixed, and the extent to which SOEs are or can be directed by governments varies
considerably. Physical ownership of assets and supply chains could indeed be an advantage in times of major crisis.
For most countries, however, access to functioning global markets remains the best source of resource security.
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5. Collaborative governance is the only option

The political economy of natural resources is increasingly shaped by the large, structural shifts under way in the
world - whether in the changing natural environment, in the deepening interrelationship between resource systems,
or in the rebalancing of global income and power. The world must now contend not just with growing environmental
threats such as climate change and water scarcities, but also with the shift in consumer power from West to East, the
concentration of resource ownership and the rise of state capitalism. All these moving pieces are changing the rules of
the resources game.

In this context, investment in the environmental and social resilience of developing economies will be critical to
long-term global resource security. There is a window of opportunity for leadership by OECD countries to help tackle
the challenges facing new producers such as Mongolia. These include weak infrastructure, low-skilled workforces, water
scarcity and political instability - all adding up to an unfavourable investment climate that may threaten long-term
production prospects. In addition, emerging economies such as China, India and Brazil must become partners with the
OECD in these undertakings to avoid destructive, ‘race to the bottom’ competition.

Existing international institutions are not up to the task of dealing with volatile markets. There have been no
credible international policy responses to volatile resource prices, even though this challenge requires urgent policy
innovation. For example, in the case of food, no rules or agreements are in place to deal with export controls,
coordinate stockholdings or reduce the impacts of biofuel mandates on food prices. Repeated attempts to discuss such
approaches have been stalled by conflicting politics and the needs of individual governments to protect particular
domestic interests.

The blindness of standard policy prescriptions to resource politics could worsen the future outlook and
undermine sound economic choices. To help ensure the world is equipped to move towards a new resource
equilibrium under stress conditions, it will be critical to manage perceptions, expectations and fears of resource
scarcity in a collaborative manner. It will be equally necessary to mitigate excessive politicization of resource
markets and trade that could bring about worst-case scenarios. New modes of engagement also become critical as
the centres of key decision-making on resources become diffused beyond traditional powers. It is not just a question
of depoliticizing the resources debate, but of creating new structures and dialogues to make the politics of strong
resource governance and good economics easier.

Recommendations
To avoid sleepwalking into a prolonged era of resource-related strife, the report makes ten top-line recommendations.
Fostering new leadership

1. To galvanize innovative thinking and change the status quo, this report proposes the formation of a new club of the
world’s principal resource-producing and -consuming countries to fill existing governance gaps on resource and
scarcities governance (see Table A). This ‘Resources 30’ or R30 grouping, conceived as a ‘coalition of the committed,
would comprise leaders and officials from thirty countries of systemic significance as resource producers,
consumers, importers or exporters.

The R30 could provide an informal but dedicated forum where governments and stakeholders can address specific
resource-related issues, including tackling price volatility at the sectoral level, devising guidelines on the use of
export restrictions, and encouraging transparency of state-owned enterprises. Other stakeholders could also
be invited to engage in an expert or observer capacity. The findings of these meetings could feed into existing
international institutions, such as the International Energy Agency (IEA), WTO and G20.
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Reducing vulnerability to short-term shocks

2. Mechanisms to reduce the impacts of short-term commodity price shocks should be explored in existing

international institutions or in newly formed groupings of governments.

Oil: Efforts should be accelerated to expand or link the IEAs emergency sharing mechanism to those in the
emerging economies, especially China and India. Another idea would be to introduce a new system to enable
the companies critical to fuel supply to access a percentage of national reserves in case of force majeure without
prior government approval. This would help mitigate localized disruptions before they feed into international
markets.

Food: Major grain-based and oilseed-based biofuel-producing countries could collectively purchase call options
from their biofuel industries. This arrangement would act as a virtual global food reserve. These contracts
could specify a trigger — based on a price index — which when activated would obligate the producer to release
feedstock back into food chains.

e Metals: Global data and transparency on metals production, trade and stock levels should be enhanced.

Stockholding figures from traders could be collated by an escrow service and published in aggregated form.
The work of the international commodity study groups for zinc, copper and other metals could also be brought
together as a publicly accessible data hub and expanded to include production data for all key metals, in virgin
and secondary markets.

3. Guidelines on forgoing the use of export restrictions in times of commodity price crisis could be adopted as either

an informal pledge or a plurilateral agreement at the WTO.

Investing in sustainable production and resilience

4. Clear policy incentives, government procurement rules, market creation schemes and pricing structures that reflect

the full environmental and social impacts are needed at the national level to incentivize higher resource productivity

and efficiency.

5. It will be critical to engage the next wave of new resource producers and consumers in constructive dialogues and

initiatives. R30 or G20 governments could provide support to improve transparency, manage export and import

dependencies, and strengthen environmental resilience in infrastructural investment and climate adaptation,

especially in low-capacity producer states.

6. The elimination of environmentally perverse subsidies must be a global priority; any multilateral plan of action

will require a clear timeline, concrete support for poorer states to reform their resource pricing, as well as effective

channels and fora to share experience and technical expertise.

7. Water-sharing agreements at catchment level need to provide flexibility and adaptability against future environmental

changes. Also important are efforts to strengthen collection and monitoring of water-related data. Donors should

support the roll-out of drip irrigation in rural areas, as should investors in land transfers.

Reinvigorating rule-based resource governance

8. Criteria should be established (including for moratoria) to govern resource production or extraction in areas of

significant biodiversity or ecological sensitivity, such as the deep sea or the Arctic, where effective mitigation efforts

or remedies are not available or affordable.
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9.

Extreme engineering options are likely to become increasingly popular in a resource-constrained world. For this
reason, relevant ministries, businesses and industry associations should discuss and implement national or local

governance mechanisms and best practice on extreme responses such as weather modification.

. An annual ‘State of the World’s Resources’ report or an international resources data bank could be launched to

standardize in a transparent manner the collection and sharing of data on resource endowments, stocks and trade
figures. Such an initiative would benefit from parallel efforts, supported perhaps by charitable foundations, to
increase the capacity of civil society and local communities and media to monitor resource usage and extraction at
the local level.
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Table A: Candidates for the R30

Key consumer

Key exporter

Key importer

Description

o
o
=]
°
o
o
>
0
4

Australia o

Brazil o

Canada °

Chile °

China (incl. o

Hong Kong)

EU27 °

France

Germany

India o

Indonesia L]

Iran

Italy

Japan

Malaysia

Mexico

Netherlands

Nigeria

Norway

Russia o

Saudi Arabia o
Singapore
South Korea

Spain

Switzerland

Thailand

Turkey

UAE
United Kingdom

United States o

Venezuela

Key mining country especially for coal and iron ore. Also an expanding gas producer and a large agricultural exporter.

Key agricultural producer and iron ore exporter. Expanding oil producer with significant reserves in offshore
pre-salt fields. Large consumer especially of agricultural products, with fast growing energy and metal
consumption.

Expanding (mainly unconventional) oil and gas producer. Major farming and mining industry. Large importer of
both unprocessed and intermediate oil and metal products.

Largest copper producer today. Responsible for a third of world production.

Major and fast-growing coal, metal, and food producer and consumer. Top importer of metals and forestry
products, and fast-growing importer of fossil fuels and some agricultural products. Large exporter of metals
and agricultural and fishery products.

Key consumer and importer of fossil fuels and metals. Major producer, exporter, and importer of agricultural
and fisheries products.

Large importer mainly of fossil fuels.

Large economy with significant industrial sector, which is dependent on imports especially of fossil fuels,
metals and minerals.

Major agricultural producer as well as large iron ore, bauxite and coal miner. Large exporter especially of iron ore.
Expanding economy with major growth potential and rapid growth in import demand, especially for fossil fuels.

Key producer and exporter for coal, selected metals and many agricultural and forestry products such as palm
oil. Large importer of fossil fuels. Expanding consumer with large growth potential due to size of its population.

Key oil and gas producer and exporter, with second largest conventional gas reserves.
Large importer of metals, fossil fuels and agricultural products.

Key consumer and importer of fossil fuels and metals, mainly for its large industrial sector, as well as significant
importer of agricultural products. Large fisheries sector.

Key producer, consumer and exporter of palm oil. Importer of metals, agricultural products, and petroleum products.

Large exporter of fossil fuels and some agricultural products. Heavily reliant on imports, especially for select
agricultural and forestry products.

Resource trading hub for Europe centred on the third largest port in the world. Significant importer of fossil
fuels and selected agricultural commodities.

Significant producer and exporter of petroleum and petroleum products.
Large (mainly offshore) oil and gas producer. Large fisheries sector.

Key oil and gas producer with large, mainly Arctic and sub-Arctic reserves. Major producer and exporter of
metals (such as steel and nickel) and agricultural products (especially wheat).

World's largest petroleum producer and exporter with the world's largest oil reserves. Growing importer of
agricultural products.

Large fossil fuel refining and trading hub.

Large and resource-intense industrial sector, heavily reliant in particular on fossil fuels and metal imports.
Significant exporter of refined oil and processed metals and large importer of agricultural products.

Large importer mainly of fossil fuels but also some metals and agricultural products.
Large importer of fossil fuels and significant trading and processing hub for metals.

Large and growing importer of metals and fossil fuels for its expanding manufacturing sector. Large producer
and exporter of rice and other agricultural products.

Large fossil fuel importer and growing importer of metals and agricultural products. World's largest iron and
steel scrap importer as raw material for its expanding steel industry.

Key oil producer and exporter. Growing importer of agricultural products.
Large but declining oil and gas producer. Large importer of fossil fuels and metals, especially gold.

Key agricultural and fossil fuel producer and a large mining sector. Key exporter of agricultural products and
large importer of metals. Key fossil fuel importer but with falling import dependence due to consumption peak
and expanding (unconventional) production.

Large producer of oil and key oil and gas exporter.
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Key Facts
Agriculture

Average prices for agricultural commodities are set to rise. By 2050, global demand for
food is expected to have increased by 70—100%. Global cereal demand is increasing at
1.3% per year; average yields are growing at 0.9%.

Volatility in agricultural commodities markets will persist. Global cereal stock-to-use ratios
are at crisis levels below 20%, and will struggle to recover as demand continues to outstrip
productivity growth.

Climate change and extreme weather will become a growing problem for global food
security, triggering regional food crises and global price spikes whenever they hit key
production centres. Agriculture accounts for 70% of freshwater withdrawals worldwide, and
up to 90% in developing countries.

Agricultural trade remains dependent on a small number of key export centres, increasing the
risks of extreme weather. North and South America are the only two major export centres,
while palm oil production is almost entirely concentrated in Indonesia and neighbouring
Malaysia. Growing export capacity in the Black Sea region is highly variable and vulnerable
to extreme weather.

New trade flows are creating new interdependencies and new risks. Cereal imports for the
MENA region from Russia and Ukraine have overtaken those from either the EU or the US,
growing from 750,000 tons to more than 24 million tons — the risks of which became clear
in 2011. Booming Chinese meat consumption has seen global soybean trade reorganize
itself between China and South America.

Concentration of production increases the risks of unilateral actions. During the 2008 crisis
over 30 governments imposed export controls, bringing agricultural markets to the edge.
In 2011, Russia’s export ban on wheat drove up international prices and led to the initial
protests in North Africa that became the Arab Spring. Emerging regional production centres
for key commodities such as wheat, rice and soybeans also raise the prospect of cartels.
The sheer scale of China's strategic food reserves and its levels of production and
consumption mean that tight agricultural markets are highly sensitive to changes in China’s
net trade position. A critical uncertainty is how long China'’s policy of self-sufficiency in grains
can be maintained, given the rising demand and environmental constraints it faces, and how
any such retreat from this policy would be implemented.

