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“Cycles of shortage and surplus characterize the entire history of oil.”
Daniel Yergin

. INTRODUCTION
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The US Department of Energy calls oil “the lifeblood of modern civilization.”
Approximately 85 million barrels are consumed each day. Oil currently supplies
37 percent of the world’s energy demand. It powers nearly all of the world’s
transportation, without which production and trade would grind to a halt.

Since oil was first successfully drilled in Titusville, Pennsylvania in 1859,
demand for it has been strongly

linked to the rate of global economic D@Spﬂe 3 T@pld g‘oba‘ ecoﬂ@ﬁ”ﬂ@

growth. Conversely, this relationship

has gone the other direction. Itisno [ CO\/EY, Ol pricgg nave since
coincidence that 10 of the past 11

U.S. recessions in the post World F@CO\/@T@Q hamdsome‘y/ ha\”mg
War Il period were preceded by sig- [0 (JN|y doubled from thelr recent

nificant oil price increases. Energy

price shocks may not be the sole ‘OW

reason for economic contractions

but the evidence is strong they have played a significant role.

Last decade witness a protracted bull market in oil prices that cul-
minated in a price peak of almost $150 a barrel by June 2008'. What dis-
tinguished this five year price appreciation was not a supply shock as in
previous cycles, but exceptionally strong global economic activity, particu-
larly from the emerging market economies. The sharpest global contrac-
tion in world output since the Great Depression quickly brought energy
prices spiraling downward, hitting a recent low of $39 per barrel in Febru-
ary 2009. Despite a tepid global economic recovery, oil prices have since
recovered handsomely, having roughly doubled from their recent low as of
this writing. If the global economy returns to growth rates similar to those
experienced during the 2003-2008 period, we are likely to see significantly
higher energy prices over the short and medium horizon. This raises a criti-
cal question. What is the likely impact of significantly higher oil prices on
economic activity, particularly in the dynamic and fast moving emerging
market economies?

This paper will attempt to estimate the likely vulnerabilities of the largest
emerging market economies (including some developed ones) to a price
rise similar to what the world experience in the latter half of last decade. In
contrast to the large-scale modeling “black box” approach favored by large
institutions such as the International Energy Agency (IEA) or the IMF, our
approach to estimating the impact of higher oil prices will utilize a simple
but accurate algebraic model with clear assumptions. This methodology
will provide policymakers with a much more transparent model in estimating
the impact of energy price movements on economic growth.

1 Unless otherwise stated, oil prices quoted are West Texas Intermediate (WTI).
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A distinctly new paradigm in the global crude oil markets has been unfold-
ing in recent years. Stagnant demand among the rich, developed econ-
omies, who historically have been the largest consumers of crude oil, is

RESEARCH JANUARY, 2011

being more than offset by increased ' .
demgnd from the emerg;/ing market Th@ EM ES Shar@ Of Th@ \/\/Or‘d S O”
economies (EWEs). OI wse in the - market Nas been Increasing even

developing world has been rising

robustly, even during the most re- 1S T TNan thelr share of global

cent global recession. This is the GDP
first time oil prices have rallied while

the developed economies have been growing so sluggishly.

FIGURE 1/ Real Price of Crude Petroleum (in 3rd Quarter 2010

dollars per barrel)
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Note: Quarterly average of West Texas Intermediate divided by the ratio of the
consumer price index (1970 Q1 through 2010 Q2).

The EMEs share of the world’s oil market has been increasing even
faster than their share of global GDP. Growth in oil demand in the develop-
ing countries has averaged 5% a year since 1970, compared with only 1%
per year growth in the developed world. EMEs consumed approximately
one-quarter of the world’s supply of crude oil during the 1970s. This share
hit 40% in 1997and then in 2007 — for the first time — energy use among non-
OECD nations exceeded that among the affluent OECD nations.

Unlike the big oil supply shocks of the 1970s and early 1990s (Irag’s
invasion of Kuwait), the price shock last decade was primarily driven by

II.THE NEW ENERGY PARADIGM /
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brisk demand from the EMEs.2 For

example, world GDP clocked in a Uﬂ|lk@ Th@ b|g O” Supp‘y ShOCKS O](
4% average rate of growth - the 197()s and early 1990s (Irag'’s

ing 2003-2007 compared with a

2.9% average pace over the ro- iNnvasion of KU\/\/aiD, the price shock
bust 1990s. Despite the more then | 3 ot Yoo e was primarily driven by

tripling in crude oil prices between .

