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Figure 2.14. Sub-Saharan Africa: Back to Precrisis
Growth'

Growth in most economies, particularly the low-income countries, is back to
precrisis rates. Recovery has been helped by strong domestic demand, stable
financial flows, and terms-of-trade gains from strong commodity prices, which have
also improved the region’s external balance. As output gaps close, fiscal policy
needs to stay countercyclical.

cies continued to be accommodative (Figure 2.14).
Terms-of-trade gains are supporting the region’s
external balances, and the gradual reorientation of
exports toward faster-growing regions such as Asia
has been sustained.

Against this backdrop, real activity in sub-Saharan
Africa is projected to expand by 5% percent this year
and 6 percent next year. Within the region, however,
prospects differ considerably.
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Source: IMF staff estimates.

Aggregates for the external economy are sums of individual country data. Aggregates for
terms of trade are weighted by the country’s trade share in the group. Aggregates for all
others are computed on the basis of purchasing-power-parity weights.

2Excludes Liberia and Zimbabwe due to data limitations.

* Growth in the region is being led by the low-

income countries (LICs), which are projected to
expand by 6 percent this year (Table 2.6). Ghana—
which, following a substantial upward revision to
its national accounts, is now the third-largest LIC
in the region—is projected to grow by 13% percent
this year, as oil production commences in the Jubi-
lee oilfield and growth in the non-oil sector remains
robust. The recovery in other LICs, such as Kenya
and Ethiopia, is also expected to stay strong this
year, supported by infrastructure investment and
improving agricultural production.

The expected strengthening of oil prices in 2011
will help sustain the recovery in the region’s oil
exporters. Following the sharp rebound in oil
production last year in Nigeria, oil output is
expected to stabilize this year, and the economy
is set to expand by 7 percent. Most other oil-
exporting economies are planning to use the
buoyancy of global oil markets as an opportunity
to return to fiscal surpluses and rebuild reserves,
but fiscal policy remains procyclical in Nigeria
due to the failure to adhere to the oil-price-based
fiscal rule, which links spending to long-term
average oil prices.

In marked contrast to the robust growth in most
of the region, recovery is expected to be relatively
weak in South Africa, the region’s largest economy.
Despite an already sizable output gap, South
Africa is expected to grow by only 3% percent

in 2011—a rate that is insufficient to reverse the
substantial job losses of the past two years. The
outlook primarily reflects the lack of strong domes-
tic demand, as private investment is held back by
excess capacity.

Risks to the region’s growth outlook remain tilted

to the downside. Despite the increasing importance
of Asia, Europe remains a much larger trading
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CHAPTER 2 COUNTRY AND REGIONAL PERSPECTIVES

Table 2.6. Selected Sub-Saharan African Economies: Real GDP, Consumer Prices, Current Account

Balance, and Unemployment
(Annual percent change unless noted otherwise)

Real GDP Consumer Prices! Current Account Balance? Unemployment3
Projections Projections Projections Projections
2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012
Sub-Saharan Africa 5.0 5.5 5.9 7.5 7.8 7.3 -2.4 0.4 0.4
0il Exporters 6.5 6.9 7.0 124 10.8 9.4 26 109 111 C A A
Nigeria 8.4 6.9 6.6 13.7 111 9.5 6.4 146 13.3 45 4.5 45
Angola 1.6 78 105 145 146 124 -1.8 6.2 9.5 - C A
Equatorial Guinea —0.8 7.2 4.0 7.5 7.3 70 -238 -10.2 -9.0
Gabon 5.7 5.6 3.3 0.6 2.3 3.4 118 170 153
Republic of Congo 9.1 7.8 47 5.0 59 5.2 27 125 16.0
Chad 5.1 4.1 6.0 1.0 3.0 30 -213 80 -6.1
Middle-Income 3.1 3.7 4.0 4.4 5.2 5.8 -3.1 -45 -51 A .. A
South Africa 2.8 3.5 3.8 43 49 58 -28 -44 51 248 244 237
Botswana 8.6 6.0 6.6 6.9 7.8 70 -25 =24 -00 o . S
Mauritius 4.0 41 42 29 7.4 4.6 95 -116 -96 7.5 7.8 7.9
Namibia 44 4.8 45 45 59 5.6 -11 -09 -33 - C L.
Swaziland 2.0 0.5 15 45 7.9 6.1 -206 -16.0 -129 250 250 25.0
Cape Verde 5.4 515) 6.8 2.1 44 54 -118 -18.0 -15.7
Low-Income4 5.3 5.9 6.5 6.2 7.5 6.8 -1.0 -71 -6.7
Ethiopia 8.0 8.5 8.0 28 129 112 -43 -81 -81
Kenya 5.0 57 6.5 3.9 7.2 5.0 -79 -93 -79
Ghana 57 137 7.3 10.7 8.7 8.7 -72 -68 -52
Tanzania 6.5 6.4 6.6 10.5 6.3 7.0 -86 -95 -10.7
Cameroon 3.0 3.5 45 1.3 3.0 25 -39 31 =30
Uganda 5.2 6.0 6.5 9.4 61 11.0 -99 -106 -9.2
Cote d’Ivoire® 26 -7.5 6.0 14 5.0 2.5 3.9

"Movements in consumer prices are shown as annual averages. December—December changes can be found in Table A7 in the Statistical Appendix.
2Percent of GDP.
3Percent. National definitions of unemployment may differ.

“Includes Benin, Burkina Faso, Burundi, Central African Republic, Comoros, Democratic Republic of Congo, Eritrea, The Gambia, Ghana, Guinea, Guinea-Bissau, Lesotho,
Liberia, Madagascar, Malawi, Mali, Mozambique, Niger, Rwanda, S3o Tomé and Principe, Senegal, Seychelles, Sierra Leone, Togo, Zambia, and Zimbabwe.

5Current account projections are not shown due to the uncertain political situation.

partner for the region’s non-oil-exporting economies. ~ The focus of fiscal policy should therefore turn to
A slowdown in Europe would particularly hurt the medium-term priorities, while monetary policy needs
region’s manufacturing exporters, such as South to be increasingly alert to the inflation outlook.
Africa. In addition, a sharper-than-expected pickup * The active use of countercyclical fiscal policy to
in fuel and food prices could adversely affect many of support output during the crisis has left a legacy of
the region’s oil-importing economies. This could have wider fiscal deficits across the region. With growth
major social and fiscal costs in the LICs. Another in many economies now approaching potential,
risk factor is politics. In some economies, such as financing and medium-term debt sustainability
Cote d’lvoire, political turmoil has already dampened considerations mostly point to the need to revisit
growth prospects for 2011. But beyond that, with medium-term trajectories for government spending
2011 shaping up to be a busy year politically—with and revenue. At the same time, fiscal buffers need
as many as 17 national elections scheduled—activity to be rebuilt and fiscal room needs to be found for
in some countries could be hindered by related politi- spending priorities such as health, education, and
cal unrest. infrastructure. Such adjustments are already under
Narrowing output gaps, alongside an incipient way in, for example, South Africa. In Nigeria,
rekindling of inflation pressures by rising commodity however, where growth is much stronger, the fiscal
prices, mean that policies to support demand are no stance has weakened and fiscal consolidation is
longer appropriate except in a handful of economies. overdue; anchoring fiscal policy through a strong
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oil-revenue-based rule would help maintain a coun-
tercyclical fiscal stance.

* Rising food prices are likely to affect the urban poor
in particular, given the high share of food in their
consumption baskets. In response, governments
will need to consider targeted social safety nets—
another reason to create greater room for fiscal
policy maneuvering. At the same time, policymakers
should remain alert to inflation pressure from rising
commodity prices, especially with limited spare
capacity in many economies. For South Africa and
a number of middle-income countries where output
remains well below potential, however, continued
monetary accommodation will be appropriate.
Finally, a number of other policy areas require

sustained attention. More intensive monitoring

and sounder regulation of the financial sector are

needed, as are continuing improvements to the

business environment. Robust public financing
mechanisms would also facilitate better planning

and control of government spending, including
infrastructure investment.