Metals

China is the dominant metals consumer. Its share of global metals consumption will increase
from 40% today to about 50% in 2020, despite the current slowdown. Many mining
countries —including Australia, India, Peru, Brazil and Chile — have become increasingly
dependent on exports to China. Of all the metals traded worldwide, 45% goes to China —
more than the sum total of the 20 next largest importers.

Between 2000 and 2010, China increased its production in iron ore by 233%, bauxite
by 293%, zinc by 150% and copper by 124%, becoming the largest iron ore, zinc and tin
producer, second largest bauxite producer, and third largest copper producer in the world.
Even with the largest mining industry in the world, China is increasingly import-dependent for
most metals. Domestic sources, for example, provide only 37% of the aluminium, 29% of the
iron and 26% of the copper its economy requires.

Future availability is not in question and there have been large additions to global proven reserves
over the past decade. But reserve data are a poor proxy for future supply. Many greenfield
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projects located outside traditional mining countries face multiple challenges. Citigroup suggests
that a quarter of these may not be developed before 2020, with a further 40% at risk.

Adding to the supply challenge are declining ore grades. While iron and bauxite mining may
remain stable, zinc, lead and particularly copper and nickel will be affected by declining ore
grades, as will precious metals such as gold and platinum.

Mining investments have increased more than fourfold in the last decade to nearly $80
billion per year. Sustained large-scale investment will remain necessary to meet future
demand but is threatened by cutbacks related to the recent weakening of metal prices.

A number of emerging economies such as Indonesia have either imposed or are considering
new export restrictions on a variety of metals. China and India would be among the hardest
hit by these bans.

Fossil fuels

The last decade saw the share of global fossil fuel trade going to China and India more than
doubling in value terms (from 4.4% to 10.8%) and tripling in weight terms (from 4.5% to
14.3%).

Over the next 20 years, this trend will reinforce geostrategic interests between Asian
consumers and energy exporters — particularly the Persian Gulf and sub-Saharan Africa for
oil, Russia and Qatar for gas, and Indonesia and Australia for coal.

Some of the traditional exporters of energy have also emerged as the fastest-growing
consumers of energy over the last decade: e.g. Saudi Arabia for oil (6%), Indonesia and
Vietnam for coal (9% and 12% respectively) and Egypt and Thailand for gas (10% and 8%
respectively). This may affect the ability of some to maintain export volumes in future.

With the dramatic growth of shale gas in the United States, global energy projections
have been redrawn. China rather than Europe will be the next test case for unconventional
gas development, with state companies directed to produce 30 bcm of gas from coalbed
methane and shale by 2015 — more than double China’s 2008 natural gas import volume.
The global coal market is being reshaped by the import profiles of China and India — the
world’s largest and third largest coal producers respectively. With its expected increases in
coal-fired power generation, India's demand is projected to be 20% of today's world coal
trade and could overtake China’s volume of imports after 2020.

Heavier volumes of energy trade together with a changing climate, extreme weather
events and water stress will increase the vulnerability of the global energy production and
transportation systems. Much of existing and planned infrastructure will be at risk from storm
damage, rising sea levels and the effects of melting permafrost.

Water and energy provision will be increasingly interdependent. The hydropower sector will
feel the effects of water stress most directly — leading to vulnerabilities in hydro-dependent
regions in Latin America, South Asia and sub-Saharan Africa. Power generation and heavy
hydrocarbons extraction and transformation processes (particularly coal and tar sands) are
likely to compete with water resources in already water-stressed areas by 2030, e.g. in India,
China and South Africa. The perception of unequal access to clean water will be a serious
potential trigger of conflict and instability.

Current mechanisms are inadequate to deal with oil supply shocks, particularly with the rise
of new consumers not included in the IEA's emergency sharing mechanism. The 28 IEA
member countries hold most of the world's strategic oil stocks but China and India have also
begun to develop significant stockpiles, with China planning to expand them to 90 days'’
worth of imports (476 million barrels) by 2020.

Flashpoints for competition and possible conflict over hydrocarbon resources include the
East and South China Seas, the South Atlantic, the Arctic Ocean and East Africa.
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1. Introduction

Dramatic changes in the patterns of production, trade and use of natural
resources — energy, water, agricultural products and minerals — are reshaping
national politics and international relations. After a decade of rising and
fluctuating resource prices, price spikes and supply disruptions, ‘resource
security’ — here defined as reliable access to the resources on which society and the
economy depend, at affordable cost - is now at the top of the global public agenda.

Resource security is a dynamic concept. Innovation in technologies, systems
and practices, for example, can improve the availability and affordability of
resources. It can also introduce new risks. Which resources are deemed critical
and/or insecure changes over time, owing to evolving consumer preferences
and technological changes. Domestic and international political contexts also
shape consumer-producer relations, which in turn affect perceptions of supply
security. Another key factor is the cost associated with (and capacities available
for) securing access to resources. Broader environmental and social changes
further affect resource production and use. Not all changes are evolutionary,
however, as abrupt shifts can follow major supply disruptions or natural
disasters.

Today, anticipation of future scarcities together with high and volatile prices
have already influenced decisions by businesses and governments — despite
slacker markets associated with the economic downturn. The consultancy
company McKinsey presents resource productivity improvement as the
seminal economic and environmental challenge for the years ahead.! The fear
is that concerns over natural resource securitization and politicization risks
will become self-fulfilling prophecies — that states and non-state actors will
increase the militarization of resources in response to perceived threats and
therefore create the conditions for conflict.

High prices and increased volatility suggest critical linkages between
environmental sustainability, geopolitical stability and economic prosperity,
making these goals harder to achieve in the absence of integrated and
coordinated responses at the international level. Are we on the cusp of a new
world order dominated by struggles over access to affordable resources?

The overall scale and speed of growth in demand for resources over the last
ten years are unprecedented,? even though the pace of growth for individual
resources differs. The use of coal, palm oil and iron ore has been growing
at between 5% and 10% a year, while use of oil, copper, wheat and rice has
grown at 2% a year (Figure 3.12). For a handful of resources such as barley or
potatoes, global use has been falling.
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Today, emerging economies have become new epicentres driving changes
in multiple resource markets as both consumers and producers. The rapid
industrialization and urbanization of these countries, especially China, India
and Brazil, represent change an order of magnitude larger than the growth of
Japan and Korea in the twentieth century. These three BRIC countries account
for over one-third of the world’s population and, as with Japan and Korea,
change is taking place at a much faster rate than the analogous processes in
Western Europe and North America. This in turn is creating opportunities for
less developed countries, many of them in Africa, with increasingly valuable
endowments of land, metals or fossil fuels.

It is anticipated that the current resource boom may last longer than earlier
episodes. Large margins of uncertainty surround demand, supply and price
forecasts for natural resources. But mainstream long-term forecasts are
predicting high demand growth and continuing price volatility for most
resources until at least 2030, despite recent signs of easing in some markets
(see Table 1.1). The boom - driven by demand beyond the more affluent
West - has also reshaped the landscape for resource trade and deepened global
interdependencies.

Table 1.1: Outlook for natural resources by 2020 and 2030
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Mainstream
long-term forecasts
are predicting high
demand growth for
most resources until
at least 2030

By 2020 By 2030

Food .

Energy .

Metals .

Average crop prices increase by 15—-20% against
long-rate average, but lower than 2008-10 spike.®
Gilobal food production grows by 1.5% per year.*
Stocks-to-use ratios remain at crisis thresholds.

Fish-as-food demand increases by 11-17%
compared with 2010.°

Demand for energy increases by 17% (from 2010)
by 2020.

To meet oil supply in 2020, over $3 trillion of
investment in the oil sector is needed.

Prices for oil are around $120 per barrel. Gas
prices remain differentiated by regions, with
Asia’s being significantly higher than North
America’s.

30-50% demand growth for major metals; rare
earth demand doubles from 2010 levels.'®
Copper faces a 30% supply gap in absence of
considerable additional investment.

Heavy rare earths remain in deficit until around
2018-20."

Cereal prices increase by 70-90% compared with
2010; up to 130-170% with climate change.®

Crop demand reaches 2.7 billion tonnes, from 1.9
billion tonnes in the 1990s.”

Meat demand growth between 2001 and 2030
estimated at 1.7% per year.?

Fish-as-food demand grows by 20-30% compared
with 2010.°

Demand for energy grows by 29%. Coal demand
grows by 20% and gas by 44%.

By 2035 a total of over $37 trillion of investments is
needed in the energy sector, half of which will go to
the power sector.

Prices for oil are at $100-140 per barrel in real
terms.

90% demand growth for steel, 60% for copper
(2010 baseline). Demand for aluminium more than
doubles.™

Copper could face a 50% supply gap in absence of
considerable additional investment.'*

Potential for temporary shortages of speciality
metals with wider deployment of novel technologies.

Sources: Prepared by Chatham House for the NIC. See US NIC (forthcoming, 2013), US National Security Impacts of Natural Resources by 2020, 2030 and 2040.
Main data sources: FAO (food), IEA 2012 New Policies Scenario (energy), and industry sources (metals).
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4 Resources Futures

The availability

and price of one
resource have
knock-on effects in
the production of
others

1.1 The interlinked resource systems

Resource systems are closely interlinked at the local level and - through markets,
trade and the global environment - increasingly at the global level too. Resource
trade, for example, has more than tripled between 2000 and 2010, from less than
$1.5 trillion to nearly $5 trillion (see Figures 1.1 and 1.2). Many recent reports
seek to analyse the interconnections among resource systems, placing energy,
food and/or water at the centre of a resource ‘nexus. Some have advocated
integrated resource management and governance across sectors and scale.
Others have proposed cross-cutting targets on lowering resource use.”

Figure 1.1: Value of global resource trade, 1998-2010
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Sources: Chatham House Resource Trade Database, BACI, COMTRADE.

The availability and price of one resource have knock-on effects in the
production of others. The energy sector, for example, is a significant user of
water.'* Mining, transport, processing and energy transformation account for
around 35% of water use globally in the industrial sector.!” Water is, of course,
also essential to agriculture. Wheat production in Saudi Arabia, for example,
relies entirely on fossil water. In 2009 the country abandoned its policy of
wheat self-sufficiency because underground non-renewable aquifers were in

precipitous decline.'®

Land for food production is under pressure from competing uses, with cropland
lost to urbanization and industrial use, or converted for biofuel production and
reforestation.” As a result, agriculture is increasingly shifting onto marginal
lands with poorer soils and weak infrastructure. This is particularly the case in
sub-Saharan Africa, which still has the largest reserves of arable land.

The interconnectedness of resource systems means that it is critical to explore
unintended consequences when considering regulatory choices (such as
biofuels subsidies) or supporting the development and deployment of new
technologies. Getting this right, in turn, may generate co-benefits and win-win

outcomes.
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Figure 1.2: Resource trade between regions, by value, 2010
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Figure 1.3: Resource prices: Indices for fuel, food and metal
commodities, 1980-2012
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Resources Futures

Box 1.1: Today’s concerns in historical perspective

Fluctuations in resource prices have long been the norm. Markets have always seen booms followed by busts
— a typical feature of highly cyclical primary industries, such as mining and oil and gas, that require major capital
investments with long lead times. Over the course of the twentieth century, despite increased consumption, the
trend in real prices across the spectrum of resources has in general been downwards.