2004 and 2009, primary consump- O[S dermnand from the EMES
tion of energy in the EMEs in-

creased by 30% during the same period, reaching 5,149 million tons of

oil equivalents in 2009. China alone accounted for 62% of the increase

between 2004 and 2009 (section IV provides more detail of the growth in

Chinese demand). Real oil prices (after adjusting for inflation), even sur-

passed their peak reached during the late 1970s (i.e. — the Iranian revolu-

tion), illustrating how income growth dominates price increases in determin-

ing growth in oil demand over the short and medium term.

Emerging market Asia is by far the region most dependent on oil im-
ports. Most countries import almost all of their petroleum consumption and
only Malaysia is a net exporter. Indonesia was a long time OPEC member
but became a net importer in 2004. Africa only consumes approximately
4% of the world’s crude oil. Five EMEs countries dominate the continent’s

FIGURE 2. Top 10 largest consumers in emerging market

economies: 2004 and 2009 (Million tons of oil equivalent)
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Source: BP Statistical Review of Energy

2 The supply of oil failed to rise adequately during this period to meet rising demand,
contributing to the sharp rise in energy prices.
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upstream oil production. They are, in decreasing order of output, Angola,
Nigeria, Libya, Algeria and Egypt.

In emerging Latin America, Mexico and Brazil had the highest oil pro-
duction in 2009. The discovery of huge oil reserves in Brazil's Tupi field will
make Brazil a significant net exporter by the end of this decade. Revenues
from oil production are a critical factor driving economic growth in Mexico.
However, oil production is dropping and proven reserves are also decreas-
ing rapidly. As a result, many analysts believe that the country could be-
come a net importer with a few years.

China, Russia and India were the largest consumers of energy for
EMEs in 2009. However, while China and India have limited domestic en-
ergy resources and are net importers of petroleum fuels, Russia was the
second largest oil producer and net oil exporter in the world in 2009, and
possesses the world’s largest natural gas reserves. In Russia, GDP con-
tracted by 7.9% in 2009 as the value of mineral fuels exports fell by 35%.



RRRRRRRRRRRRRRRRRRRR

11}

WORLD ENERGY
DEMAND WILL
BE DRIVEN

BY THE
DEVELOPING
ECONOMIES

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



SKOLKOVO

Moscow School of Management

RESEARCH JANUARY, 2011

After declining for two consecutive years due to the global economic down-
turn, oil demand is expected to rise again in 2010, driven by demand growth
in the EMEs. While energy efficiency is improving throughout much of the
developing world, the income elasticity of petroleum demand in many of the
EMEs exceeds unity?® (in the developed economies like the United States,
the figure is approximately 0.5). As a consequence, as a higher share of
global economic growth emanates from the EMEs, growth in oil demand
should remain robust. This is the

primary reason why oil prices rose AS a hlgher Share Of Q|Oba|
sorapuly aie fastdcoade economic growth emanates from

Once global GDP growth re-

bounds to its long-term trend (4- J[he EM ES/ grO\/\/J[h |ﬂ O|| demaﬂd
5%), it follows that energy-demand

growth will also strengthen. Accord- ShOU|d remaln rObUSJ[ Th|8 |S J[he
ing to Mekinsey, energy demand DM ATy reason Why oll prices rose

growth is projected to recover and

grow 2.3% annually over the next SO raD|d|y |aJ[e |aSJ[ decade

FIGURE 3/ Compound energy-demand growth by countries and regions (2006-2020)

Energy demand by country, Compound annual growth rate,
2006-2010 3 2006-2010

Rest of the world

Source: McKinsey Global Institute — Global Energy Demand Model 2009

3 The income elasticity of petroleum demand tells us the relationship between growth
in income and oil demand. An elasticity of 1.5 for example, implies that for every 1%
increase in real GDP, oil demand increases by 1.5%.

III.WORLD ENERGY DEMAND WILL BE DRIVEN BY THE DEVELOPING ECONOMIES / 9
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decade (2010-2020), nearly a percentage point faster than from 2006 to
2010. If this comes to bear, the tight demand-supply balance seen at the
end of 2007 that led to $100 plus per barrel prices could easily return.