The Recovery in the Middle East and North
Africa Region Faces an Uncertain Environment

The MENA region weathered the global crisis
relatively well, and while the recovery is now proceed-
ing, economic growth varies widely across the region.
Spreading social unrest, rising sovereign risk premiums,
and elevated commodity import prices will constrain
growth prospects in several MENA economies. Although
economic prospects across the MENA region are quite
diverse, an ongoing regionwide repricing of risk is push-
ing up barrowing costs.

Higher commodity prices and external demand are
boosting production and exports in many econo-
mies in the region. In addition, government spend-
ing programs are continuing to foster recovery in
many oil-exporting economies. At the same time,

Figure 2.15. Middle East and North Africa: Average Projected Real GDP Growth during 2011-12

(Percent)

Il Below 0
[ Between 0 and 2
[Z] Between 2 and 4
B Above 4

[ Insufficient data
B Covered in a different map

Source: IMF staff estimates.

Note: Projections are not provided for Libya due to the uncertain political situation.
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Table 2.7. Selected Middle East and North African Economies: Real GDP, Consumer Prices, Current

Account Balance, and Unemployment

(Annual percent change unless noted otherwise)

CHAPTER 2

COUNTRY AND REGIONAL PERSPECTIVES

Real GDP Consumer Prices’ Current Account Balance? Unemployment3
Projections Projections Projections Projections
2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012
Middle East and North Africa 3.8 41 4.2 6.9 10.0 7.3 6.5 127 11.2
0il Exporters* 3.5 4.9 41 6.7 10.6 74 9.2 16.9 15.0
Islamic Republic of Iran 1.0 -0.0 3.0 125 225 125 6.0 11.7 104 -
Saudi Arabia 3.7 7.5 3.0 5.4 6.0 H10) 87 198 1338 10.5 L. o
Algeria 3.3 3.6 3.2 43 5.0 43 94 178 174 10.0 9.8 95
United Arab Emirates 3.2 3.3 3.8 0.9 4.5 3.0 77 104 105 c.
Qatar 16.3 200 7.1 2.4 4.2 41 187 36.1 34.0 . S o
Kuwait 2.0 53 5.1 41 6.1 2.7 318 394 394 1.6 1.6 1.6
Iraq 0.8 96 126 5.1 5.0 5.0 -6.2 -32 -07 - S o
Sudan 51 4.7 5.6 13.0 9.0 7.0 -85 -55 -6.6 13.7 126 114
0il Importerss 4.5 1.9 4.5 7.6 8.1 8.0 -3.8 -52 -45 e A A
Egypt 51 1.0 4.0 1.7 115 120 -20 -27 -23 9.2 9.2 9.1
Morocco 3.2 3.9 4.6 1.0 29 2.9 -42 57 41 9.0 8.9 8.7
Syrian Arab Republic 3.2 3.0 5.1 44 6.0 5.0 -44 46 -438 8.4 o o
Tunisia 3.7 1.3 5.6 44 4.0 3.3 -48 -78 58 13.0 147 144
Lebanon 75 2.5 5.0 45 6.5 30 -10.2 -129 -1238 - o o
Jordan 3.1 3.3 3.9 5.0 6.1 5.6 -54 -85 -87 125 125 125
Memorandum
Israel 4.6 3.8 3.8 2.7 3.0 2.5 3.1 33 3.1 6.7 55 5.0
Maghreb® 3.5 3.3 4.1 3.2 42 3.7 53 7.2 7.6
Mashreq’ 5.0 1.5 4.2 96 10.0 9.8 -36 47 44

"Movements in consumer prices are shown as annual averages. December—December changes can be found in Tables A6 and A7 in the Statistical Appendix.

2Percent of GDP.

3Percent. National definitions of unemployment may differ.
“Includes Bahrain, Libya, Oman, and Republic of Yemen. Excludes Libya for the projection years due to the uncertain political situation.

SIncludes Djibouti and Mauritania.

6The Maghreb comprises Algeria, Libya, Mauritania, Morocco, and Tunisia. Excludes Libya for the projection years due to the uncertain political situation.

"The Mashreq comprises Egypt, Jordan, Lebanon, and Syrian Arab Republic.

political discontent, high unemployment, and rising

food prices are causing social unrest in a number of

countries, which is likely to dampen their short-term
growth.

Taking into account these factors, GDP in the
MENA region is projected to grow at 4 percent in
2011, edging up to about 4% percent in 2012. As in
other regions, recovery prospects vary substantially
across MENA economies (Figure 2.15; Table 2.7).

* In the group of oil exporters, growth is expected
to pick up to 5 percent this year. The strongest
performer is Qatar, where real activity is projected
to expand by 20 percent in 2011, underpinned
by continued expansion in natural gas produc-
tion and large investment expenditures. In Saudi
Arabia, GDP is expected to grow at about 7%2
percent this year, supported by sizable govern-
ment infrastructure investment. In the Islamic

Republic of Iran, growth in 2011 is expected to
stall temporarily as subsidies for energy and other
products are phased out—a much-needed reform
that will yield benefits in the medium term.
Disruption of oil production in Libya means
that, given constraints on non-OPEC capacity,
oil production from other OPEC suppliers will
increase in 2011.

In the group of oil importers, Egypt’s GDP growth
will fall significantly below the 5% percent reg-
istered in the second half of 2010. This assumes

a modest dampening effect on economic activity
from the political turmoil: disruptions to tourism,
capital flows, and financial markets are expected
to be temporary. In Tunisia, growth is projected

to slow to 1% percent in 2011, as the expected
decline in tourism and foreign direct investment
harms other sectors of the economy.
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Figure 2.16. Middle East and North Africa:
The Recovery Continues in an Uncertain Environment'

Having weathered the global crisis relatively well, the recovery is now proceeding.
The level of economic activity is still below but getting closer to potential. High
unemployment, growing social unrest, and rising food prices are dampening growth
prospects, especially in oil-importing economies. Current account surpluses in
oil-exporting economies are expected to widen again as the recovery continues.
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Sources: Haver Analytics; International Labor Organization; IMF, Primary Commaodity
Price System; national sources; and IMF staff estimates.

Oil exporters: Algeria, Bahrain, Islamic Republic of Iran, Iraq, Kuwait, Libya, Oman,
Qatar, Saudi Arabia, Sudan, United Arab Emirates (U.A.E.), and Republic of Yemen. Oil
importers: Djibouti, Egypt, Jordan, Lebanon, Mauritania, Morocco, Syrian Arab Republic,
and Tunisia. Aggregates for the external economy are sums of individual country data.
Aggregates for all others are computed on the basis of purchasing-power-parity weights.

2Data for Algeria, Tunisia, and U.A.E. are for 2009. Data for Saudi Arabia are for 2008.
Data for Lebanon are for 2007. CPI: consumer price index.

Youth defined as persons ages 15 to 24 years. Data on youth unemployment rate are

not available for Jordan.
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As in other regions, inflation is on the rise in the
MENA region, as higher commodity prices lift headline
inflation (Figure 2.16). For the region as a whole, con-
sumer price inflation is projected to increase to about
10 percent in 2011, led by the Islamic Republic of Iran,
where fuel subsidies are being substantially reduced.

The key risks to this outlook are to the downside.
Depending on its duration and intensity, the domestic
effects of political and social turmoil could be larger
than currently expected, particularly if sustained unrest
spills over to additional countries in the region. Finan-
cial markets have not been immune, and credit default
swap and bond spreads have already widened through-
out the region. If persistent, such financial market
developments could translate into higher funding
costs for governments and firms. In addition, slower-
than-expected recovery in advanced economies would
adversely affect the region’s export earnings, fiscal and
external balances, and growth.

Turning to the external sector, current account
surpluses in the MENA regjon are expected to widen
again as the recovery proceeds, driven in part by
elevated energy export prices. The overall regional cur-
rent account surplus, which declined from 15 percent of
GDP in 2008 to 2% percent of GDP in 2009, is now
projected to rise to over 12 percent of GDP in 2011.

The key policy challenges across the region are
daunting. For oil importers, the main priority is to
raise growth and tackle chronically high unemploy-
ment, especially among young people. For oil exporters,
the focus should be to strengthen or develop financial
systems and promote economic diversification. Recent
increases in public spending on non-energy-related
sectors should be helpful in diversifying activity toward
these sectors and rebalancing regional growth.