Many have sought to account for the upward pricing trends for these resources over the past ten years, each with
different physical, production and market characteristics. Some put more weight on increasingly ‘hard’ limits, others
on production bottlenecks and under-investment, unsustainable demand growth and increasing production costs.
Many attribute the tight markets to demographic shifts and the explosion of demand from emerging economies.
Others point to financial speculation as the source of volatility.

Fears of resource scarcity are not new. As far back as 1798, Thomas Malthus — noting that food production might
not keep pace with exponential population growth — suggested the inevitability of famine.?® In a precursor to today's
discussion on self-sufficiency, Malthus supported duties on imported corn to boost domestic production and guard
against dependency on foreign states.

Worries that the world would run out of oil or other resources also appeared at regular intervals. In 1956, the
Shell geologist Marion King Hubbert estimated that world crude oil production would peak in 2000 and decline
inexorably thereafter, even if this could be slowed somewhat by enhanced recovery techniques.2' Paul Ehrlich
foresaw a world in which famine would wipe out millions.?? In the 1970s, against the background of two oil price
shocks, concern about the availability and politicization of resources became widely popularized. The Club of
Rome saw limits to finite resources becoming constraining factors on economic development within a matter of

decades.?®

In many respects, the current debate on resources is dominated by experience of
tight and rigid resource markets in the past decade, which have recently shown
signs of some easing. IMF data (see Figure 1.3) suggest a broad correlation in
price increases across agricultural products, fuels and metals when presented
as an annual average. McKinsey points out that this correlation is stronger
than it has been for at least a hundred years, a reflection of the linkages

between resource markets.*

With the global consumption growth and the anticipated supply-side
challenges, the general contention is that the world has entered a period
of intensified resource stress — with the potential for high and volatile
prices becoming the norm, accelerated environmental degradation,
greater risks of supply shortages and disruptions, as well as intensified
political tensions over control and access to resources. Even though these
developments may resemble previous episodes (see Box 1.1), the larger
shifts under way - in the natural environment, in the relationship between
resource systems and in the distribution of global income and power - are
fundamentally changing the rules of the game. They are also undermining
assumptions about the sustainability of wider resource-intensive economic

growth.
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1.2 Environmental risks and interdependencies — era of
shocks and disruptions

The scale and pace of efforts to meet resource demands have also sharply affected
the state of the global environment - from biodiversity loss, deforestation, soil
erosion and land degradation to air and water pollution. Today, environmental
change and degradation are presenting new challenges to business-as-usual
assumptions about future resource extraction, production, processing and
consumption — whether directly through scarcities of specific inputs such as
water or indirectly through social and political opposition (see Chapter 4).

The principal challenge is global climate change. The World Bank estimates
that by 2025 climate change will result in 1.4 billion people across 36
countries facing crop or water scarcities.”> A recent study estimated that global
temperature rises are already having significant impacts on cereal yields.”* By
2050, 200 million people may be permanently displaced climate migrants, a
tenfold increase over the current documented total of refugee and internally
displaced people.”

The risk is that the knock-on effects of unmitigated climate change and
environmental degradation may cause social instability, generate mass
movements of human population and ultimately trigger political instability
and conflicts over access to water and other increasingly scarce resources. Such
insecurity will be driven not by single, linear changes but by complex interactions
between multiple environmental, social, political and governance factors.

Extreme weather events have become more common and this trend will
intensify® — even in the best-case scenario. The potential disruptions that these
and other environmental changes will bring to global trade and the production
sites for many resources have not yet been comprehended.”” The global energy
transport system is particularly vulnerable to disruption at key maritime
choke points (see Chapter 4) such as the Straits of Malacca and Singapore, Bab
Al-Mandab, the Suez Canal, the Turkish Straits and the Strait of Hormuz.

As the volatility in the price of global resources increases and certainty about
access decreases, the risks of militarized responses aimed at securing vital
goods and assets will multiply. This will in turn increase the pressures on the
institutions and conflict resolution mechanisms already in place and decrease
the chances of further cooperation over shared resources.

1.3 Navigating the world of scarcities

In the coming decade, countries across the world will face enormous
challenges in managing the transition to sustainable ‘resource’ equilibrium
under extreme stress conditions, while keeping the lights on and putting food
on the table. In some cases, investment and technology may bring temporary
solutions to problems of resource availability and access. But on the global
scale, the scope and size of these challenges may overwhelm the ability of states
and markets to adapt.

L so1dey)

The knock-on
effects of global
climate change
may cause

social instability,
mass population
movements and,
ultimately, conflict



| Joydeyn

8 Resources Futures

Competition

for resources
increases the risk
of a downward
spiral towards more
competition, less
trust and poorly
designed policies

Meanwhile, demographic shifts, environmental pressures and a rapidly
changing global economy are exacerbating scarcities and sharpening resource
politics. Fears of resources ‘running out’ and the complex, dynamic and
adaptive nature of global markets are leading states to pursue poorly designed
and short-sighted policies which are likely to undermine, not reinforce, the
conditions for collective prosperity, sustainability and security.

Most zero-sum national strategies to hedge against scarcity and price swings
typically make things worse, not better. High and fluctuating commodity prices
are likely to spur resource nationalism and increase the attraction of unilateral
and bilateral responses that erode trust and undermine multilateralism.
Increasing concentration of producer powers — whether through mergers
and acquisitions (M&A), nationalization or investments by state-owned
enterprises (SOEs) — may limit options for many.

Competition for critical resources, already acute in many parts of the world,
is likely to escalate, increasing the risk of a downward spiral towards more
competition and less trust. These pressures will also continue to augment
existing political and social stresses — between sectors, communities and
nation-states. In such situations, politics usually trumps science and good

economics.

It is the logic of zero-sum competition rather than cooperation and shared
interest that now shapes increasingly dysfunctional multilateral processes.
The G20’s attempts to deal with food price volatility in 2011 were neutered
by the unwillingness of some governments to provide assurances against the
unilateral imposition of agricultural export controls, and of other governments
to consider removing the generous subsidies afforded to their biofuel and
agricultural sectors.

The failure to achieve an international climate agreement at Copenhagen in
2009 was similarly rooted in the special interests and dependencies organized
around resources. In a cruel irony, the countries with the greatest interest
in securing an international climate deal are those with the least bargaining
power: poor, vulnerable states with small resource footprints. Power lies instead
with the major resource producers and consumers, for which decarbonization
implies a profound reconfiguration of both infrastructure and the economy.

Countries with significant fossil fuel resources ostensibly stand to lose most
from a binding international agreement to progressively cut greenhouse
gas emissions, and have accordingly adopted some of the most obstructive
negotiating positions and disruptive strategies. Equity considerations dictate
that the initial speed and extent of decarbonization should be greatest among
developed countries. However, this encounters resistance from domestic
resource-consuming industries such as energy and metals, which face higher
short-term costs and increased competition from their counterparts in
emerging economies. But in climate politics, a level playing field would be
unfair: not only would it fail to incorporate the equity concerns of emerging
economies; it would also penalize their more emission-intensive industries
more heavily. With developed and developing economies unable to agree how
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the relative cost of decarbonization should fall across their respective patterns
of resource consumption, the result is stalemate.

Governments, businesses and citizens must seek answers to some difficult
questions. Can we collectively challenge vested interests to move towards a
more constructive politics over global public goods? Are the right mechanisms
in place to insulate consumers and producers from price swings, so creating
more space for governments to pursue less reactive, more cooperative agendas?
Relatedly, will the existing international architecture be robust enough to
support the world as it moves towards an open and transparent trading system
for resources? Can we pre-empt — or in the worst case, resolve — an explosion
of resource-related conflicts?

This report aims to analyse this new global situation, as well as the stresses
and implications of attempts to manage the production and consumption of
key natural resources, and their international trade. Chapter 2 outlines the
scale and speed of growth in demand for resources over the last ten years
and mainstream projections for the coming decades. It also sets out the new
geography of resources, facilitated by rapid growth in global trade. Chapter 3
is focused on the production of natural resources and how this is changing -
including the key players and the needed investments. The chapter also explains
how these production trends are creating new independencies. Chapter 4
highlights a set of critical uncertainties, including the impact of volatility and
the role of innovation, as well as the key environmental fault lines. Chapter 5
examines how governments and other stakeholders are responding to actual
and perceived shortages — and how this may be worsening the outlook for
resources politics. The report concludes with a set of recommendations on
how international institutions, governments and companies can pre-empt
and manage future stresses on natural resources. These provide a framework
for achieving the transition to a world where global resource consumption is
environmentally, economically and politically sustainable.

Moving towards a
more constructive
politics of
resources will
mean governments,
businesses and
citizens have to
answer difficult
questions
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Growth for critical resources such as fossil fuels, steel and food over the
last decade was driven by economic development in the large developing
economies, primarily China and India. Nearly all demand growth is coming
from the emerging economies.

The value of traded resources tripled in the past decade to about $5 trillion.
China and India lie at the centre of this expanded global resource trade.
One in five tonnes exported worldwide goes to either China or India. Their
growth rates over the next ten years will determine the state of global
resource markets.

The resources boom has reconfigured the contours of bilateral and regional
trade and deepened economic ties. Rising fossil fuel demand will further
increase China’s and India’s import dependence on — and geostrategic
interest in — the Middle East, but also force both to seek greater imports
from other exporting regions, such as South America and Africa.

Beyond the BRICS and OECD countries, a wave of developing countries will
become important resource consumers in the next decade. Iran, Vietham,
Turkey and Thailand are likely to be among them.

Policy choices in key consumer regions will determine the scale of future
demand growth. Without additional measures, such growth is a threat to
economic stability in the medium term for some countries, including major
oil exporters in the Middle East.
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Expanding
populations and
rising incomes will
drive increasing
demand for fossil
fuels, steel, food
and water

2. More, More
and More

For most of the twentieth century, the political economy of resources revolved
around the needs of a few advanced economies, in North America and Europe,
as well as the Soviet Union and Japan, while the rest of the world had much
lower rates of consumption as well as considerable net outflows of natural
resources. This model is now changing.

Today, increasing globalization of supply chains — combined with higher
incomes and population growth - has seen the shifting of processing and
consumption hubs to developing-country regions. With the consolidation
and expansion of regional production networks,*® emerging economies such
as China have switched from their traditional role as exporters of primary
goods to net importers. This chapter explores the evolving geography
of the global resource system, particularly the dramatic expansion of
consumption. These changes are generating new dynamics for the resources
sectors, leading to a structural shift in global resource trade, and creating
new winners and losers. The specific dynamics of agriculture, metals and
energy trade-related dependencies and politics are considered in separate
sub-sections.

2.1 The consumption boom

Driven by expanding populations and rising incomes, significant rates of
growth are expected to 2040 across critical resources such as fossil fuels,
steel, food and water. Rapid increase in resource consumption is often
linked to greater industrialization and urbanization. In China, for example,
after a long period of decline, energy intensity rocketed in 2002, driven by
the growth of heavy industries. It has also been climbing in the Middle East
over the past decade, largely owing to soaring electricity consumption in
air-conditioned buildings. While technological improvements, changing
economic structures and other factors have reduced the material intensity of
the economy, the link between economic growth and resource consumption
has not been broken.*!