More than 90 percent of this demand expansion in energy is expected
to come from the EMEs. Energy use in non-OECD Asia is expected to show
the most robust growth of all the non-OECD regions, rising by 118 percent
from 2007 to 2035.# However, strong growth in energy use also is project-
ed for much of the rest of the non-OECD regions. According to McKinsey,
the Middle East will have the fastest-growing energy demand of any major
region, growing 4% annually from 2010-2020, driven by the expansion of
industrial capacity to take advantage of the Middle East’s oil and gas sup-
plies, as well as continuing growth in the region’s vehicle stock and ongoing
energy subsidies to businesses and consumers. China and India come in
a close second, with annual demand expected to rise 3.6% over the same
period.

In Central and South America and Africa, energy consumption is ex-
pected to rise by about 2% annually over the next decade. The slowest pro-
jected growth among non-OECD regions is for non-OECD Europe and Eura-
sia, which includes Russia and the other former Soviet Republics. Growth in
energy use for the region totals 17 percent from 2007 to 2035, as its popula-
tion declines and substantial gains in energy efficiency are achieved through
the replacement of inefficient Soviet-era capital equipment. Energy demand
growth is expected to be almost flat in the United States (0.4%) and Japan
(0.2%) over the next decade while Europe will see energy demand growing
at a rate of some 1%, reflecting the inclusion in this region of many develop-
ing economies. According to the IEA, by 2020, non-OECD economies are
expected to be consuming 32% more energy than the OECD economies.

Unless economic growth unexpectedly tumbles from current levels,
China and India will have the greatest impact on demand growth. Since
1990, energy consumption as a share of total world energy use has in-
creased significantly in both countries, and together they accounted for
about 10 percent of the world’s total energy consumption in 1990 and ap-
proximately 20 percent in 2008. Energy use is projected to more than dou-
ble and account for 30 percent of total world energy consumption by 2035.
In contrast, the US share of world energy consumption is expected to fall
from 21 percent in 2007 to about 16 percent in 2035.

According to the IEA World Energy Outlook 2009, China is expected
to overtake the US around 2025 to become the world’s largest spender on
imported oil and gas, while India is likely to overtake Japan soon after 2020
to become the world’s third largest importer.

4 According to the IEA.
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China’s impact on the energy markets the past few years has been so awe-
some it warrants additional analysis and commentary. According to the IEA,
China surpassed the US as the largest consumer of energy in 2009, a po-
sition the US has held since at least the beginning of last century.® Unlike
most of the developed nations, however, China’s major source of energy
is coal, accounting for approximately 70% of consumption. Crude oil ac-
counts for a relatively small share in China’s energy mix. But while the rela-
tive importance of crude oil in primary energy consumption is fairly stable,
(it made up about 20% of energy consumption in both 1980 and in 2007),
domestic production has not kept pace. The share of crude oil in total en-
ergy production fell from 24% in 1980 to just 10% by 2008 as oil production
in China became more challenging and costly.

While China’s energy consumption has expanded briskly since the
start of economic reforms, its growth rate (in real terms) remained well be-
low its growth rate of real GDP until 2002. Between 1980 and the late 1990s,
GDP quadrupled but energy consumption only doubled thanks to a mas-
sive shift of Chinese industry from heavy to light industries (e.g. textiles,
leather, electronics)s and to gains in energy efficiency.”

Then in the middle of last decade, China’s energy demand literally
exploded, growing between 10-15% annually for five consecutive years.

FIGURE 4/ Chinese GDP Growth Rates and Energy Consumption
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5 China’s National Energy Administration denies this finding by the IEA, and claims the
US is still the largest consumer of energy worldwide.