Fiscal policy has played a critical role in cushion-
ing the impact of the global crisis on the region and
in supporting its recovery. Government investment
programs, especially in infrastructure, will continue
to boost domestic demand in the near term in many
oil-exporting economies. High debt levels, however,
constrain the scope for fiscal maneuver in oil-import-
ing economies. Nevertheless, to shield populations
from surging commodity prices, many economies have
recently increased food and fuel subsidies (Jordan,
Kuwait, Tunisia), increased social transfers (Sudan,
Syrian Arab Republic, Tunisia, Republic of Yemen),



expanded civil service employment or salaries (Egypt,
Jordan, Saudi Arabia, Sudan, Republic of Yemen), and
introduced direct cash transfers (Bahrain, Kuwait).

In most MENA economies, chronically high unem-
ployment, especially among young people and the
educated, is a long-standing challenge that now must
be tackled urgently. The fact that unemployment has
remained high for so long suggests that the problem is
largely structural—stemming from skill mismatches,
labor market rigidities, and high reservation wages. A
lasting solution to the region’s unemployment problem
will require a combination of permanently higher and
inclusive economic growth and reforms to improve the

responsiveness of labor markets.®

8See the IMF’s October 2010 and May 2011 Regional Economic
Outlook for the Middle East and Central Asia.

CHAPTER 2 COUNTRY AND REGIONAL PERSPECTIVES

With regard to financial sector policy, the priorities
should vary across economies. For the more finan-
cially developed economies of the Gulf Cooperation
Council, the key task is to restore capital and liquid-
ity buffers used up during the crisis and to improve
regulatory and supervisory regimes in line with global
efforts. This will help revive credit, which has been
sluggish partly due to still-weak banking and corporate
balance sheets following prominent corporate defaults
(in Dubai, Kuwait, and Saudi Arabia, for example).
For other economies in the region, the main challenge
is to prevent a rise in nonperforming loans in countries
with unrest, to spur greater financial development by
removing barriers to entry and exit and, in some cases,
to reduce state banking system ownership. Addressing
the high number of nonperforming loans in a number

of economies is another priority.
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Box 2.1. Unwinding External Imbalances in the European Union Periphery

The Great Recession forced a painful adjustment in
external imbalances in the periphery of the European
Union. Current account deficits soared in the years
leading up to the crisis, with rapid growth in credit
and domestic demand and strong increases in unit
labor costs relative to the euro area. By 2007, the cur-
rent account deficit averaged 10.0 percent of GDP in
Greece, Ireland, Portugal, and Spain and 17.7 percent
of GDP in the Baltic economies of Estonia, Latvia,
and Lithuania. Because the nominal exchange rate is
fixed, these economies have had to unwind the large

imbalances through demand contraction and a decline

in inflation and wage growth relative to their trading
partners, a process known as internal devaluation. To
shed light on how this process is proceeding, this box

compares the experience of the Baltics with that of the

other economies and discusses some challenges ahead.

Estonia, Latvia, and Lithuania

These Baltic economies have eliminated their cur-

rent account deficits, but the contraction in economic

activity has been unusually large. GDP contracted by
an average of 15.5 percent in 2009, and the unem-
ployment rate rose by 12.8 percentage points during
2007-10. In terms of external adjustment, these
economies current accounts swung from a deficit

averaging 17.7 percent of GDP in 2007 to a surplus

averaging 5.8 percent of GDP in 2009, which may be
above the long-term level. Indeed, the current account

surplus declined in 2010, and the challenge is now

to sustain recent improvements in competitiveness

to support growth in productive sectors. Unit labor
costs also fell sharply relative to the euro area, by 18.1
percent from their peak. The sharp rises in unemploy-
ment, as well as the flexibility of these economies’

labor markets and large cuts in both public sector and

private sector wages, accelerated internal devaluation
and the restoration of competitiveness.

The sharp recession meant that the adjustment ini-
tially occurred through a contraction of imports, but

exports subsequently contributed to the rebalancing.
In 2009, the ratio of imports to GDP fell by an
average of 14.6 percentage points. In 2010, imports

The authors of this box are Florence Jaumotte and Daniel
Leigh.
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rebounded and exports rose above their 2007 level,
possibly reflecting the decline in unit labor costs
and the recovery in global trade. In terms of saving
and investment, the adjustment has so far been due
mainly to a contraction in investment. A decline in
public saving, mainly due to decreased government
revenue during the recession, has been partly offset
by a rise in private saving to more sustainable levels.

Greece, Ireland, Portugal, and Spain

A painful but more gradual process of external
adjustment is under way in these economies. GDP
contracted by an average of 4.0 percent in 2009,
and the unemployment rate rose by an average of

Figure 2.1.1. Economic Activity and External
Adjustment in the EU Periphery

— Greece —Ireland Portugal
——Spain —— Baltics'
15- Real GDP Growth - -Unemployment Rate -25
10'_ (percent) ~ - (percent) -

- 20

_10-

-15- )
00002 04 06 08 10 2000 02 04 06 08 10
10- Current Account - -Unit Labor Cost -180

- Balance -(2000:01 = 100)

5-(percent of GDP)

Sources: Haver Analytics; and IMF staff calculations.
1Baltics: Estonia, Latvia, and Lithuania. Aggregates for the
Baltics are simple averages except for current account balance,

which is calculated as the sum of the balances.
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Box 2.1 (continued)
7.0 percentage points during 2007-10. The external Figure 2.1.2. External Adjustment in the EU

adjustment process started later than in the Baltic Periphery

economies, with the ratio of the current account
deficit to GDP falling by 4.3 percentage points—from
10.7 percent of GDP in 2008 to 6.4 percent of GDP -Change in Trade Balance, 2007-10 -30

in 2010. The current account deficits of Ireland and, - (percent of GDP) :
I Exports
I Imports
ETrade balance

to a lesser extent, Spain have moved toward more
sustainable levels, but they remain excessively large in
Greece and Portugal, at 10.4 and 9.9 percent of GDB,
respectively, in 2010. The decline of unit labor costs

relative to the euro area averaged 5.1 percent for these

economies, but this is skewed by the 10.2 percent

decline in Ireland; the decline was more modest in the Greece Ireland Portugal Spain  Baltics'
other three countries.
There are signs of a turnaround in all four of these _Change in Current Account, 200710 10
countries. They initially adjusted through import - (percent of GDP) = wvglgtmenj -
) e ublic savings _
contraction, but exports started contributing to the Private savings 30
B Current account u -20

adjustment in 2010. Reflecting the smaller contrac-
tion in income, the fall in the ratio of imports to
GDP in 2009 was smaller than in the Baltics—an
average of 4.8 percentage points compared with 14.6

percentage points. In 2010, there was a rebound

in both imports and exports, but exports generally . . . . .
. . . Greece lreland Portugal Spain  Baltics’
increased more, thus furthering the external adjust-

ment process. Exports as a share of GDP rose by
Sources: Haver Analytics; and IMF staff calculations.
1Baltics: Estonia, Latvia, and Lithuania. Aggregates for the
decline in unit labor costs there. In real terms, Baltics are calculated as sums of individual country data.

much more in Ireland, possibly reflecting the greater

exports grew strongly in Ireland, Portugal, and espe-
cially Spain, largely as a rebound. In terms of saving

and investment, the adjustment has so far consisted indexation mechanisms, and reducing dismissal
mainly of a contraction in investment, as in the Bal- costs. In addition, building a national consensus
tic economies, and the large fall in public saving has so that the burden of the adjustment is shared
been partly offset by a rise in private saving. Wage broadly through wage moderation can help pre-
moderation has played a relatively modest role in vent a protracted period of high unemployment.
Greece, Portugal, and Spain, where labor markets are ~ ® Reforms to increase productivity growth also con-
less flexible than in the Baltics. tribute to improving competitiveness.