Growing wealth has also brought changes in consumer behaviour. Shifting diet
patterns, for example, contribute significantly to the growing demand for key
resources. Average per capita consumption of meat in high-income economies
increased from 55.9 kilograms per annum in 1990 to 93.5 kg in 2002. Over the

same period, there was a dramatic rise in China’s annual meat consumption
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per capita, from 3.8 to 52.4 kg, and in Brazil’s, from 27.8 to 82.4 kg. Whereas
producing a kilogram of potatoes requires just 500 litres of water, producing
a kilogram of beef requires 15,000 litres.*? In addition to water stress, the
production of meat has significant environmental implications for land
degradation and greenhouse gas emissions. Globally, one-third of the world's
land is currently experiencing desertification attributed to overgrazing, with
livestock producing about 80 million metric tonnes of methane annually.*®

The combination of these trends implies a continuation of the upward
trajectory in resource demand in the coming decade, barring major shifts and
disruptions. Clearly, one has to be cautious about the predictive power of these
projections - since they are often relatively simple extrapolations of past trends
- given the range of uncertainties over demographics, technological change
and gross domestic product (GDP) assumptions as well as policy responses,
among other factors. For example, UN population projections range from
8.1 to 9.7 billion in 2040, up from 7 billion today.** In real terms global GDP
is expected to double between 2010 and 2030, according to the IMFE but
projections of GDP per capita in different countries vary widely.>* The pace of
technological change and the relative costs of different demand- and supply-
side options require a further set of assumptions (see Section 4.2). Examples
of previous failures in predicting economic trends abound. The potential for
transformative, disruptive shifts is particularly difficult to model, especially
where technologies have not yet been commercialized (see Section 3.3.1.1)
and where higher prices may prove an incentive to speed up innovation and
diffusion of new technologies.

Resource-related projects over the next decade or more are particularly
sensitive to developments in the emerging economies. There is a widely
held assumption that China’s GDP will grow at around 8-9% per year to
2015 and 7-8% from 2016 to 2020,% and that this will continue to drive the
resource markets; but if a near-term slowdown becomes a reality, as some
are predicting, there will be reverberations throughout resource markets.*”
These assumptions are already being challenged today by slackened growth
figures in China in 2012. China’s resource consumption growth is expected
to flatten out in the 2020s,*® and it is unclear whether the global markets
will return to lower resource prices owing to excess production capacity, or
tighten further in response to new demands from other emerging economies
such as India.
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Over the next
decade, investments
in resource-related
projects will be
driven by growth
rates in China, India
and Brazil
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Expectations of growth in resource consumption

Food demand

In this decade, demand for cereals is
likely to increase by around 15%, for
oilseeds, protein meals and meat by
20% and for sugar, vegetable oils and
fresh dairy produce by roughly 25%,
according to FAO-OECD projections
(see Figure 2.1). By 2030 cereal
demand is expected to reach 2.7 billion
tonnes - compared with 1.9 billion
tonnes in 2000.%°

Most of this demand growth comes
from resource use associated with
rising incomes and those used to
produce biofuels. Oilseeds (2.2%
annual growth until 2030 — see

Table 2.1) are used as animal feed,

an ingredient in processed food or
feedstock for biofuels. Coarse grain
(1.4%) — also used as animal feed and
in biofuels — is the fastest-growing

cereal category. Of the major crops,

rice is expected to exhibit the least
change (0.9% rise), as higher incomes
tend to result in a shift away from

rice in favour of wheat and other food
sources. Rice is not typically used as
grain feed for animals. Meat demand
(1.7%) will grow especially for poultry,
which is set to overtake pigmeat as the
world’s most consumed meat by 2020.

Fish demand

Fisheries and aquaculture produced
128 million tonnes of food for
human consumption in 2010. An
additional 14 million tonnes of

fish per year would be needed in
2020 (27 million tonnes in 2030)
to maintain present levels of per
capita consumption.*® Developing
countries will account for 97% of
growth between 1997 and 2020.*!
China alone is expected to be
responsible for just over half of global

Table 2.1: Food product growth rates, 2001-30 and 2031-50 (%)

Commodity
Oilseeds
Meat

Coarse grains
Wheat

Rice

Source: FAO (2006).

Growth rate 2001-30

Growth rate 2031-50

2.2 1.6
1.7 1.0
1.4 0.8
1.1 0.5
0.9 0.2

Figure 2.1: Consumption of key crop products, 2010 and 2020
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Source: Chatham House based on data from OECD-FAO (2012).

consumption expansion during that
period, while Southeast Asia will add
16%. Most of the increase will be
met by aquaculture production, as the
share of capture fisheries in global
production continues to grow (Section
2.3.4).

Forest and wood products demand
In much of the developing world
biomass is an important fuel for
heating and cooking. To the extent
possible, local communities typically
make use of broken branches and
dead wood on their own land or in
nearby forests rather than cutting
mature trees. But in the absence

of sustainable land management
practices, the commercial production
of wood fuel for urban markets
(including charcoal) is often
associated with forest clearance.*?

Growth in the use of wood as a
source of energy is one of the

most dramatic changes in timber
consumption patterns. Global demand
for wood pellets — a new and easily
transportable low-moisture, high-
density form of wood and wood
residues — has grown more than
fourfold over the last decade, mostly
for use in energy production.*® In
Europe — a key growth market

— per capita biomass energy use

is projected to triple by 2020 in
response to renewable energy targets.
The extent to which this can be met
by domestic wood production and
non-wood sources (energy crops
and agricultural residues) is largely
unknown.** Large-scale commercial
production of biofuel from wood
sources could increase the demand
for timber even more drastically,
potentially increasing imports from
North America and, within the region,
from Russia to the European Union.
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Fossil fuel demand

Demand for energy is set to increase
by 35% by 2035 compared with 2010,
according to the IEA new policies
scenario. Fossil fuels will provide about
75% of supply at this time, with the gas
sector seeing the largest growth. Much
of this growth is expected to come from
emerging economies, particularly China.
Other mainstream forecasts offer a
similar picture, although assumptions

Figure 2.2: Global energy demand to 2035, by source and region

about the impact of energy efficiency
policies in larger economies influence
the overall demand trend. The mix of
energy sources in these scenarios

is partly determined by assumptions
about the cost of (and policy support
for) renewable energy, nuclear and
electric vehicles as well as the
availability of unconventional gas

and oil (see Box 3.2 for definition of

unconventional resources).
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Figure 2.3: Projections of metals demand
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Metals demand

For metals and other minerals,
comprehensive long-term demand
projections are mostly unavailable
outside the realm of resource
companies and commercial
consultancies. The few publicly
available forecasts predict gradual but
significant increases in consumption,
based on GDP growth estimates. The
OECD estimates that metal demand
will grow by 2560% from 2005 levels
by 2030, or 5.1% per year,* while
the Ellen McArthur Foundation
suggests that global ore extraction

¢ Jaydeyn

will grow from an estimated 8 billion
tonnes annually to 11 billion tonnes
by 2020, an increase of 37%, or
3.2% per year.*® Among major metals,
aluminium demand is expected to
grow the fastest (4.1% per year

until 2020 according to USGS
projections), followed by steel (see
Figure 2.3).

Fertilizer demand

Inorganic fertilizer demand is linked
with energy as well as food markets;
higher oil prices tend to push up food
commodity prices, encouraging the
more intensive use of fertilizers.*”
Overall, global demand for fertilizer
nutrients is expected to grow at
around 2-2.5% per year from 2011
to 2015.48 There are three major
fertilizer categories: nitrogen fertilizers
are derived from fossil fuels, whereas
potassium (potash) and phosphorous
(phosphate) are mined. Annual
demand for nitrogen, phosphate

and potash will grow by 1.7%, 1.9%
and 3.1% respectively to 2015.4°
The intensity of fertilizer usage (per
tonne of agricultural output) varies
considerably by crop and from

region to region. China and India are
the largest consumers of all three
categories, accounting for about half
of nitrogen and phosphate demand in
2009, for example.®®
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Share of global consumption

Share of net global growth 2000-10
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2.1.1 The rise of the rest

China and India are now major consumers in most resource markets. China is
the world’s largest consumer of steel, coal, wheat, palm oil and soybeans, to name
a few (see Figure 2.4). India follows at some distance, but is among the top four
countries in terms of demand for coal, steel, wheat and palm oil. Looking forward,
the influence of these two countries over resource markets will continue to grow.

Figure 2.4: Major resource consumers, 2010 (>5% of global in 2010)
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Source: Chatham House analysis of FAO, EIA and World Steel Association data. Data for the agricultural
commodities refer to 2009, the latest year for which comprehensive statistics are available.

The majority of demand growth over the past ten years has come from the
emerging markets; maize for the US - buoyed by biofuels subsidies - is the only
major exception (see Figure 2.5). Over this period, China was responsible for
63% of the growth in demand for soybeans; 20% each for maize and palm oil;
44% for petroleum; and 83% for coal. India accounted for around 10% of growth
in palm oil, wheat, oil and coal demand, while Argentina and Brazil together
accounted for 25% of demand growth in soybeans. For steel and other metals,
China’s contribution to demand growth is especially pronounced (see Box 2.1).

Figure 2.5: Major contributors to global consumption growth,
2000-10
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Source: Chatham House analysis of data from FAO, FAO-OECD, EIA, and the World Steel Association. Data
for the agricultural commodities refer to 2009, the latest year for which comprehensive statistics are available.
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The case of coal best illustrates the changing roles. While China and India

lay claim to the world’s third and fifth largest coal reserves respectively, they

are consuming coal faster than they can develop domestic mines. In the last

seven years, China has gone from being a significant exporter of coal to a net

importer.®’ The resurgence in coal demand (see Figure 2.6), as the result of

coal-fired power generation in Asia, is now driving massive investment in

new mining in Australia and Southeast Asia as well as in India and China

themselves (see Section 2.1.2).

Figure 2.6: Coal consumption to 2030, by world region
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Box 2.1: China’s heavy metal addiction

China’s metal intensities are unusually high given its level of economic development. For steel, its per capita

consumption today already exceeds per capita consumption in the US and is rapidly catching up with that in

Germany and Japan, despite the income differences (see Figure 2.7). For copper, where consumption growth

typically occurs at higher income levels, average per capita consumption has also increased steeply and is

beginning to catch up with US levels.
Figure 2.7: Which trajectory will China follow?
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GDP-per-capita levels and urbanization rates alone do not provide a satisfactory explanation for China's extremely

high metal consumption. For example, per capita incomes and urbanization rates in Latin American countries such

as Brazil and Argentina are higher but their per capita metal consumption is a fraction of China’s. Demand growth

in China has been slowing, but even if this trend continues, its share of global consumption will increase further,
from around 40% today to well over 50% by 2020 (Figure 2.8).

Figure 2.8: China’s growing share in global base metal consumption, 1980-2020
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One explanation for China's unusually high metal intensity lies in its development trajectory, which resembles

those followed by Japan and South Korea at a similar stage of development.®* An unusually large manufacturing

sector and booming construction industry driven by state-led infrastructure building contributed to this demand

for metals.

But aggregate numbers conceal enormous regional disparities in China, where development in eastern coastal

regions is considerably ahead of that in many western provinces. Per capita copper consumption in the east

already rivals South Korea's, while in the west it is comparable to consumption in other developing economies.

Similar regional differences exist for other metals. A key question is whether the rest of the country will follow the

resource-intense development of the coastal regions over the coming decades.