5 From FIW Research Reports 2009/10. “China’s foreign oil policy: genesis,
deployment and selected effects.

7 The amount of energy used to generate one unit of GDP fell significantly from 3.4
tons of coal equivalently per 10,000 Yuan GDP in 1980 to 1.2 in 2007.
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China’s rising demand for crude oil during this period was caused by the
ever-increasing consumption of petroleum products for transportation and
to a smaller extent for construction activities. Driving this has been China’s
rapid urbanization, higher per capita incomes and the surge in motor vehi-
cles sales (motor vehicles sales rose from 3 million units in 2005 to 13 mil-
lion in 2009). This spike in energy

demand was an important determi- \/\/hl|@ Chlﬂa haS a Cr@d|b|€
nant for the rise in oil prices during pr@gram J[O reduce @ﬂ@rgy IHT@HSIN

this period.8

China wgs a net expo.rter' of ThrOUQhOUT |J[S @COﬂOmy, HSIH@
peroleum untl 192 e ™ per capita consumption will easily

ports as recently as 1998 were

only about 750,000 barrels per day -~ S\WAIMD INCremental Improvements
(b/d).® But by 2009, China’s net im- - e
ports had reached a staggering 5 |ﬂ eﬂergy eﬁ|C|emCy
million b/d, second only to the US. While coal may still be king in China, the
Middle Kingdom is now the world’s second largest consumer of crude after
the US, and by far the largest source of new demand.
Are the recent trends in oil consumption and net imports likely to per-
sist in China? The short answer is an unqualified affirmative. While China
has a credible program to reduce energy intensity throughout its economy,

FIGURE 5/ Crude oil production and consumption in China (1980—

2008)
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8 Chinese energy consumption rose four times faster than predicted by the IEA over
this period.

9 According to the Chinese Statistical Yearbook, China became a net importer in 1992,
but according to the IEA, this first occurred in 1996.
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rising per capita consumption will easily swamp incremental improvements
in energy efficiency.* China’s oil consumption doubled over the past dec-
ade, and economic growth remains highly energy intensive. The current en-
ergy consumption per $1,000 of GDP in China is 0.57 tons of oil equivalent
(toe), significantly higher than those of Germany (0.09), Japan (0.12) and
the US (0.17). During 2009, China used about 2.25 barrels of oil per person.
For comparison, Mexico, another EME, used 6.7. Chinese per capita oil
consumption would have to triple to even match Mexico’s levels.

The consensus forecast by many analysts have China consuming ap-
proximately 20 million b/d by 2020 (about as much as the US is currently
consuming), and then having consumption double again to 40 million b/d
by 2030.

The IEA projects a slow decline in China’s oil production over 2015-
2030. Correspondingly, China’s import dependency ratio (share of oil con-
sumption that is imported) is expected to rise from 53% in 2009 to ranges
of 61%—-72% in 2020 and 76%-79% by 2030.

10 Energy intensity measures the amount of energy used to produce a unit of
economic output.
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How might $100 plus oil per barrel impact the global economy? If the higher
petroleum prices are largely a consequence of faster global economic ac-
tivity (i.e. — a demand shock), as they were last decade, then higher prices
are unlikely to significantly dampen the level of quantity demanded, particu-
larly over the short-run. First, studies have shown that the short-run (less
than one year) price elasticity of de-

mand for oil is somewhere around Eﬂ@rgy DHC@ IﬂCr@aSeS, \/@W S|mp‘y,
0-1%. That means, holdng evey- 03 jse g transter of Income from ol

thing else constant, a 10% increase

in price would only reduce quantty | TDOITING 1O OIl exporting countries

demanded by 1%. Secondly, the

income elasticity effect (the increase in demand for oil as a result of faster
income growth) would more than offset any demand destruction resulting
from higher prices over the short-run.

Energy price increases, very simply, cause a transfer of income from
oil importing to oil exporting countries. Qil price increases act as a tax for
net oil importing economies." The main determinant of the size of the initial
net loss of global GDP is how OPEC and other oil-exporters spend their
windfall oil revenues. In many oil exporting countries, a significant propor-
tion of higher oil revenues accrue to the government. The reaction of these
governments is likely to depend on the underlying financial conditions in
each of these countries.

The boost to economic growth in the oil-exporting countries provided
by higher oil prices in the past has always been significantly less than the
loss of economic growth in the importing countries, such that the net ef-
fect has always been distinctly negative for global economic growth. This is
largely because the marginal propensity to consume of the net oil importing
countries that lose from higher prices is generally higher than those of the
exporting countries.™

While the EMEs seem better prepared to handle higher energy prices
than the developed economies because their public, corporate and house-
hold sectors are significantly less leveraged than they were a decade ago,
they also consume three times more energy for a given level of output (2007
figures). While energy intensity has been falling for the EMEs as a group, it
is still increasing in many developing countries as modern commercial fuels

" Actually they are worse than tax increases for oil importing nations because the
central government derives no revenue gain.