A number of policies can contribute to the * The fiscal consolidation under way to address
remaining adjustment that will be required, and these economies’ elevated government debt levels
many are already being implemented. In Greece and will also contribute to the external adjustment. In
Ireland, they are an integral part of the authorities’ the short term, raising taxes or cutting govern-
adjustment programs, which are supported by the ment spending improves the current account
international community. The policies include mea- balance by restraining domestic demand, includ-
sures on both the supply side and the demand side ing imports. Over the medium term, it would
of the economy: be helpful to create room to cut taxes, thereby
* Labor cost adjustment can be facilitated by pro- supporting private investment and the supply side

moting decentralized wage bargaining, removing of the economy.
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CHAPTER

OIL SCARCITY, GROWTH, AND GLOBAL IMBALANCES

The persistent increase in 0il prices over the past decade
suggests that global oil markets have entered a period

of increased scarcity. Given the expected rapid growth

in 0il demand in emerging market economies and a
downshift in the trend growth of oil supply a return

to abundance is unlikely in the near term. This chap-
ter suggests that gradual and moderate increases in oil
scarcity may not present a major constraint on global
growth in the medium to long term, although the wealth
transfer from oil importers to exporters would increase
capital flows and widen current account imbalances.
Adverse effects could be much larger, depending on the
extent and evolution of oil scarcity and the ability of the
world economy to cope with increased scarcity. Sud-

den surges in oil prices could trigger large global output
losses, redistribution, and sectoral shifts. There are two
broad areas for policy action. First, given the potential
Jor unexpected increases in the scarcity of 0il and other
resources, policymakers should review whether the current
policy frameworks facilitate adjustment to unexpected
changes in o0il scarcity. Second, consideration should be

given to policies aimed at lowering the risk of il scarcity.

After a year and a half of global recovery, natural
resources are again in the headlines. The spot price
of a barrel of Brent crude oil crossed the US$100
threshold in January 2011. The prices of many other
commodities have risen to meet or surpass their
precrisis peaks, and commodity futures markets
point to further price increases in the next year or
two. Commodity price strength mirrors buoyancy
on the demand side. Consumption levels of many
natural resources, including crude oil, have already
risen above precrisis peaks, largely reflecting robust
demand in emerging and developing economies.
At current high levels, commodity price devel-
opments and prospects can have important global
economic repercussions (see Chapter 1). The pos-

‘The main authors of this chapter are Thomas Helbling (team
leader), Joong Shik Kang, Michael Kumhof, Dirk Muir, Andrea
Pescatori, and Shaun Roache, with support from Min Kyu Song,
Gavin Asdorian, Marina Rousset, and Nese Erbil.

sibility that rising energy prices will spill over into
core inflation is just one example. But how unusual
is the current situation? There are important linkages
between global economic conditions and commodity
prices, and large fluctuations in commodity prices
over the global cycle are nothing new.! Cyclical fac-
tors and special factors seem to explain much recent
commodity price behavior. Nevertheless, persistent
commodity price increases in recent years point to
a break with the experience of the 1980s and 1990s
as well as with the experience of earlier commodity
price booms.? Concern about resource scarcity is
more widespread now than a decade or two ago.
This chapter considers the case of oil scarcity.®> The
main motivation is twofold. On the one hand, oil
market prospects are central to the global economic
outlook—the oil price assumption is one of the key
assumptions underlying the forecasts in the World
Economic Outlook (WEQ). On the other hand, there
is considerable uncertainty about how strong the
tension will be between rapid growth in oil demand
in emerging market economies and the downshift
in oil supply trends. The baseline oil market outlook
discussed in Chapter 1, which is based on current
oil market pricing, assumes that the tension will be
resolved with oil prices around current high levels.
Against this backdrop, this chapter analyzes the
risks presented by several oil scarcity scenarios for
the global outlook and the transition to a more
robust and balanced global expansion. As indicated
by the emphasis on scarcity, the focus is on the
medium to long term, not on short-term risks.
Specifically, this chapter seeks to answer the fol-
lowing questions:

1See Vansteenkiste (2009), Kilian (2009), or Helbling
(forthcoming).

2See, for example, Radetzki (2006), who notes that earlier
commodity price booms in the post—World War IT period were
short-lived.

3Appendix 2 of Chapter 1 provides an overview of recent
developments and prospects for other commodities.
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e What is oil scarcity? How is it measured? What is
its current status?
* Will oil scarcity constrain the global economy

in the medium to longer term? What are the

risks that it will lower the feasible rate of global

growth? Could it widen global imbalances?
e What are the policy implications?

A discussion of oil scarcity faces the challenge of
any forward-looking analysis. Experience to date
does not allow for strong predictions about the likely
evolution of some of the factors that will determine
the eventual extent and impact of oil scarcity. For
example, technological developments will be crucial.
These will affect the cost of extracting oil from
reservoirs or deposits so far deemed uneconomical
and will define the scope for efficiency and substitu-
tion. In the face of such uncertainty, which increases
with the time horizon, the key objective of this
chapter is to illustrate the potential global economic
impact of various oil scarcity scenarios. At the same
time, it marks the beginning of renewed efforts
to give greater consideration to the role of oil and
other natural resources in the IMF’s modeling of the
global economy, both as the source of shocks and in
the transmission of other shocks.

What Are the Main Findings?

* The increases in the trend component of oil prices
suggest that the global oil market has entered
a period of increased scarcity. The analysis of
demand and supply prospects for crude oil sug-
gests that the increased scarcity arises from contin-
ued tension between rapid growth in oil demand
in emerging market economies and the downshift
in oil supply trend growth. If the tension intensi-
fies, whether from stronger demand, traditional
supply disruptions, or setbacks to capacity growth,
market clearing could force price spikes, as in
2007-08.

* As for the effects on the global economy, the
simulation analysis suggests that the impact of
increased oil scarcity on global growth could be
relatively minor if it involves primarily a gradual
downshift in oil supply growth rather than an
absolute decline. In particular, a sizable downshift
in oil supply trend growth of 1 percentage point
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appears to slow annual global growth by less than

Y4 percent in the medium and longer term. On

the other hand, a persistent decline in oil supply

levels could have sizable negative effects on output
even if there is greater substitutability between

oil and other primary energy sources. At the

same time, in the medium term, the oil-induced

wealth transfer from oil importers to exporters can
increase capital flows, reduce the real interest rate,
and widen current account imbalances.

* The analysis in this chapter suggests that oil scar-
city will not inevitably be a strong constraint on
the global economy. However, the risks it poses
should not be underestimated either. Much will
ultimately depend on the extent and evolution
of oil scarcity, which remain uncertain. There is
a potential for abrupt shifts, which would have
much larger effects than more gradual shifts.

* The chapter concludes that policymakers should
strengthen measures to reduce the risks from oil
scarcity as a precautionary step and to facilitate
adjustment if such shifts are larger than expected
or materialize in an abrupt manner. Policies need
to be complemented with efforts to strengthen
social safety nets, because higher oil prices could
lead to shifts in income distribution and to
increased poverty.

This chapter is organized as follows. The first
section defines oil scarcity, considers the extent of
scarcity in the oil sector, and discusses the implica-
tions for the oil market outlook. The second section
examines the effects of oil scarcity on global growth
and global imbalances to determine whether it will
constrain the global economy. The last section out-
lines some policy implications.

Has 0il Become a Scarce Resource?

The implications of oil scarcity could be impor-
tant and far-reaching. Oil is a key factor of pro-
duction, including in the production of other
commodities and in transportation, and is also a
widely used consumption good. Oil is the most
traded commodity, with world exports averaging
US$1.8 trillion annually during 2007-09, which
amounted to about 10 percent of total world exports
in that period. This means that changes in oil



market conditions have direct and indirect effects on
the global economy, including on growth, inflation,
external balances, and poverty. Since the late 1990s,
oil prices have generally risen—notwithstanding
cyclical fluctuations—and supply constraints are
widely perceived to have contributed to this trend.
This has raised concerns that the oil market is enter-
ing a period of increased scarcity.

What Is 0il Scarcity?

Oil is considered scarce when its supply falls short
of a specified level of demand. If supply cannot meet
demand at the prevailing price, prices must rise to
encourage more supply and to ration demand. In this
sense, oil scarcity is reflected in the market price.