A second generation
of emerging
economies will
become significant
resource consumers
in the next

10-20 years

2.1.2 The next wave of consumers

Beyond the next decade, a number of developing countries could become
significant resource consumers at the global level in the next 10-20 years.
Many of these are medium to large by population size and belong to the
booming second generation of emerging-market economies (see Table 2.2).
The list is based on growth rates over the past ten years and the share of
global consumption today, with consideration of the potential for growth
- given the level of economic development, stage of industrialization and
population size.

Countries that feature in several categories include India, Iran, Russia,
Thailand, Turkey and Vietnam. Others are already major consumers for
several resources, but have rapidly growing demand in new areas (natural gas
in China, for example). (See Annex 4.)
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Table 2.2: Existing and emerging resource consumers

Resource Major Share of global Annual growth Emerging Share of global Annual growth
consumers consumption, 2010 (%)  2000-10 (%) consumers consumption, 2010 (%)  2000-10 (%)
Maize us 35 4 Indonesia 2 6
China 21 3 Nigeria 1 3
EU 0 Philippines 1 4
Brazil 5 3 Iran 1 10
Vietnam 1 10
Wheat EU 19 1 Pakistan 4 2
China 17 1 Egypt 3 3
India 12 2
Russia 6 1
Rice China 28 0 Vietnam 5 2 9
India 20 1 Thailand 8.-
Indonesia 9 2 Philippines g
Bangladesh 3 ~
Soybeans China 25 10 Russia 1 14
us 21 0 Paraguay 1 6
EU 11 -1 Iran 1 10
Brazil 11 5 Ukraine 0 34
Argentina 9 8 Egypt 0 19
India 5 7 Syria 0 24
Palm oil China 15 17 Pakistan 4 6
India 14 8 Thailand 3
EU 13 11 Bangladesh 2 28
Malaysia 11 8 Iran 1 25
Indonesia 8 3 Russia 1 17
Nigeria 5 8 Vietnam 1 19
South Africa 1 36
UAE 1 45
Timber EU 13 1 Chile 1
India 10 1 Ghana 1
USA 10 -4
China 10 1
Brazil 8 1
Steel China 43 16 Brazil 2 5
EU 12 -1 Turkey 2 7
us -4 Iran 1 6
Japan -2 Thailand 1 8
India 8 Vietnam 1 16
Crude oil us 22 0 India 4 4
EU 16 0 Saudi Arabia 3 6
China 11 7 Iran 2 4
Japan 5 ) Russia 3 2
Brazil 3 2
Gas us 21 0 China 3 ilts)
EU 17 1 India 2 11
Russia 13 1 Saudi Arabia 3 6
Iran 5 9 UAE 2 7
Mexico 2 4
Egypt 1 10
Thailand 1 8
South Korea 1 9
Coal China 46 12 Kazakhstan 1 6
us 13 0 Indonesia 1 9
EU 10 -1 Turkey 1 2
India 9 6 Vietnam 0 12

Source: Chatham House analysis of data from FAQ, IEA, EIA, IFA and the USGS (See Annex 6 for details). Data for the agricultural commodities refer to 2009, the
latest year for which comprehensive statistics are available.
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The resources boom
has reconfigured
bilateral and
regional trade and
deepened economic
interdependencies

Box 2.2: Consumption growth in producer countries

In many countries, the politics of production and consumption are closely interrelated. From one perspective,
countries with large domestic consumption often actively encourage domestic production, often with the aim of
improving security of supply or providing local employment opportunities. This tends to create strong lobbies in
favour of production subsidies, price support or other trade-related measures, so that more resources are produced
in these countries than would otherwise be the case (see Chapter 3). Examples abound, from the US biofuel
mandate, Japanese rice production or the EU common agricultural policy to the coal and steel sectors in China.

Looked at from another angle, key producer countries have made a disproportionate contribution to global demand
growth over the past decade. Saudi Arabia, the world's largest oil producer, accounted for about 10% of global
petroleum demand growth. Russia and Iran, which together control nearly a quarter of global gas supply, accounted for
nearly a fifth of global gas demand growth. China has made a larger contribution to demand growth for steel and coal
than for any other resource and is at the same time the largest producer for both. Argentina and Brazil, representing
45% of global soybean production, also accounted together for 25% of the growth in soybean demand. The world's
largest maize producer, the United States, is responsible for nearly 40% of the global demand growth in the last
decade. Malaysia, the second largest palm oil producer, is also responsible for 10% of global demand growth.

Resource producers and regions are often powerful constituencies in the domestic politics of major producer
countries, and have frequently secured subsidies that promote consumption of their products. For example,
extensive policy support for corn-based biofuels in the United States is closely tied to the political expediency of
stimulating a market for the powerful farm sector there.

Abundant production also makes it politically difficult to remove subsidies on domestic consumption. The risk is
that low prices lead to rapid growth in domestic consumption, adding to global pressure on international resource

markets and the environment, but also creating large inefficiencies that can hinder economic development and lead
to substantial fiscal pressures in producer countries.

2.2 Expansion of resource trade

bilateral and regional trade and deepened economic interdependencies.

Resource trade has grown in response to emergence of new consumption hubs as
well as the spread of global supply chains. China lies at the epicentre of this new
web of interdependencies among countries and regions. Driven in part by higher
oil prices, the value of traded resources has more than tripled in the past decade,
amounting to nearly $5 trillion today (see Figure 2.9), or just under a third of the
global merchandise trade (see Figure 2.10).** In weight terms, trade has grown
nearly 50% from a decade ago. This is mainly due to expanding trade in oil, iron
and steel, coal, oilseeds and cereals (see Figure 2.11) - feedstock for China, the
factory of the world. The growing bulk of resources trade has also helped spur

Much global attention focuses on the role of emerging economies’ consumption
in driving the resource boom.* This is not surprising, as emerging countries
from Asia alone have doubled their share of global output in the past two
decades.®® The rise in the manufacturing competitiveness of economies such
as China, India, and Korea*” has led to the expansion of regional production
networks, which are themselves becoming new demand centres. Less attention
has been paid to how the resources boom has reconfigured the contours of
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significant growth in global transport infrastructure connecting new centres of
consumption and production — especially in energy and metals (see Box 4.8).

Figure 2.9: Global resource trade, by value, 1995-2010
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Figure 2.10: Resource trade as share of global merchandise
trade, by value, 1995-2010
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Figure 2.11: Global resource trade, by weight, 1998-2010
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Exports from: 2000 2010

It remains challenging to track and decipher the dynamics of these growing
resource flows owing to the dearth of accurate bilateral trade data. To
strengthen understanding of the changing trading patterns in critical resources,
Chatham House compiled an extensive new dataset, covering bilateral trade in
natural resources between over 200 countries and territories over the period
1998-2010 (see Annex 1).

Resource trade over long distances is increasing particularly fast. In 2010,
over three-quarters of traded resources by weight (67% by value) crossed
regional boundaries, up from 67% by weight (58% by value) in 2000. Trade
barriers and cross-border infrastructure affect the degree of integration
in different parts of the world. In Europe and North America, countries
exchange a large proportion of trade with others in the region. In contrast,
around 90% of African, Middle Eastern, South American and South Asian
resource exports go to countries outside their region. Only in Southeast
Asia is intra-regional resource trade growing significantly faster than extra-
regional trade, reflecting the rapid economic integration of the region over
the past decade.

Figure 2.12: Key resource trade relationships (by weight), 2000
and 2010
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Sources: Chatham House Resource Trade Database, BACI, COMTRADE. Resource flows between regions exceeding ten million tonnes.
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Figure 2.12 depicts the expansion of trade flows between world regions. The
strongest interdependency stems from oil trade from the Middle East and
North Africa (MENA) to East Asia. Others fast-growing flows include:

Oil from MENA to China and India;

Wheat from Russia and Ukraine to MENA; gas from Russia to the EU;
Oil from Sudan and Angola to China;

Iron ore from India and Australia to China;

Soybeans from Argentina, Brazil and the US to China; and

Palm oil from Malaysia and Indonesia to China, India and the EU.

The centrality of China (followed by India) is clear. The share of India and
China in resource imports in 2000 was 4.9% in value terms and 5.8% in weight
terms. In 2010 it was 12.4% in value terms and 19.9% in weight terms. In other
words, one in five tonnes exported worldwide goes to either China or India.

2.3 Tilting eastwards?

On the back of rapid import demand growth from China, East Asia (including
China, Japan, Korea and Taiwan) has now overtaken Europe as the top import
region for natural resources (see Figure 2.13). Meanwhile, imports to the
Middle East (MENA), Southeast Asia and South Asia are also growing rapidly.

Figure 2.13: Resource imports and exports by region in order of
net exports, by value, 2010

10007 m Exports
8001 Imports
6004
4004
2004

0+

Value (billion $)

-200 4
-400 4
-600 4
-800 4
-1,000-

East Europe  China  North  South Caribbean Southeast Oceania Sub- South  Central  MENA

Asia ex America Asia and Asia Saharan America  and

China Central Africa Northern
America Asia

Sources: Chatham House Resource Trade Database, BACI, COMTRADE.

The traditional demarcation between resource importers and exporters could be
misleading. Major Middle Eastern oil exporters have also become large importers
of agricultural produce. The emergence of processing hubs such as Thailand -
embedded in complex global supply chains - adds another layer of complication.
Thailand imports large quantities of refined metals from Japan and South Korea,
which produce the metals from imported ores and concentrates from South
America, Australia and elsewhere. Multinationals such as car companies that use
Thailand as a manufacturing hub then process a large share of these metals into
products, which are subsequently exported again and sold across the region.
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The traditional
demarcation between
resource importers
and exporters

is misleading.
Processing hubs,

for example, are
embedded in
complex global
supply chains
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Rising fossil fuel
demand in China
and India will
increase their
geostrategic
interest in the
Middle East

The following sections outline how the resource consumption boom in emerging

economies has redrawn patterns of trade in critical resources.

2.3.1 Energy

The share of global fossil fuel imports going to China and India more than
doubled in value terms from 4.4% to 10.8% and in weight terms more than
tripled from 4.5% to 14.3% between 2000 and 2010 (see Figure 2.14). Looking
forward, China and India are likely to escalate their fuel imports rapidly, in
the footsteps of more affluent East Asian economies such as Japan, Korea and
Taiwan, as well as Europe.

Figure 2.14: Energy imports by China from other regions, by value,
2000-10
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Despite surging energy trade to emerging economies, the largest energy
importers remain North America, Europe and the advanced economies of East
Asia (Japan, South Korea and Taiwan). They account for two-thirds of global
fossil fuel imports, which will, however, be likely to decline to these economies
over the next twenty years, though differences in growth rates, policies
affecting consumption and domestic energy production trends are likely to
magnify differences in import profiles. For some, greater energy efficiency
(and the economic downturn) are likely to keep energy demand growth in
check, while alternative and non-conventional energy sources will play a larger
role in their energy mix. The growth of domestic non-conventional and shale
gas production in the US is likely to accelerate the trend to lower imports. In
contrast, rapid reductions in fossil fuel imports are less likely in Europe owing
to falling domestic production.