12 Both the IMF and OECD simulations assume that oil exporters would spend around
75% of their additional revenues on imported goods and services within three years.

3 An oil price increase also changes the balance of trade and exchange rates
between countries. Net oil importing countries normally experience deterioration in their
balance of payments and a worsening in the terms of trade, putting downward pressure
on their exchange rates.
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FIGURE 6/ Energy Intensity. Total Primary Energy Consumption

per Dollar of GDP (Btu per Year 2005 U.S. Dollars)
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replaces traditional fuels in the household sector and industrialization, mo-
torization and urbanization take root. The vulnerability of oil importing EMEs
to higher prices is also exacerbated by their limited ability to switch quickly
to alternative fuels, the prices of which may be increasing more slowly than
those of oil products.

That said, the western economies are highly leveraged right now, with
record levels of debt in both their private and public sectors. Given their
anemic recoveries and necessity to reduce debt levels in the coming years,
the developed economies are in a much more precarious condition than
they were during the run up in oil prices last decade.

Section VI provides a simple and transparent model for estimating the
impact of higher oil prices on economic growth by region and by country.

1 8 /V.OIL’S ECONOMIC IMPACT
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Figure 7 plots global petroleum consumption as a share of GDP since 1970. Despite the huge
fluctuations in the relative price of oil over this period, petroleum consumption tracked income
growth remarkably steadily. The two oil price shocks of the 1970s caused a big spike in petro-
leum’s share of world GDP, hitting 5% during the first shock (1973) and then a record 7.5% of
GDP during the second shock in 1979. There was a significant downward adjustment in oil use
at the end of the 1970s, though achieving that 20% drop in petroleum consumption required an
80% increase in the relative price and a very deep recession over 1980-82.

Thereafter, for two full decades, petroleum’s share remained historically low and fluctu-
ated little. This is in part attributed to delayed conservation consequences of the 1970s oll
shocks. The flatter slope persisted, however, long after the price had fallen quite dramatically
and seems more likely to be due to the fact that the income elasticity of demand for oil was de-
clining rapidly in the developed countries. The long bull market in oil prices last decade pushed
oil's share of world GDP from a recent historic low of 1% in 1998 (during the emerging market
crisis) to of peak of 5% of GDP by 2008. The deep global 2008-09 recession pushed average
annual oil prices down from an annual average of $97 in 2008 to $62 in 2009, reducing oil’'s
share of global GDP to 3.3%.

The volatility in oil prices and their share of world income begs the following question: “Is
there a sweet spot for oil prices?” Oil prices at $75 a barrel would put petroleum’s current share
of world GDP at approximately 4%. When oil expenditures account for more than 5-6% of global
GDP, it is absorbing too much of global income. It also, however, provides many incentives for
substitutes. At 1-2% of global GDP,

conversely, prices are too low be- FIGURE 7/ Where is the Sweet Spot? Oil expenditure as a share of
cause end user demand grows very World GDP

rapidly and upstream investment o

does not. There is a growing consen- '\
sus that the “sweet spot” appears to & l
be somewhere near 3-4% of global . /
expenditures. That translates into a , '\/ /_J
current oil price near $60-$75 a bar- \ /
rel. At $100 and $120 per barrel, oil : \/\,/\ IN /
expenditures account for 5.1% and 2 v \\/\\/[ —
6.2% of GDP, respectively. 1=

0

Source: International Energy Agency
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For policymakers and economists, it has been very difficult to find a con-
sistent, transparent and easy to understand methodology that can be used
when analyzing the relationship between oil prices and the economy. Tra-
ditionally there has been little choice but to recite the results of studies
conducted by large institutions like the IMF or the IEA who typically utilize
complex large scale models which can best be described as a “black box”.
If it were possible to calculate an index expressing the relationship between
changes in oil prices and economic growth in a format that even nonmod-
eling experts could understand, such a methodology would be of consider-
able use in policy discussions.

Fortunately there exists such a model, although perplexingly it seems
to have received little attention or use in policy circles. We borrow this mod-
el from Akira Maeda'’s work (2008) on the oil price-GDP relationship. Mae-
da’s model is based on simple algebra and clear assumptions, providing a
more transparent and intuitive understanding of the impact of changes in
oil prices.