The price should reflect the opportunity cost of
bringing an additional barrel of oil to market. It com-
pensates the reserve owner for the cost of extraction
and for the loss of one barrel of reserves that could
have been sold in the future. In general, a high price
level relative to the prices of other goods and services
indicates scarcity, a low price indicates abundance,
and changes in price over long periods signal changes
in scarcity. Well-known models of commodity extrac-
tion also imply that the market price generally serves
as a reliable guide to the opportunity cost, including
the cost relative to expected future scarcity.4

In practice, it is important to distinguish between
scarcity and other reasons for high oil prices. Scar-
city usually refers to the declining availability of oil
or other exhaustible natural resources in the long
term. However, oil scarcity in the sense of high and
increasing oil prices can also arise for other reasons
over shorter horizons. Temporary supply shocks, for
example, can lead to short-lived price spikes, as dur-
ing the 1990-91 Gulf War. There can also be large
cyclical fluctuations in oil prices, which largely reflect
the interaction between cyclical—including some
financial—factors and low short-term price elasticities

of demand and supply.

“Hotelling (1931) shows that the price increases for a nonre-
newable resource should track the interest rate (possibly including
a risk premium) if marginal extraction costs remain constant.
When the market learns gradually that a resource is becoming
more scarce (or abundant), its price may rise at a faster pace (or
remain flat or even decline).
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Declining oil availability typically reflects tech-
nological and geological constraints or a shortfall
in the required investment in capacity. Oil scarcity
can be exacerbated by its low substitutability. Oil
has unique physical properties that make rapid
substitution difficult, meaning that the price may be
determined largely by supply capacity. In contrast, if
other, more abundant natural or synthetic resources
can eventually replace oil in the production process,
then relatively small increases in prices may redirect
demand toward these substitutes.

How Do We Measure Scarcity?

The following analysis focuses on long-term oil
price developments as an indicator of scarcity and
ignores short-term or periodic fluctuations such as
the business cycle. Oil prices may also be subject to
“super cycles” caused by long implementation lags
for discovery, exploration, and capital investment in
minerals industries (Cuddington and Jerrett, 2008).
Sluggish supply responses to shifts in demand can
then give rise to price cycles with a longer duration
than the typical two- to eight-year business cycle
(Slade, 1982).

Long-term variation is assessed by passing prices
through two low-pass filters: the first filter excludes
all price fluctuations with a cycle period of less than
nine years (and therefore includes super cycles);
the second considers periods of more than 30 years
(Figure 3.1).% Including super cycles generates more
volatility but similar long-term trends. To provide
a broader perspective on energy markets, coal and
natural gas are included in the analysis. One notice-
able result is that real oil prices have not trended
persistently up or down throughout the sample
period.® Instead, prices have experienced slow-

5This analysis uses U.S. dollar price series deflated by the U.S.
consumer price index over sample periods with starting dates
going back to 1875. Low-frequency components were extracted
by a Christiano-Fitzgerald (2003) asymmetric filter (see Appendix
3.1).

¢In other words, real oil prices are stationary. Where prices
are nonstationary, as in the case of natural gas, and follow a unit
root process, the drift, or long-term trend, is typically small. This
is consistent with the findings of Cashin, McDermott, and Scott
(2002), who note that trends in real commodity prices are small
and dominated by price variability.
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Figure 3.1. Energy Prices and Long-Term Price Trends

Following a period of increasing abundance during the 15 years through 2000, an
upturn in long-term prices is evident across energy commaodities.

— Price
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"U.S.-dollar-denominated commodity prices are deflated by the U.S. consumer price
index in log deviations from the sample mean. Deviation between filtered components and
price is accounted for by noise, business cycle frequencies, and random walk drift where
1(1).

*First-principal component (standard deviation from mean) normalized to have unit
variance.
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moving fluctuations around long-term averages. This
suggests that periods of changing oil scarcity have
been long-lasting but have come to an end, and that
investment, technology, and discovery are eventually
responsive to price signals.

Following a period of increasing abundance dur-
ing the 15 years through 2000, an upturn in long-
term prices is evident across energy commodities.
The first principal component of the three filtered
energy prices—which accounts for about two-thirds
of total variance—confirms that the common factor
in energy scarcity has been rising since 2000 and
was not interrupted by the Great Recession (bottom

right panel).

What Lies behind the Apparent Increase in Oil
Scarcity?

In the end, the signal from oil prices should
reflect expectations of scarcity that must be consid-
ered in terms of underlying fundamentals. Under-
standing the signal from current market prices
requires considering the prospects for demand
and supply. Prospects for oil, as well as for other
energy sources, are related strictly to primary energy
demand. Therefore, this section first considers oil in
the broader context of primary energy consumption
before focusing on the supply and demand prospects
for oil.

What are the prospects for overall energy

consumption?

Oil is the most important source of primary
energy in the world, accounting for about 33
percent of the total; the other two main fossil fuels,
coal and natural gas, account for 28 and 23 percent,
respectively.” Renewable sources of energy are in a
rapid growth phase, but they still account for only a
small fraction of primary energy supply.

‘The context for much of the current concern
about oil scarcity is the increase in the growth rate
of global primary energy consumption in the past
decade (Figure 3.2, top panel). This acceleration

’See U.S. Energy Information Administration (EIA), Interna-
tional Energy Outlook, 2009. Primary energy includes fossil fuels
(coal, oil, natural gas); nuclear energy; and renewable energy
(geothermal, hydropower, solar, wind).



primarily reflects an upward shift in the growth of
energy consumption in China. As a result, China’s
share of world consumption of primary energy has
risen rapidly (bottom panel), and China is now the
largest energy consumer in the world (International
Energy Agency—IEA, World Energy Outlook, 2010).

Future energy consumption will depend largely
on the impact of continued rapid GDP growth
in China and other fast-growing emerging mar-
ket economies. To gauge the prospects for energy
demand, the analysis in this section focuses on the
relationship between per capita energy consumption
and per capita real income and is based on a simple
regression using a data set for 55 economies during
1980-2008 (see Appendix 3.2 for details).

The estimates suggest that the relationship
between per capita energy consumption and per
capita GDP is nonlinear. High-income economies
can sustain GDP growth with little if any increase
in energy consumption. Indeed, for some countries
in the Organization for Economic Cooperation and
Development (OECD), energy consumption has
been flat in recent years (Figure 3.3). In contrast, in
low- and middle-income economies energy demand
growth has closely followed growth in per capita
income. The income elasticity of energy demand is
close to unity: a 1 percent increase in real per capita
GDP is associated with a 1 percent increase in per
capita energy consumption. The experience of Korea
exemplifies this one-to-one relationship. Chinas
energy demand has so far closely followed this pat-
tern (Figure 3.4).

Given the empirical relationship estimated above
and the most recent WEO forecast for China’s
per capita GDP, at current energy prices energy
consumption in China is projected to double by
2017 and triple by 2025 from its 2008 level. But
it remains to be seen whether China will be able
to sustain such rapid growth. In fact, unlike Korea,

China affects world market prices for primary energy

sources, and rising prices might restrain economic
growth and/or lead to a downward shift in the rela-
tionship between energy and income.

What are the prospects for oil demand?

GDP growth has been a major driver of oil
demand in emerging market economies. Figure

CHAPTER 3 OIL SCARCITY, GROWTH, AND GLOBAL IMBALANCES

Figure 3.2. Global Energy Demand, 1980-2008

The rapid increase in global primary energy consumption, particularly in China, has
raised concerns about oil scarcity.
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Figure 3.3. Relationship between per Capita Energy
Consumption and GDP Growth

(Hundred thousands of 2005 U.S. dollars on x-axis; billions of British
thermal units on y-axis)

Energy demand growth has closely followed growth in per capita income in low- and

middle-income economies, whereas high-income economies can sustain GDP
growth with little if any increase in energy consumption.
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3.5 shows how per capita oil consumption in the
United States and other OECD economies has been
broadly flat since the early 1980s, while it has risen
rapidly in China. As a result, China’s share in global
oil consumption rose from 6 percent in 2000 to
close to 11 percent in 2010. However, starting from
a lower base, China’s oil consumption is still only
half as large as that of the United States (bottom
panel).?