Rising fossil fuel demand in China and India will increase their import
dependencies over the next 20 years (unless domestic production of
unconventional energy sources significantly exceeds current expectations).
This in turn will increase their geostrategic interest in the Middle East and
encourage stronger relations with other exporting regions, such as Russia
and Central Asia, West and East Africa, South America and Australia
(Figure 2.15 shows the growth of oil imports from sub-Saharan Africa to
China).
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Figure 2.15: Oil exports from sub-Saharan Africa to China,
by value, 2000-10
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These intensifying global energy ties will not only require extensive investment
in producer countries (see Section 3.4) but also entail expensive and
strategically vulnerable infrastructure, including pipelines, deep-sea ports,
oil and gas terminals, and storage facilities. The image of ‘all roads leading
to China could become a reality for energy resources with the construction
of thousands of kilometres of oil and gas pipelines from Russia and South
Asia and an expanded shipping fleet bringing coal, oil and liquefied natural
gas (LNG) to China’s ports. To meet China’s ambitions in its 12th Five-Year
Plan, 14 LNG terminals and 65 LNG carriers are needed by 2015, according
to risk management company DNV,” unless negotiations with Russia for a gas
pipeline reach a successful conclusion before 2014. Within a decade or less,
there could be a similar convergence of routes to India.

Figure 2.16: East Asia’s coal imports, 1998-2010
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The global coal market is also reshaped by the import profiles of China and
India, the world’s largest and third largest coal producers. China became a
net importer of coal less than ten years ago, but overtook Japan’s imports in
2010 (Figure 2.16). The government of India expects coal imports to grow
by 35% between 2012 and 2017 - which would be equal to almost 20% of
today’s volume of international coal trade.®® With its expected increases in
coal-fired power generation, India could overtake China’s volume of imports
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after 2020.% Both countries’ hunger for coal will not only spur greater demand
for Australian and Indonesian exports but also lead to expanding production
in countries such as Mozambique, Colombia, and Vietnam. The growing
availability of coal in the US, resulting from falling demand and the supply
boom of shale gas, may also increase that country’s coal exports to East Asia.

2.3.2 Metals and ores

China’s growth has also reconfigured the global metals trade; the value of its
metal and ore imports increased almost tenfold between 2000 and 2010 (from
17.2 billion to 171.7 billion dollars), while the weight increased nearly sevenfold
(from 109.1 million tonnes to 720.9 million tonnes) (see Figure 2.17). Today,
almost one in two tonnes (45%) of metals traded worldwide goes to China -
more than the combined imports of the next twenty largest importers. Chinas
import demand has pushed up international metal prices and triggered a global
mining boom. Even with the largest mining industry in the world, in 2011
China produced from domestic sources only 37% of the aluminium, 29% of the
iron and 26% of the copper its economy requires.* It is self-sufficient only in
the production of a number of speciality metals, most famously rare earths.®®

Key metals-producing countries have become increasingly dependent on
exports to China — now the destination for more than half of the metals
exported by Australia, Indonesia and Peru and well over a third of those from
Brazil and Chile (Figure 2.17). Given the importance of the mining industry for
these exporting countries — which has grown during the resource boom - their
economic fortunes are becoming increasingly tied to China’s import needs.

Figure 2.17: Share of mineral exports to China for selected mining
countries by weight, 2000 and 2010
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A large and growing share of China’s imports is made up of relatively cheap,
unprocessed mineral ores and concentrates. The rapid build-up of its smelting
and refining industry means that it can now produce intermediate goods. Steel
is a typical case: China’s imports of iron ore have soared since the early 2000s,
but its imports of intermediate steel products are roughly the same today as
they were a decade ago (Figure 2.18). While this shift up the value chain reduces
Chinas import bill, the country has also ‘imported’ a significant share of the
global environmental degradation associated with the metals industry.
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Figure 2.18: China’s imports of iron ore and steel, by value, 2000-10
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The emergence of new trade links between China and its suppliers has not
been without friction (see Chapter 5).% Allegations that Rio Tinto executives
had accepted bribes from Chinese steel companies during price negotiations
resulted in long jail sentences and a diplomatic row with Australia.®® The incident
contributed to the breakdown of the decades-old global benchmark pricing
system in iron ore markets. China is also locked into an ongoing dispute with
Brazil’s state-backed Vale, the world’s largest iron ore producer, over a new class
of ‘Valemax’ or ‘Chinamax’ dry-bulk carriers (see Section 4.5). Chinese shipping
companies have successfully lobbied the central government to ban the vessels
from docking in Chinese ports. Indonesia imposed an export ban on unprocessed
nickel in 2012 to encourage the development of domestic refining and processing
of the metal. This has hit its Chinese refiners particularly hard, as they are deeply
import-dependent (over 80%) and Indonesia is China’s largest supplier.

Other emerging economies are also rapidly increasing their metal imports.
Thailand’s metal imports have risen eightfold in value (nearly threefold in
volume) over the past ten years. Turkey has become the world’s fifth largest
metal importer as a result of rapidly growing demand for steel scrap used in
its recycling-oriented steel industry. Jindar Steel projects that India will be
importing 40-50 tonnes of steel by 2020 - on current trends India will be
producing about 150 million tonnes of steel at this time, while its demand will
be 200 million tonnes.*

Among developed countries, Japan, South Korea and the EU’s member states
are also large importers, especially in the higher-value segment of global metal
markets such as copper or speciality metals, rather than simple iron and steel
or bauxite/alumina.

2.3.3 Agriculture

International agricultural trade has also undergone major structural changes in
response to the changing consumption patterns (Figure 2.19). Underpinning
this shift are the changing role of emerging economies, rapidly growing
demand for meat and biofuels, as well as tightening environmental regulations
and emerging geophysical constraints (such as water availability, extreme
weather events and land degradation).
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Figure 2.19: Snapshot of global food trade (value) in 2000 and 2010
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Export growth in Southeast Asia and South America has been focused mainly
on oilseeds. Brazil and Argentina have rapidly increased soybean production,
mainly for export to China and Western Europe, where the protein-rich bean
is used as feed in livestock industries. Between 2000 and 2010, soybean exports
from Brazil to China grew over tenfold to roughly 19 million tonnes per year,
worth more than $7 billion annually.

In Southeast Asia, export growth has been focused mainly on palm oil to
meet rising demand in India and China, but also in Europe, the Middle East
and Africa. In both regions, export growth has so far been achieved mainly
through expanding the area under cultivation, making export-oriented
agriculture a key driver for deforestation in the Amazons and the tropical
forests of Southeast Asia.

If current trends persist, the volume trade in oilseeds and animal products
will overtake that of cereal crops before the end of the decade. So far, biofuel
policies have tended to favour national production and consumption (though
this may be beginning to change, for example with the expiry of the US
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ethanol import tariff at the end of 2011). Large agricultural regions such as
the US, Brazil and the EU have seen significant areas of land dedicated to
the production of ‘energy crops’ to supply national consumption mandates.
So while biofuel policy is having a significant impact on global agriculture
and prices, the most important effect on agricultural trade has been indirect.
For example, growing biofuel production has acted as a powerful drag on
export growth from the US, the world’s largest agricultural exporter, while
the increasing diversion of European oilseeds to biodiesel production
has indirectly led to higher European imports of other vegetable oils for
traditional uses.

Looking to the future, biofuels’ impact on trade is likely to grow, as governments
continue to increase mandated consumption levels, and high oil prices help to
keep production economically viable. Second-generation technologies, which
may offer greater energy yields from biomass, are not expected to make a
significant contribution to production in the next decade, so continued biofuel
expansion will have significant implications for global food security.

Environmental factors and water stress are likely to transform global food
trade patterns. Australia has not profited from the boom in global agricultural
demand and prices - its nearly decade-long drought has constrained
production. China has so far managed to sustain its self-sufficiency policy
for cereals despite increasing water stress, the effects of soil erosion, and
competing pressures for land use, which have reduced the amount of land
available for agriculture since the late 1990s. But the country has been unable
to ramp up domestic production of animal feed to satisfy its burgeoning meat
demand.

Rapidly escalating water stress in MENA has left countries ever more reliant
on imports. As mentioned earlier, the growing threat of aquifer depletion has
led Saudi Arabia to abandon its large wheat cultivation programme, which had
guaranteed self-sufficiency for nearly three decades. This leaves it precariously
dependent on large-scale cereal imports, for instance from Europe and,
increasingly, Russia and Central Asian countries. Import dependency is
growing in other regions already facing significant food security challenges,
such as South Asia and sub-Saharan Africa - regions with some of the highest
population growth rates and some of the lowest per capita incomes in the
world. In Africa, examples include the Democratic Republic of the Congo
(DRC) and Equatorial Guinea.”

2.3.4 Fisheries

Production of wild caught fish has been largely stagnant since the mid-1980s.
Just 14% of world production is thought to come from underexploited or
moderately exploited stocks while the rest is fully exploited, overexploited or
depleted.®® One widely cited study predicts that all currently fished seafood
will be extinct by 2048.% While such estimates need to be treated with some
caution, the overall message is valid - fish stocks are seriously under pressure
from excessive, wasteful, illegal and un- or poorly regulated fishing. Other
factors such as coastal developments, pollution, invasive species and climate
change are placing further stresses on inland and marine ecosystems.

Trade in
oilseeds and
animal products
could overtake
cereals trade
before the end
of the decade
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fish production

In the light of capture fisheries’ performance, aquaculture has been and will
remain the main source of global fish production growth. By 2020, the share
of farmed fish in global production is projected to reach 45%, up from 38%
in 2008-10 (Figure 2.20).”° As a result, competition for land and water is set
to become more severe. Also, as aquaculture farms expand, their vulnerability
to environmental changes, climatic shocks and diseases increases. In China,
for instance, aquaculture producers lost an estimated 1.7 million tonnes of
their 2010 production through natural disasters, diseases and pollution.”
Aquaculture expansion will also heighten environmental impacts, such as
mangrove destruction to make way for fish farms, and the degradation of land
and aquatic environments from effluent discharges and the contamination of
abandoned ponds.

Asia dominates fisheries production, accounting for over two-thirds of global
output in 2010.”> Much of this comes from fish farming, which contributed
almost 90% of global aquaculture production. China - the world’s largest
producer since 2001, ahead of Norway and Russia — generates 38% of all
fisheries products and over 60% of farmed fish.

Figure 2.20: Global fisheries production, 1950-2010
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Asia consumes much of what it produces but alongside Europe (notably
Norway) it remains a leading importer and exporter of fish. China is the
largest exporter, but its share fell to 12% in 2010. In 2005, China also overtook
Japan as the world’s leading importer in terms of volume, importing mainly
low-value fresh or frozen fish for processing and fishmeal. Thailand has also
become an important fish processor in the Asian region. The main markets for
high-value products are the US, Europe and Japan.

2.3.5 Timber

More than half of the world’s forests — about 2 billion hectares (ha) - are
primarily or partially used for the production of wood and non-wood forest
products. Data on the latter category — plants, nuts, berries, oils and resins,
mushrooms and animals harvested from the forest — are largely lacking, and its
approximate global value of $18.5 billion in 2005 (compared with the value of
wood of $100 billion) is certainly an under-estimate, possibly a substantial one.”
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Box 2.3: Growth of South—-South resource trade

Until the late 1990s, over 70% of trade in resources either took place among advanced economies, or consisted of
cheap exports from developing countries to advanced economies (see Figure 2.21). South—South trade (i.e. trade
between developing countries) made up less than 20% of global flows; the remainder (119%) comprised relatively

high-value exports from advanced economies to developing countries.