Using a static general equilibrium model, we can show that the sensi-
tivity of GDP to movements in oil prices, or the oil price-real gross domestic
product (GDP) elasticity, can be estimated with only four variables: current
oil prices, GDP, and oil imports and exports.*

n = (dY/Y)/(dp/p) = -p(M-X)/Y (1)
where:

Y - real GDP

P- price of oil

M - volume of oil imports

X - volume of oil exports

The price of oil is a simple average of three spot prices; Dated Brent,
West Texas Intermediate, and the Dubai Fateh. Export and import oil vol-
umes are denominated in barrels.

Equation (1) is self-evident and easy to understand. The sensitivity of
real GDP to fluctuating oil prices (n) is equal to the current ratio of net oil im-
ports to GDP. Intuitively, countries with larger net imports relative to output
would be more adversely impacted by higher oil prices. Conversely, net ol
exporting nations would benefit proportionally from higher oil prices.

Equation (1) can be modified to show the percent change in real GDP
as a direct function of the percent change in crude oil prices:

AYNY = -p(M-X)/Y * (Ap/p) (2)

In other words, equation (2) shows the percent change in real GDP
equals the percent change in oil prices times oil expenditures’ share of real
GDP.

14 The derivation for equation (1) is taken directly from Maeda (2008), pp. 101 — 106.
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Note that this simple model captures the vulnerability of a country that
is a net importer regardless of whether a nation subsidizes wholesale or
retail energy prices. For example, many EMEs heavily subsidize their retail
energy prices. If a country were to keep retail prices constant in the event
of a significant rise in crude oil prices, then the entire cost would be initially
borne by the government sector. In this case the present value of the future
tax increase would equal the incrementally higher cost of imported oil. In
other words, regardless of whether prices are controlled or not, equation
(2) captures the net cost.

This model also captures any changes in a nation’s oil intensity over
time. As a country becomes more energy efficient, its ratio of net oil imports
to its GDP will fall (holding energy prices constant).
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In this section we estimate the impact of higher oil prices on real GDP
growth rates using equation (2). We use $75 as our benchmark price for a
barrel of crude oil for two reasons. First, it has roughly hovered around this
level since the modest rebound of the global economy in 2010. Secondly,
many analysts estimate that that this is currently the marginal cost of pro-
duction for oil.*® From this bench-

mark price we estimate the impact AJ[ Th@ CU”@HT \/O|Um@ Of Uad@ Iﬂ
on real GDP growth rates when CrUd@ O”, a 83% aﬂd GOO/O HS@

crude oil prices are averaging $100

and $120 per barrel over a full year. would COH@CH\/@W COSt importiﬂg
These represent price noreases o nations $775 billion and $1.4 trillion,

33% and 60%, respectively. .

Atthe curent volume of trade  [2SDECTIVElY, Over the course of a
in crude oil, a 33% and 60% rise ](UH ear
would collectively cost importing y
nations $775 billion and $1.4 trillion, respectively, over the course of a full
year. With a $60 trillion global economy, this amounts to 1.3% and 2.3%,
respectively, of world GDP. How much of this transfer would be spent by the
net exporting countries in the same year is difficult to estimate and would
vary greatly based on underlying economic conditions. As a consequence,
these figures are a maximum estimate of the cost to the global economy.
Moreover, many consumers from the oil importing countries would reduce
current savings to help offset the impact of lower real wages. Nevertheless,
the reduction in any savings is a real loss whether it reduces spending today
orin later years.

The OECD countries are a lot less vulnerable to an oil shock (holding
the size of the price shock con-

stant) compared to the late 1970s Th@ OECD COUHU|@S are 8 ‘OJ[
and early 1980s. Oil expenditures \@SS \/U\ﬂerab\@ J[O aﬂ OH ShOCK

were at least 3% of GDP until the

mic-1980s. Leaps nenergy conser-(110/CINQ The size O the price shock
vation and efficiency over the past COHST&HT) COmpar@d J[O J[he ‘ate

three decades have significantly re-

duced their exposure. At our bench- /‘ 9708 aﬁd @ar‘y W 98OS
mark price of $75 per barrel, OECD

oil expenditures amount to about 1.6% of their collective GDPs. Oil prices

that averaged $100 and $120 per barrel for the entire year would clip the rich

15 In theory the price of oil should eventually return to its marginal cost of production
but new sources of demand (from the EMEs) can outstrip supply (which is price
inelastic) over the short and medium-term, keeping prices significantly above marginal
cost.
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club’s economic growth rate by an estimated 0.5% and 1%, respectively.'