To gauge oil scarcity prospects, we first estimate
oil consumption elasticities using a panel data
approach.? Specifically, per capita oil consumption is
regressed on its lagged value, real oil prices in local
currency, a polynomial in real per capita GDP levels,
the GDP growth rate, and a set of fixed effects
(see Appendix 3.2). The data set starts in 1990
and includes 45 countries. The sample is divided
into two groups, loosely named OECD and Non-
OECD. Together, the two groups represented 84
percent of world oil consumption in 2009. (In addi-
tion, Appendix 3.2 examines a group of nine major
oil-exporting economies and extends the sample to
1965.)10

The combined results for OECD and Non-
OECD countries suggest very low short-term price
elasticity, about —0.02 (Table 3.1).!! This implies
that a 10 percent increase in oil prices leads to
a reduction in oil demand of only 0.2 percent.
Although the long-term price elasticity is about four

8In 2008, coal accounted for 71 percent of total energy
consumption in China, and oil and gas for only 19 and 3 percent,
respectively. This is in contrast with the United States, where oil
and gas accounted for 37 and 23 percent of total energy, respec-
tively, and coal for 22 percent (U.S. EIA, International Energy
Outlook, 2008).

9Other studies have attempted to estimate oil demand elastici-
ties, such as Dargay and Gately (1995, 2010); Dargay, Gately,
and Huntington (2007); Gately and Hillard (2002); Huntington
(2002); and Cooper (2003), among others. Our framework is
different, at least with respect to the sample period chosen, defini-
tion of country groups, and the overall econometric specification.

19The multicountry dimension helps overcome the downward
bias problem that often arises when estimating demand price
elasticities. Appendix 3.2 discusses identification issues in greater
detail and presents robustness checks.

'The combined elasticities are the weighted averages of the
group elasticities. The weights are the normalization of the
last-10-year average oil consumption shares—which for OECD
and Non-OECD countries stand at 0.55 and 0.31, respectively.
Hence, the two groups combined represent 86 percent of world
oil demand over the period.



times larger, the number is still small, which implies
that a 10 percent permanent increase in oil prices
reduces oil demand by about 0.7 percent after 20
years.

The short-term income elasticity is about 0.68,
implying that a 1 percent increase in income is
associated with an increase in oil demand of 0.68
percent. The long-term elasticity is considerably
smaller, at 0.29. This result indicates that oil con-
sumption has been considerably less income-elastic
than primary energy demand, which means that the
world economy has been (slowly) substituting away
from oil.!? In addition, the fact that income elastic-
ity is higher in the short term than in the long term
suggests that the response of oil consumption to an
income shock involves some cyclical overshooting.
Initial responses, such as those during the global
recovery of 2009-10, therefore may not be represen-
tative of longer-term trends.

The growing importance of emerging mar-
ket economies appears to have reduced world oil
demand price elasticity (in absolute terms) and
increased income elasticity. As shown in Table 3.1,
the point estimate of the short-term price elasticity
for the Non-OECD group is much lower than for
OECD countries—though not as precisely esti-
mated. Short-term income elasticity is only slightly
higher than for OECD countries; however, long-
term income elasticity is significantly higher for
emerging market economies, at 0.39. Nevertheless,
this value is substantially below the one found for
energy, which is almost 1, and the weighted average
of the two groups gives a combined elasticity of only
0.29. These results suggest that, instead of econo-
mies becoming more energy efficient, oil intensity
has been declining substantially, even in emerging
market economies—most probably as a result of the
growing importance of other energy sources.

The surprisingly low price responsiveness of oil
consumption in the OECD countries may reflect
the lack of large-scale shifts in fuel use since the
early 1990s. Most OECD countries saw a big switch
away from oil in electric power generation in the

early 1980s. After oil prices rose sharply compared

12]n fact, the share of oil in total primary energy consumption
has been decreasing since 1980, from 46 percent of the total in
1980 to 34 percent in 2009.
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Figure 3.4. Primary Energy Consumption

(Hundred thousands of 2005 U.S. dollars on x-axis; billions of British
thermal units on y-axis)

There has been a broadly one-to-one relationship between growth in per capita
energy consumption and income in emerging market economies. China’s
energy demand has so far closely followed this pattern.
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Figure 3.5. Qil Consumption in China and in Selected
Advanced Economies

Per capita oil consumption in the United States and other OECD' economies has
been broadly flat since the 1980s, while it has risen rapidly in China.
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with the prices of other fossil fuels in the 1970s,

the power sector switched from oil to other inputs
(Figure 3.6): some countries went back to coal (for
example, the United States); others increased their
nuclear capacity (for example, France) or turned to
alternative energy sources. In fact, when the sample
period is extended to the 1960s, the estimated price
elasticities are higher (see Appendix 3.2). Today,
however, the power sector is no longer an important
oil consumer in OECD or emerging market econo-
mies. In fact, the transportation sector currently
accounts for about 50 percent of total oil consump-
tion.!? A substantial part of the remainder goes to
the petrochemical industry and for other miscel-
laneous uses outside the power sector. Given current
technologies, it is harder to substitute other factors
for oil in these sectors, explaining the break in the
estimated elasticities.

Even though there has not been any substantial
substitution away from oil in recent years, new
backstop technologies are emerging in the trans-
portation sector. Predicting the scope for substitu-
tion using these technologies in the coming years is
difficult, but a big switch cannot be ruled out over
the medium term. Addressing logistical problems
will pose a formidable challenge, but there should
be a threshold at which alternative options become
economically viable if oil prices are sustained above a
particular level.'* A mitigating factor in this respect
is that in emerging market economies, a good part

13This includes jet fuel for aviation, bunker fuel as a naval
propellant, and diesel fuel (used in trucks, industrial machinery,
and cars).

14A simple calculation can give some insight regarding the
price threshold. Assume that the current cost premium for a
plug-in electric car is $2,000, amortized on an annual basis.
Furthermore, assuming a driver values mileage limitations and
other logistical problems specific to electric cars at $1,000 a year
and summing up the costs, we have a total premium of $3,000
over gas-engine cars. The next step is to calculate the breakeven
point, which is found when the difference in operating costs of an
electric car versus a gas-engine car is equal to the premium. U.S.
average fuel consumption per vehicle was about 600 gallons in
2008 (see Federal Highway Administration, 2008, Table VM-1),
while the retail gasoline price is roughly 0.035 times the imported
oil price plus taxes. If we set the retail price of electricity for
cars at 20 percent of the 2008 gasoline price, we get a backstop
price for imported oil in the United States at about $155. Other
important factors could affect our back-of-the-envelope calcula-
tions—for example, on the downside, increasing marginal costs
of ramping up production that starts at a very low level or, on



Table 3.1. 0il Demand Price and Income Elasticities

(Subsample, 1990-2009)
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Short-Term Elasticity

Long-Term Elasticity

Price Income Price Income

Combined OECD' and Non-OECD -0.019 0.685 -0.072 0.294
[-0.028, —0.009] [0.562, 0.808] [-0.113, -0.032] [0.128, 0.452]

OECD -0.025 0.671 -0.093 0.243
[-0.035, -0.015] [0.548, 0.793] [-0.128, -0.057] [0.092, 0.383]

Non-OECD -0.007 0.711 -0.035 0.385

[-0.016, 0.002]

[0.586, 0.836] [-0.087, 0.013] [0.193, 0.577]

Source: IMF staff calculations.

Note: Median elasticities and confidence intervals showing 10th and 90th percentile of the distribution in brackets are estimated by Monte Carlo simulations. Long-term

elasticities are calculated using a 20-year horizon.
10ECD = Organization for Economic Cooperation and Development.

of the infrastructure and distribution system is still
under development and so, unlike in advanced
economies, there will be less need to delay adoption
of new technologies until current equipment and
infrastructure become obsolete. Hence, it is conceiv-
able that the (currently low) price responsiveness of
oil demand could increase again, not only in OECD
economies but also in emerging and developing

economies.

What are the prospects for oil supply?

Prospects for oil supply are strongly dependent
on production constraints in some major producing
economies stemming from their oil fields reaching
maturity—the stage when field production plateaus
or declines. These constraints became obvious when
global crude oil production stagnated broadly during
the global economic boom in the mid-2000s (Figure
3.7, top left panel).!> Most maturity-related declines
have emerged in economies that are not members of
the Organization of Petroleum Exporting Countries
(OPEQ), including Russia, but some OPEC pro-
ducers reportedly also face challenges from mature
fields, including Saudi Arabia (Figure 3.7, top right

panel).'¢

the upside, technological improvements and increasing returns to
scale in the production of electric cars.