Today, South—South trade constitutes around 30% of global trade in natural resources (see Figure 2.21), having overtaken

South—North resource flows for the first time in 2010. The nature of North—South flows has also evolved. Emerging
economies have developed sophisticated processing capabilities and infrastructure, allowing them to import large volumes
of unprocessed resources from advanced economies such as Australia, the US or Canada (instead of mainly importing
expensive processed products such as refined oil, alloyed steels and processed foods as they did ten years ago).
Increasingly, the emerging economies are also supplying developed countries with higher-value processed resources.

Figure 2.21: The growing role of South—South trade in natural resources
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While many poorer developing countries remain suppliers of cheap and unprocessed natural resources, these trends
challenge the simplistic North—South logic that has framed international policy debates about natural resources.

Overall, timber and wood products form an important component of
international trade, reaching a value of just over $600 billion in 2008, about 4%
of total world merchandise trade.”* Global timber trade doubled in the six
years from 2001 to 2007. After a levelling off in 2007-09 owing to the world
recession, the trade recovered strongly in 2010 and is forecast to grow further
in the next decade. The bulk of the increase is due to the growth in trade in
higher-value secondary-processed products — furniture, millwork (windows
and doors), mouldings, etc. — and to a lesser extent in pulp and paper.

These developments are primarily due to growth in demand in China, the timber
workshop of the world; processing raw timber into finished and semi-finished wood
products for export to Japan, the EU and the US, and also for growing domestic
consumption. About 70% of the Chinese demand for timber is met from domestic
sources, but the remainder is imported, mainly from Russia (about two-thirds of
the total) and from tropical developing countries. Since 2006 China has been the
world’s biggest timber importer, and it is now also the biggest exporter of furniture
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and other secondary-processed products; total Chinese wood product exports grew
fivefold over the last ten years and experienced no downturn during the recession.

Consumption is also beginning to increase strongly in India and the Middle
East. Europe has remained a major exporter of all categories, including in
particular panels and paper products; total European exports doubled over
the period 1999-2008. North American exports failed to show any significant

increase over the same period.

2.4 Understanding new interdependencies

A decade ago, advanced economies accounted for nearly 80% of metal
imports, over two-thirds of agricultural imports, and over 60% of oil imports.
Today, their share of imports has dropped to less than half for metals, less than
60% for agricultural imports and to just over half for oil imports. Much of this
change stems from growing imports in China, especially in the case of metals
where China has become the world’s largest importer, buying more than the
US, Japan, Germany and South Korea combined.

Following in the footsteps of middle-income countries, low-income countries
are rapidly becoming more integrated into the global economy, though they
are expanding from a small base. The share of low- and lower-middle-income
countries in global imports grew from 7.5% to 12.4% for agricultural goods
and from 5.4% to 9.3% for metals between 2000 and 2010.

There are also many new interdependencies arising from the last decade, whether
oil from MENA to China and India, wheat from Russia and Ukraine to MENA,
or palm oil from Malaysia and Indonesia to China and India (see Figure 2.12).

The integration of Asia into the global economy has reinforced the region’s
global interdependencies, notwithstanding growth in intra-Asian trade.” But
the OECD countries remain important actors and drivers of change. Nearly
40% of goods produced in Asia are destined for the US, the EU and Japan. In
any case, nearly 70% of intra-Asian trade comprises intermediate goods used
for processing and assembly in vertical global supply chains. The collapse in
demand from advanced economies can be felt throughout Asia, where the
economies are particularly vulnerable to external shocks.

The case of soybeans (see Box 2.4) demonstrates how uneven consumption
and production growth across the world is reshaping interdependencies. It also
highlights the impact of policy choices. China is not pursuing self-sufficiency in
soybeans, and there has been rapid growth in imports to meet the growing demand
for animal feed and to build a strategic reserve. The implications for global soybean
production and trade have been profound. Soybean markets have completely
reconfigured around Chinese growth over the past 20 years. Brazil has emerged as
the product’s most important exporter, while the US has been slow to respond to
Chinese demand owing to its strong domestic policy support for maize ethanol.

The next chapter will look at critical issues related to scaling up production to
respond to changes in consumption and trade.
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Box 2.4: The evolution of soybean trade
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Key policy decisions

2000: Global soybean trade begins to
expand beyond US-EU exchange. About
10% of US corn used to make ethanol.
About 20% more land dedicated to
soybeans in US compared with Latin
America.

2004: US ethanol tax credit of $0.45¢
per gallon increases incentive for US
corn production at expense of
soybean.

2005: US Energy Policy Act sets
Renewable Fuel Standard (RFS1)
mandating 7.5 billion gallons of ethanol
by 2012. Area dedicated to soybeans in
Latin America grows level with US.

2006: 2-year moratorium on soybean
farming in Brazilian Amazon agreed, to
slow deforestation.

2007: US Energy Independence and
Security Act sets RFS2, mandating 9
billion gallons of biofuels by 2008 and up
to 15 billion gallons of ethanol from corn
starch by 2022.

2008: Food price crisis triggers requests
for US ethanol mandate to be waived.
They are rejected. 35% of US corn
production used to make ethanol. In

the wake of the global food price crisis,
China begins building a strategic soybean
reserve. Moratorium on soybean farming
in Brazilian Amazon extended.

2010: Moratorium on soybean farming in
Brazilian Amazon extended.

2011: Ethanol accounts for 40% of US
corn harvest. Ethanol blenders’ tax credit
expires in face of budgetary constraints.

2012: Worst US drought in 50 years
sees new calls for US ethanol mandate to
be waived. They are rejected.

To 2020: Area of land used for soybeans
in the US remains static. US corn harvest
grows by 15% compared with 2010,
while 40% share for ethanol continues

in order to meet the mandate. 75% more
land dedicated to soybeans in Latin
America than in US. Exports from

Brazil and Argentina to China continue

to grow.

Sources: Chatham House Resource Trade Database, BACl, COMTRADE. Additional data from USDA (2012) and Masuda and Goldsmith (2009). Shows key

players in global soybean trade that collectively account for 756% of global soybean trade.™
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Reserve data for energy and metals are a flawed guide to what is available.
Policy, price and technological innovation all influence what counts as a
‘proven’ reserve, while poor data availability in some of the major producer
countries hampers any assessment

The future availability and price of food, energy and metal resources will be
shaped by a combination of above-ground factors — including accessible reserves,
transportation routes, technology and the input costs (such as water and energy)
as well as the political conditions in producer and consumer countries.

Hundreds of billions of dollars of new investment in new production are needed
to meet expected demand, yet long lead times and uncertainty over future
markets, investment terms and climate threaten the prospects for delivery.

The dramatic growth of shale gas in the United States has led to global
energy projections being redrawn and shows the potential impact of long-
term policies to promote technology innovation and deployment on resource
production. At the same time, the shift to unconventional production in energy
and other resource sectors creates new environmental pressures

and uncertainty for conventional resource investment.

Large-scale resource extraction remains concentrated in a handful of
countries: China, the US, Australia, Brazil, Russia, India and Indonesia, and
in the EU. Most of the new production capacity has come from the emerging
economies, Russia and the US.

Africa remains a small player in global resource production — despite the
attention it receives as a major destination for foreign energy and mineral
resource investment and land acquisitions.

Reducing losses and waste at the production/extraction stage could have
profound implications for the availability of food and metal resources and for
the resilience of developing-country economies. Yet only a small share of R&D
is currently focused on this problem.



€ J91deyn
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3. The Coming
Resources Crunch

This chapter examines the evolving structure of global resource supply and the
forces that are shaping trends in different sectors. While depletion - at least for
most types of resources — is not a threat in the near to medium term, serious
obstacles would have to be overcome for a continued rapid expansion.

3.1 Concentration of resource production

Large-scale resource extraction remains concentrated in a handful of countries.
Across 19 resources (crops, timber, fish and meat, metals, fossil fuels and
fertilizers) the three largest producers on average account for 56% of global
production. Just eight players dominate the picture: China, the US, Australia,
the EU, Brazil, Russia, India and Indonesia (see Figure 3.1 and Figure 3.2).
Others with significant production capacities for one or two major resources
include Argentina (soybeans), Thailand (sugar cane), Bangladesh (rice), Saudi
Arabia (oil), Iran (oil and gas), Canada (gas, zinc and nickel), the Philippines
(nickel), Peru (zinc and copper) and Chile (copper). For resources with
smaller production volumes, such as palm oil or many speciality metals, the
concentration among producer countries is even higher.

Figure 3.1: Major resource producers (>5% of global total in 2010)
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Why do so few countries dominate the global supply of resources? Size (both
in terms of landmass and population) certainly plays a role. The countries
mentioned above account for over half of the worlds population. Unequal
resource endowment (in terms of mineral reserves, fertile soils, water and climatic
conditions) is also a key factor, but the largest producers need not be those with
the greatest reserves. The ability to attract large-scale, long-term investments
in new production depends just as much on the policy direction, governance
capacity, regulatory environment and access to the global market (which is more
difficult, for example, for land-locked countries), as mentioned in Chapter 1.

3.2 The emerging producers

Much of the new global production capacity has been added by emerging
economies, but these additions are more diversified than on the demand side.
Advanced economies such as the US or Australia have also helped expand
global production of maize or iron ore, for example. Poorer countries taken as

a group - including Angola for oil, the DRC, Zambia and Peru for copper and
Burma (Myanmar) for rice - have also added significantly to global output (see
Figure 3.2 and Table 3.1).
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Figure 3.2: Major contributors to global resource production
growth, 2000-10
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Although emerging economies will remain significant producers with sizeable
growth, other resource-rich countries could join them over the next two decades.
For all the potential agricultural productivity gains available in sub-Saharan Africa
and talk of land grabs’ (see Section 4.7.2.2), indications are that new players in
terms of the major cereals and energy crops are likely to be found elsewhere - such
as Eastern Europe (especially Ukraine) or South America (for instance Paraguay
for soybeans). Nearly all the growth in fisheries production is to be found in Asian
aquaculture. Looking beyond China and India, several smaller Asian economies
(Vietnam, Burma, Bangladesh) have been experiencing double-digit growth.
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Table 3.1: Major producers and new players for various resources

Resource Maijor producers Production share (%) Annual growth (%) Emerging producers Production share (%) Annual growth (%)

Maize us 38 2 Indonesia 2 7
China 21 5 Ukraine 1 12
EU 7 1
Brazil 7 6
Wheat EU 21 1 Iran 2
China 18 2 Brazil 1 14
India 12 1
us 9 0
Russia 6 2
Rice China 28 0 Myanmar 5 5
India 21 1 Cambodia 1 7
Indonesia 10 3
Bangladesh 7 3
Vietnam 6 2
Soybeans us 34 2 Paraguay 3 10
Brazil 26 8 Ukraine 1 75
Argentina 20 10 Uruguay 1 39
China 6 (0]
Timber EU 12 1 DRC 2 2
us 10 -4 Chile 1 3
India 10 1 Ghana 1 6
China 9 0 Uruguay 0 8
Brazil 8 1
Russia 5 1
Aluminium China 40 19 India 4 9
Russia 10 2 Brazil 4 2
Canada 7 2 UAE 3 12
Australia 5 1 Bahrain 2 6
Iceland 2 13
Mozambique 1 26
Iron ore China 26 16 Ukraine 3
Australia 21 10 South Africa 3
Brazil 19 5 Iran 1
India 11 12 Guinea 0 n/a
Russia 5 2
Copper Chile 34 2 Zambia 4 11
Peru 8 8 DRC 2 34
China 8 7 Brazil 1 21
us 7 -3 Iran 2 7
Indonesia 5 -1 Laos 1 21
Australia 5 0 Mongolia 1
Crude oil Saudi Arabia 12 1 Brazil 3
Russia 12 4 Angola 2 10
us 11 1 East Africa - -
China 5 2
Iran 5 1
Gas us 19 1 China 3 13
Russia 19 1 Saudi Arabia 3 6
EU 6 -3 Egypt 2 13
Canada 5 -2 East Africa - -
Iran 5 9
Coal China 44 11 Indonesia 5 16
us 14 0 Colombia 1 7
India 8 5 Vietnam 1 14
EU -2 Mongolia 0 17
Australia 6 3 Mozambique 0 9

Source: Chatham House analysis of data from FAQ, IEA, EIA, IFA and the USGS (see Annex 6 for details).
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For copper, countries such as Iran, Mongolia, Laos or even Afghanistan could
play a growing role, in addition to expanding production in the DRC and
Zambia. Colombia and Vietnam are likely to become more important coal
exporters, as may Mozambique, where new world-class mines are nearing
completion. West African countries are likely to emerge as a major new export
region for iron ore, and production has also been growing rapidly in other
countries including Iran and South Africa.