Falling production and rising import volumes (until the recent reces-
sion) had made the 16 member Euro-zone a little more vulnerable than the
OECD as a whole despite gains in energy efficiency. Oil expenditures (at
$75 per barrel) currently accounts for 2% of GDP so a similar price shock
would shave a maximum of about 0.7% and 1.2% from annualized eco-
nomic growth. For a region now averaging only 2% growth in an average
year, however, this pullback could be quite significant. The U.S., easily the
world’s largest importer of oil, could see economic growth cut by as much
as .6% and 1.1%.

TABLE 1. OIL PRICE-GDP ELASTICITIES AND ESTIMATES OF

DECLINES IN REAL GDP AT $100 AND $120 PER BARREL OIL
(ALL FIGURES IN PERCENT)

n $100 $120
us -1.85 -0.6 -1.1
Japan 2.4 -0.8 -1.4
China -2.76 -0.9 -1.7
India -4.5 -1.5 2.7
OECD -1.6 -0.5 -1.0
Eurozone -2 -0.7 -1.2
Asia -3 -1.0 -1.8
Turkey -1.9 0.6 1.1
Brazil -0.1 0.0 -0.1
Indonesia -1 -0.3 -0.6
Russia 14 4.6 8.4

Source: IEA, SIEMS’ calculations

Asia is clearly the region that

is the most vulnerable to higher oil AS|a |S C\@ar\y J[he r@QIOﬂ J[hat |S Th@
prices. Maiaysia is the only country - st vINerable to higher oll prices

on the continent that is a net export-

er of crude. At our benchmark price oil consumes a full 3% of GDP and

$100/barrel oil cuts regional growth by 1% (1.8% for $120/barrel). Strong

economic growth has increased the regions’ appetite for energy enormous-

ly in recent years, more than offsetting recent gains in efficiency.
Indonesia, Asia’s sole OPEC member, left the organization in 2008 be-

cause of falling production and the inability to find new reserves. With oil

16 Unless otherwise noted, estimates are for the maximum economic impact to real
GDP growth rates in the current year. Dissavings and spending by net oil exporters of
their higher dollar surpluses would reduce the estimates.
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only absorbing 1% of GDP, however, it would take a sizeable price increase
to dent Indonesia’s recently vibrant economy.

With coal still the prominent fuel source in China (see section V), it
seems at first glance higher oil prices might do little damage to China’s

growth prospects. But the huge surge
in net oil imports in recent years has
increased China’s vulnerability. While
hovered around 1% as recently as
the beginning of last decade, its value
has almost tripled since then. From
2005 to 2009, oil imports more than
doubled. Oil at $100 per barrel would
reduce China’s annual growth rate by
almost 1% while the 60% rise would
shave off at most 1.7%.

Fortunately for China, energy inputs
have helped the country produce
growth rates of approximately 10%,
SO at second glance, they are less
disruptive than for many of the
much slow growing developed
nations

Are these estimates potentially
“large” setbacks for China? Fortunately for China, these energy inputs have
helped the country produce growth rates of approximately 10%, so at sec-
ond glance, proportionally speaking,
they are less disruptive than for many
of the much slow growing developed
nations. An important caveat, how-
ever, concerning China, should be
noted here. Its oil dependency is set
to grow very rapidly over the next
decade as production remains stagnate and consumption continues grow-
ing rapidly.

Among the big EMEs, India has become the most vulnerable in recent
years. Qil production, which has been flat now for a decade, averages just
750,000 b/d. Consumption, however, has risen from 2.5 million b/d a day in
2005 to 3.2 million b/d in 2009. Oil consumes approximately 4.5% of India’s
GDP at $75 per barrel, and $100 oil would reduce economic growth by a
maximum of 1.5% (a hefty 2.7% for $120 oil). For a nation critically trying to
raise its growth rate north of 8%, these are not inconsequential energy drains.