BAlthough market outcomes reflect both demand and supply
developments, it would be difficult to attribute the stagnation
entirely to factors other than new supply constraints, given the
combination of rising prices and positive, albeit small, supply
price elasticities as well as information about other factors (for
example, conflict-related disruptions). See Hamilton (2009).

16See, for example, Sorrell and others (2010).

Maturing is part of the normal life cycle of oil
fields (Box 3.1). What is novel since the late 1990s
is that such maturing started to affect the supply
from major producing countries, beginning with
the North Sea fields. The resulting constraints on
non-OPEC production became evident in the early
2000s, when oil demand began to grow unexpect-
edly and OPEC’s spare capacity declined.

The key question for the future is how the larger
and likely growing number of maturing oil fields
will affect the global oil supply outlook. In particu-
lar, is the broad stagnation in oil production over the
past five years temporary or more permanent? The
answer depends on how permanently the decline
in production from maturing fields can be more
than offset by increased production from newly
discovered reservoirs, from known but undeveloped
reservoirs, or from increased recovery from current
fields, including the maturing ones (see IEA, World
Energy Outlook, 2008). Realizing such an offset will
require continued large-scale investment, which the
experience of the past five years has shown to be a
formidable challenge.

Information to date suggests that the challenge
does not stem from a lack of desire to invest but
rather from the lag between investment planning
and delivery. Following sustained price increases,
oil investment activity predictably turned around,
partly involving the development of higher-cost oil
from ultra-deep water or unconventional resources.
Drilling activity—an integral part of exploration
and development in the oil sector—rose noticeably
over the past decade (Figure 3.7, bottom left panel).
Similarly, Goldman Sachs (2010) estimates that
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Figure 3.6. The Big Switch: Qil Share in the Electric
Power Sector?
(Percent of total electricity production on y-axis)

After oil prices rose sharply relative to those of other fossil fuels in the 1970s, the
power sector in most Organization for Economic Cooperation and Development

countries switched away from oil for power generation in early 1980s.
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Sources: International Energy Agency; and IMF staff calculations.
TElectricity generated by oil divided by total electricity production.
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peak production from the oil projects in its Top 280
energy projects will amount to about 28 million bar-
rels a day in 2020.17 If the projects are executed and
completed, these amounts could more than offset
the decline from fields currently in operation, up to
an aggregate decline rate of about 5 percent (the cur-
rent production-weighted decline rate is estimated at
about 4 to 4% percent).

Despite the increased investment activity, how-
ever, improvements in delivery have been slow. As
noted, time-to-build lags can be 10 years or longer
in the mining and oil industries, depending on the
complexity of the project. The turnaround in oil
investment during the early 2000s therefore did not
result in immediate capacity improvements, while
the decline in oil investment from the mid-1980s to
the late 1990s still had legacy effects. The latter will
dissipate only slowly, as some of the new projects
started over the past few years will not increase
capacity for another 5 to 10 years.

Investment delivery has also been hampered
by a surge in investment costs and by unexpected
bottlenecks in oil investment services. As shown in
the bottom right panel of Figure 3.7, one indica-
tor of investment cost—the U.S. producer price
index for oil and gas well drilling—almost tripled
between 2003 and 2005, suggesting relatively weaker
investment incentives. Higher cost and bottleneck
problems, in turn, led investors to take a wait-and-
see approach, and project approvals declined during
2007-08. Investment costs declined after the Great
Recession but are still much higher in real terms.
Similarly, bottlenecks in oil investment services have
become less severe. But they are still present and will
likely unwind only gradually.

Capacity increases are also constrained by restric-
tions on oil investment other than those related to
pollution or other environment-related externalities,
which have limited the overall investment response
to high prices.!® First, many areas are essentially
closed to participation by outside investors and are
developed exclusively by national oil companies.

17According to estimates by Goldman Sachs (2010), all proj-
ects achieve positive net present values with oil prices above $80 a
barrel (in constant U.S. dollars).

18See Box 1.5 in the April 2008 World Economic Outlook for a
detailed discussion.



While some national oil companies have ramped up
capital expenditure in response to higher prices, oth-
ers have been constrained by short-term budgetary
revenue considerations. The lack of outside par-
ticipation may also prevent the necessary upgrades
in technology for exploration and development.
Second, rising oil prices have also prompted changes
in the regulatory environment, especially with
respect to taxation and ownership, which have raised
costs or reduced profitability and thereby slowed
investment.

Against this backdrop, net capacity will likely
build only gradually. A return to the trend growth
of 1.8 percent in oil production experienced during
1981-2005 seems unlikely at this point despite the
current investment effort, given continued field
declines in some major producers.!® In other words,
prospects are for a downshift in the trend growth
rate of oil supply. Current medium-term forecasts by
the International Energy Agency (IEA, 2010a and
2010b), for example, suggest only modest increases
in new net capacity over the next five years (Figure
3.8). Because capacity increases are the main drivers
of supply growth—the short-term price elasticity
of supply is very low, with most estimates ranging
between 0.01 and 0.1—supply increases will likely
be equally modest, except for the buffer provided
by OPEC spare capacity.?° The latter is currently
estimated at some 6 million barrels a day. Assum-
ing that between two-thirds and four-fifths of that
spare capacity will eventually be tapped, cumulative
oil supply growth during 2011-15 could amount
to 6 to 8 percent, or 1% to 1% percent annually on
average, if the price of oil remains broadly constant
in real terms.?!

It is likely that part of the downshift in the oil
supply trend has already been factored into current
oil pricing. Nevertheless, predictions of the extent

19We exclude from the calculation all periods of turbulence in
world oil markets, such as the early 1980s, and we also exclude
the post-2005 period, which, as shown in Hamilton (2009),
already exhibited a below-trend output growth rate. A downshift
would also be consistent with the investment oil prediction from
Goldman Sachs’s Top 280 energy project inventory noted earlier.

20See, for example, Dées and others (2007) for recent estimates
of supply elasticities.

2I'This assumes that OPEC keeps a spare capacity buffer of 2
million barrels a day, which is in line with its stated intentions.
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Figure 3.7. Global Qil Market Developments

Global crude oil production stagnated broadly during the global economic boom in the
mid-2000s, notably in countries that are not members of the Organization of
Petroleum Exporting Countries. The lag between investment planning and delivery

seems to be the challenge in the medium term.
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Figure 3.8. Projected Growth in Crude Qil Capacity
(Million barrels a day)

Despite the current investment effort, new net capacity in oil production will

increase only modestly in the medium term given continued field declines in some

major producers.
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and speed of capacity buildup are usually charac-
terized by a high amount of uncertainty. Indeed,
project delivery was typically overestimated over the
past few years, and some of the underlying risk fac-
tors are still present.

Such risk factors include uncertainty about time-
to-build lags, potentially rising investment costs if
the global economy continues on a brisk expansion,
and risks to investment regimes. In addition, there
is considerable uncertainty about the future paths of
decline rates in maturing fields (see Box 3.1). Finally,
geopolitical risks, both short- and long-term, remain,
and changes in oil scarcity could be accompanied
by changes in the market shares of large producers.
Therefore, there is a risk of larger-than-anticipated
oil scarcity. The possibilities range from larger
downshifts in trend supply growth to an outright
decline in oil production, either temporarily or more
permanently.??

What Are the Implications for Oil Scarcity?

The main reason behind continued, if not
increased, oil scarcity is the tension between, on
the one hand, the downshift in oil supply trends by
some Y to ¥4 percent, with further downside risk,
and, on the other hand, the strong momentum in
oil demand growth stemming mainly from rapid
income growth in emerging market economies.