Yet joining the club of global producers is by no means assured for any
country. In the energy and metals sectors in particular, many of these
prospective suppliers suffer from a combination of weak infrastructure, a
low-skilled workforce, water scarcity and political instability — adding up to
an unfavourable investment climate. This translates into high capital costs,
long lead times as well as substantial political risks, which often cause costly
delays and investment disputes, further deterring potential investors (see
Chapter 5).

3.3 Hitting the limits?

The future availability of food, energy, timber and metal resources (and their
associated costs) will be shaped by a combination of factors - including
management of reserves, the terms of investment for resource development,
transportation routes, environmental considerations, technology and the
input costs (such as water and energy) as well as the political conditions in
producer and consumer countries alike. Reserve figures — for energy or metals,
for example - are imperfect guides to what is available. Increased investment,
resource prices and technological advances continually redefine what is
economiic to extract and therefore what counts as a ‘proven’ reserve, while poor
data availability in some of the major energy and metals producer countries
hampers any assessment.”” The recent shale gas phenomenon illustrates the
difficulty of predicting resource limits as new technologies emerge.

Ultimately, the future of natural resources will not be decided in a vacuum
free of economic context, vested interests and political careers. Large sums of
money are being invested in new technologies both to provide more resources
for the existing infrastructure and to create new systems that could replace
or compete with these. Sectors or industries will naturally try to protect their
interests by gaining political support for their particular form of production
over others. In this context, how much more can be extracted or produced
becomes a function of who can win over the policy-makers and whether the
public acquiesces.

Shocks rarely happen because a resource physically runs out but rather when
one country hoards or prevents exports or there is a supply chain failure,
whereupon others rush in to fill the gaps. In any case, near-term economic
decisions rarely recognize long-term costs to society. It is the responsibility
of the policy community to provide the economic and commercial context
- through taxes or regulation - that will force business decisions to consider
these social costs.
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Unless demand

for oil is radically
reduced or replaced
by alternative

fuels, markets will
continue to rely on
Saudi Arabia and
Irag, where political
turmoil persists

3.3.1 Uncertain fossil future

On the basis of available data, oil would appear the most geologically
constrained of the fossil fuels. According to the IEA, production from
conventional oilfields is declining at an average annual rate of over 4%. This
amounts to 47 million barrels per day - the equivalent of twice the current
Middle East production in the Organization of Oil-Exporting Countries
(OPEC).” The biggest declines in production to 2035 are projected to take
place in China, the UK, Norway and Russia.” The question is whether large
reserve holders in OPEC and the former Soviet Union (FSU), and new
production from unconventional and geologically challenging oil sources, can
not only replace declining production elsewhere but also keep up with rising
demand from the developing world. Whether they manage this feat will be a
function of politics, financing and institutional capabilities in key countries
including Saudi Arabia, Iran, Iraq, Russia and the US.

The IEA expects over 80% of growth in oil production between 2010 and
2035 to come from just six OPEC countries, where state oil companies play
the leading role (Saudi Arabia, Iraq, Kuwait, Iran, Qatar and Abu Dhabi). The
IEA’ projections show that, by 2035, most of the oil produced will come from
new fields - those that have been found but not developed, and those that
are yet to be discovered. Among non-OPEC countries supply is forecast to
come mainly from Canada (mostly oil sands), Brazil (deepwater pre-salt) and
Kazakhstan (mainly the giant Kashagan field). Relatively new oil producers
such as Ghana and Uganda, shale oil from the US, offshore production in
some Arctic states, coal-to-liquids and increased natural gas liquids (NGLs)
from gas production are also likely to add to the global hydrocarbon liquids
balance, but are not of the order needed to offset the decline of conventional
fields in the short term.

Rather, unless demand for oil is radically reduced or replaced by alternative
fuels, the global market will continue to rely on OPEC, with the greatest
expectation on Iraq and Saudi Arabia. But production and capacity to
export in these countries are far from assured. Iraq, while holding the
world’s second largest proven conventional oil and second largest gas
reserves,® remains in political turmoil, with the status of producing regions
and the legislative environment contested. While the Kurdish Regional
Government (KRG) is relatively stable and several major oil companies
have signed exploration and production (E&P) contracts with it, the federal
government continues to challenge the legality of these in the absence of a
nationwide petroleum law.

This has led to several warnings of a supply gap for liquid fuels if new reserves
are not exploited rapidly enough and OPEC cannot meet targeted capacity
increases in the face of growing demand.® Given the combination of such
projections for oil demand growth and the expectation of a continuing per
barrel price of $90 or more, investment is accelerating in non-conventional
liquid fossil fuels and deepwater and Arctic oil. Indeed, upstream investment
in oil more than quadrupled between 2000 and 2008, although this was
mainly due to higher costs of labour, exploration, construction materials and
equipment.
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The shifting pattern in oil supply means rising oil production costs. These
vary significantly by region - lowest in the Middle East, and highest in Europe
and North America - and also by type. Many resources such as oil shales,
bituminous sands and the Arctic offshore oil are complex and expensive to
develop in comparison with conventional fields - with prices as low as $5
per barrel in Saudi Arabia and as high as $112 per barrel for production from
kerogen and coal. The potential range for less exploited resources is wide given
that it is hard to predict how future costs will be influenced by the policies,
technology and human capacity (see Figure 3.3).

Figure 3.3: Estimated per barrel production costs of global oil
resources
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Meanwhile, established oil producers face the double challenge of maintaining
export levels and the associated revenue stream while meeting booming
domestic demand (see Box 3.1). Without significant increases in investment
levels and energy efficiency improvements, several producer countries are
likely to become net importers over the next 20 years.?> This happened to
Indonesia, for example, in 2004,% and the IEA expects Malaysia to become a
net importer of oil and gas in 2017.%* Even major producers face significant
challenges — meeting growing domestic and international demand for Russian
energy will require some $100 billion per year in investment in new oil, gas,
coal and electricity infrastructure.®

With the growing variety of importers and exporters and further diversification
of the energy mix, traditional consumer and producer blocs such as the
IEA and OPEC will be less able to influence energy markets over the
medium to long term, a development that could potentially increase price
volatility.® As the role of OECD countries falls in relative terms, their power
as rule-setters and underwriters of international fossil fuel markets may
decline correspondingly.®” Many powerful oil exporters will themselves form
increasingly important energy consumer blocs whose political stances on a
‘fair’ price for oil will change according to their differing budgetary pressures.
This was in evidence in mid-2012 as OPEC members disagreed over proposed
volume increases to compensate for lost Iranian exports in the face of falling
prices.® In future, it may inhibit their ability to stabilize markets effectively.
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Box 3.1: Increasing tension between domestic demand and export dependence in oil- and

gas-exporting countries

Governments in many oil- and gas-exporting countries struggle with energy waste and rapidly rising consumption

encouraged by low or heavily subsidized domestic prices. Venezuela, with the lowest fuel prices in the world, is one

example.®® Producer governments are often reluctant to tackle the issue, fearing political backlash from entrenched

interests and restive citizens.

The experience of Nigeria, where attempts to cut subsidies triggered a national strike and violent protests (see

Section 4.7.1.1), is a cautionary tale about taking measures hastily without putting comprehensive social safety

nets in place. Iran is one of the few recent examples where sudden substantial cuts to fuel subsidies have been

sustained. Initial public acquiescence in fuel and electricity price rises was achieved by blanket cash hand-outs to

families and a large-scale administrative strategy. Subsequent reports suggest this was inadequate in providing

a safety net for the poor and compensating power providers.®® More gradual fuel price rationalization has been

achieved in China and India over the last decade.

Rapidly growing domestic energy demand could even affect Saudi Arabia’s ability to maintain a cushion for the

global oil market and a Chatham House study has shown that current trends could begin to affect spare capacity

by 2022. ° Saudi Aramco has warned that the country’s crude export capacity would fall by about 3 million barrels

per day to under 7 mb/d by 2028 unless the growth of domestic energy demand is checked.®? Saudi Arabia, like

several other countries in the MENA region with an inflexible oil- and gas-based energy mix, will need to choose

between enforcing policies to rationalize fuel use and importing gas in the next decade to fulfil growing demand

from the power and petrochemicals sectors, in addition to planned diversification of the energy mix.

The availability of gas from the MENA region will also be affected by this trend. For example, in spite of substantial

gas reserves, domestic demand in Iran, Iraq and several GCC countries is likely to limit potential export volumes to

the global market.®®

Powerful oil
exporters will form
energy consumer
blocs, whose
political stances on
prices will depend
on their national
budgetary pressures

3.3.1.1 New gas: golden opportunity or market distraction?

For gas, producer-consumer relations and the perceptions of future markets
for different types of gas are more important than the proven and potential
global reserves. While the latter seem ample, at least within a 20-year
timeframe, gas is not yet a fungible resource. This means that the deals
made between importers and suppliers of gas (for pipeline gas and, in some
cases, LNG) and some confidence in future markets (for LNG) are crucial in
bringing new supplies online. The prospect of unconventional gas changing
the import balances or demand profiles of major consumers such as the EU
and China - as it has done for the US - presents a risk to potential exporters
of LNG in particular. Prospective investors in new LNG facilities and some
pipelines will carefully track the progress of unconventional resources in
their target markets. The main resource crunch concern is that caution
over price destruction could deter investment and limit future availability if
unconventional supplies fail.

Decisions by governments also affect the supply potential of gas vis-a-vis
other energy sources. Many Asian governments — like those in the West — are
planning to increase gas as a share of the national energy mix, but it remains
uncertain how this aim will be met. For example, the Chinese government
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plans to triple the share of gas in the country’s energy mix between 2010
and 2030. Given the lengthy negotiations over routes from Russia’s Far East
gasfields, it is hard to gauge how much will be politically or economically
feasible via pipeline and how much China will rely on the LNG market. The
rate of domestic development of coal-bed methane and shale gas will also
affect this balance. Likewise, the potential gas pipelines from Bangladesh,
Burma, Iran and Central Asia into India are all fraught with political
difficulties.

The so-called shale gas revolution in the US in recent years has served
as a reminder that production costs can fall as well as rise, with dramatic
conseq