Averaging approximately 8% growth from 2003-2009, it would seem
that higher oil prices did not adversely impact India’s top line growth. But
India’s oil dependency was much weaker early last decade, although it did
rise in dramatic fashion late in the decade. India also heavily subsidizes
retail fuels prices so the rise in India’s structural budget deficit last decade,
despite a widening tax base and revenues, probably assumed the lion’s
share of the energy cost shock. Again, this is a cost that will ultimately have
to be borne in some manner in due time (higher taxes, lower spending, etc).

recent years

Among the big EMEs, India has
become the most vulnerable in
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The impact of the price - Aq \wag |||ystrated last decade, the

crease on Brazil is completely neu-

wral it willtake toward the end of s ©CONOMIC coONseguences of higher
decade for oil production to ramp up emergy pﬂceg \/\/ere aV\/@SOme for

significantly from its newly discov- o

eredfields). In 2009, Brazi's daiyav- 1 1SSIA'S €CONOIMY
erage production and consumption

of crude oil was approximately 2.5 million b/d.

What about for a large net exporter like Russia? As was illustrated last
decade, the economic consequences of higher energy prices were awe-
some for Russia’s economy. The world’s second largest producer and net
exporter, Russia produced and consumed 9.9 and 2.8 million b/d, respec-
tively, in 2009. Its oil price real GDP elasticity is a whopping 14%, implying
a 33% average annual price shock alone would amount 4.6% of Russia’s
GDP (8.4% of GDP at $120 per barrel).

If these figures are accurate, why was Russia’s real GDP growth rate
not even faster last decade?” Recall that much of the oil revenue from Rus-
sia’s state owned oil sector accrues to state coffers. Russia’s Reserve Fund
accumulates proceeds from the export of non-renewable natural resources.
This is the primary reason Russian foreign exchange reserves exploded from
$48 billion in 2003 to $456 billion by 2008. The 75% decline in oil prices (from
peak to trough) also explains the almost 8% collapse in Russia’s GDP in 2009.

FIGURE 8/ Change in Real GDP Due to the price of oil rising from

$75 to $100 per barrel (33% rise)
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Source: IEA, SIEMS’ calculations.

7 The Russian economy averaged real GDP growth of approximately 7% from 2000-
2008.
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FIGURE 9/ Change in Real GDP Due to the price of oil rising from

$75 to $120 per barrel (60% rise)
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At $60 - $80 per barrel, oil prices are probably somewhere in their “sweet
spot”. That is, at a level that is neither too high to depress global economic
activity but neither too low in discouraging the movement toward alternative
energy resources. Cycles of shortage and surplus, however, have charac-
terized most of the industry’s history, and oil prices can deviate from this
sweet spot for protracted periods. Unfortunately for large net importers of
oil, a new paradigm has been unfolding in recent years which could easily
return us to $100 plus prices as the global economy gains traction from the
deepest recession since the Great Depression.

The estimated declines to the OECD economies from higher energy
prices were not particularly draconian because they have become more
energy efficient over the past several decades. Unfortunately, their post-
recession rebalancing woes has reduced their short-term growth potential
and they are now actually much more vulnerable to higher energy prices
today than they were last decade. Perhaps the worst aspect about the new
oil paradigm for the developed world is the following: normally the devel-
oped economies received enormous energy price relief when their growth
rates slowed markedly. Those days are long gone for now.

Of the two big net importing EMEs, India appears the most vulnerable
over the short-run. Significantly higher oil prices will not trigger recession-
ary conditions there but it will worsen their structural budget deficit and
jeopardize their chances of achieving their 10% growth potential. Despite
the massive surge in Chinese oil imports in recent years, China remains
relatively resilient to higher oil prices. But this resiliency to higher prices is
quickly eroding.

Among the big EMEs, Russia will be the greatest beneficiary of higher
prices. Unfortunately higher prices will probably kill any structural reform
momentum Russia so desperately now needs.

Oil supply, beyond the scope of this paper, will obviously be a critical
factor in moderating price increases as the global economy eventually re-
turns to trend growth. Supply failed to keep pace with demand growth last
decade and that pattern could easily be replicated if growth in the EMEs
continues to surprise on the upside. Then there is always geopolitical risk,
but we save that topic for another day.
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