The current WEO forecast is for an annual aver-
age world GDP growth rate of about 4.6 percent
over the period 2011-15. The extent of market
tension generated by these rates of global growth
will depend on the income elasticity of oil demand.
If a global short-term income elasticity of 0.68 (as
estimated in the previous section) held throughout
2011-15, oil demand growth would remain above
the growth in production at unchanged prices.
Because price elasticities are very small, only substan-
tial price increases would succeed in balancing the
market, as described in the following example. At
unchanged prices, if oil supply grows by 1.5 percent,

22For example, recent medium-term production forecasts by
the U.S. EIA suggest annual oil production capacity growth
of 0.9 percent over the period 2011-15. Other medium-term
scenarios predicting low if any trend growth in oil production
include British Petroleum (2011) and Shell (2011).



then oil demand growth will exceed that of supply
by about 1.5 percentage points (4.6 x 0.68 — 1.5).
With demand price elasticity at —0.02 and no supply
response, the oil price should increase by 75 percent
to rebalance the oil market.

The assumption of a zero supply response is
clearly unrealistic. Moreover, as discussed earlier,
there is strong evidence that longer-term income
elasticities are lower than short-term ones.?3 The ten-
sion between moderate supply growth and continued
high global economic growth could thus be resolved
with smaller and, most likely, more gradual oil price
increases, with some accompanying demand modera-
tion. Nevertheless, with important downside risks to
supply, oil scarcity risks will remain.

Oil scarcity risks must also be considered in the
context of the overall energy market. If the supply
of other primary energy sources continues to grow
faster than the supply of oil, the past pattern of
relatively slower oil demand growth in an environ-
ment of rapid GDP growth could be sustained. As
of now, the situation seems promising. In particular,
the so-called shale gas revolution may become a
game changer and lay the foundation for a more
global market for natural gas (Box 3.2). Natural gas
could also become viable for applications that have
so far relied almost exclusively on oil, including

transportation.

0il Scarcity and the Global Economy

To assess the implications of greater oil scarcity
for global economic growth and current account
imbalances, this section uses simulation analysis
based on the IMF’s Global Integrated Monetary
and Fiscal Model (GIMF), a multiregion dynamic
general equilibrium model.?* The GIMF includes
several features found to be important for replicat-
ing real-world behavior, including households’ and
firms’ finite planning horizons, gradual adjust-

ment of prices and nominal wages to unexpected

23In the present discussion of oil demand, the combined
income elasticity is 0.29 over a 20-year horizon.

24For a presentation of the structure of the GIME see Kumhof,
Muir, and Mursula (2010). For applications, see Kumhof and
Laxton (2007, 2009), Freedman and others (2010), and Clinton
and others (2010).
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changes, and macrofinancial linkages in the form of
a financial accelerator. The version used here has six
economic regions—oil exporters, the United States,
the euro area, Japan, emerging Asia, and remaining
countries. All regions are assumed to have flexible
exchange rates.

The main simulation considers the effects of a
downshift in the trend growth rate of world oil
output in a controlled setting (Figure 3.9).25 The
motivation for the experiment follows from the
analysis of oil demand and supply prospects in the
previous sections. Because these prospects are subject
to a great deal of uncertainty, the simulations assume
that economic actors are surprised when the oil
growth rate starts to decline.?¢ This section also con-
siders three sets of scenarios to examine the impact

of changes in significant parameters.

What Is the Model and How Is It Calibrated?

To understand the global economic impact of oil
scarcity, we need to look at a few aspects of the model
setup. The main difference between this application
and the standard version of the GIMF is that oil is a
third factor in an economy’s production, in addi-
tion to capital and labor, and a second factor in final
consumption, in addition to goods and services. The
price and availability of oil therefore influence pro-
duction as well as consumption possibilities.

The price responsiveness of oil demand, which
reflects the degree to which other inputs can substi-
tute for oil, is an important parameter determining
the impact of changes in oil market conditions.

In the benchmark simulation, the long-term price
elasticity of oil demand in both production and
consumption is assumed to equal 0.08, while the
short-term elasticity is about 0.02. This is consistent
with the estimates for the 1990-2009 sample in the

previous section.

2Figure 3.9 also has a full listing of the countries included in
each group.

26Actors are assumed to acquire full and immediate knowl-
edge about the extent of the change in oil scarcity. In practice,
information may be incomplete, and economic actors may learn
only over time about the full extent of resource scarcity. The main
effect of this delayed acquisition of knowledge would be smaller
initial effects, but qualitatively the results remain broadly similar.
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Figure 3.9. Qil Scarcity and the Global Economy: Benchmark Scenario
(Years on x-axis)

This scenario considers the effects of a downshift in the trend growth rate of world oil output by 1 percentage point each year and the eventual return to the initial growth
rate in year 25.
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1World: Total of all countries accounts for 78.78 percent of world GDP.

20il Exporters: Algeria, Angola, Azerbaijan, Bahrain, Canada, Republic of Congo, Equatorial Guinea, Irag, Kuwait, Libya, Mexico, Nigeria, Norway, Oman, Qatar, Russia, Saudi Arabia,
United Arab Emirates, and Venezuela.

3Emerging Asia: China, Hong Kong SAR, India, Indonesia, Korea, Malaysia, Philippines, Singapore, and Thailand.

4Euro area: Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, Netherlands, Portugal, Slovak Republic, Slovenia, and Spain.
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Another important parameter is the contribution
of oil to output, which in the benchmark will be
determined by the oil cost share. Based on recent
historical data, it has been calibrated at 2 to 5 per-
cent, depending on the sector and region.

The supply side of oil has several elements. First,
there is an exogenous endowment of oil. The growth
in that endowment is assumed to fall below historical
trends. This represents the constraints from matur-
ing fields on global oil supply discussed earlier. The
second element is a positive supply response to higher
oil prices, but with a low price elasticity of 0.03. The
third element is extraction cost. Here we assume that,
initially, 40 percent of oil revenue must be used to
pay for intermediate goods inputs; thereafter, the real
extraction cost per barrel of oil increases at a constant
annual rate of 2 percent.?’

An important element in tracing the effects of
oil scarcity is the use of the oil rent, the difference
between the market price and extraction costs. This
rent is distributed between the domestic private
sector and the government. In advanced economies,
the government is assumed to receive only a very
small portion of these receipts, while in oil exporters
it receives 90 percent. Critically, it is assumed that
the government does not spend the additional funds
immediately but accumulates them in a U.S.-dollar-
based fund that is spent at a rate of 3 percent a year.
One of the key effects of an increase in the oil price,
therefore, is a dramatic increase in world savings due
to governments low propensity to consume out of
oil revenues.

Finally, although the GIMF is well suited to
medium- and long-term analysis, some complex
factors that are not part of the model (for example,
the nature of the oil shock, its transmission through
financial markets, confidence effects) may be at play
in the short term that amplify the initial output
response to an oil scarcity shock. Box 3.3 explains
in greater detail the nature of the problem and the
most relevant amplification channels highlighted in
the literature.

27Together, the second and third elements mimic the possibility
of replacing crude oil from conventional sources with oil from
higher-cost unconventional sources (see, for example, IEA, World
Energy Outlook, 2008, p. 218).
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How Will Lower Oil Supply Trends Affect the Global
Economy?

The benchmark simulation analyzes the impact
of a decline in the average growth rate of world oil
production by 1 percentage point below its historical
trend starting in year 1 and an eventual return to its
initial growth rate in year 25. Figure 3.9 shows the
impact on a number of variables, expressed as devia-
tions in percentage points (or percent) from a situ-
ation in which oil production grows at its historical
trend rate of 1.8 percent.

Beginning with the global impact, the unexpected
persistent reduction in oil supply growth leads to an
immediate oil price spike of some 60 percent. This
reflects the very low short-term oil demand elastic-
ity. Because the decline in supply is persistent, the
real oil price continues to increase thereafter, because
market equilibrium requires some “demand destruc-
tion.” Over a 20-year horizon, the cumulative oil
price increase amounts to about 200 percent.

The reduced availability of oil and the resulting
higher oil prices lead to a reduction in GDP levels
in oil importers in the longer term. In the short
to medium term, however, the global adjustment
is shaped by the wealth transfer from oil import-
ers to oil exporters, which has large effects on
trade and capital flows. With rising oil prices, oil
exporters experience sustained increases in income
and wealth. As a result, their domestic demand
(domestic absorption) increases ahead of GDP at
more than 1.5 percent annually. The higher spend-
ing leads to upward domestic price pressures and
a large real appreciation of the domestic currency.
This reduces output in the tradables sector (other
than oil), thereby reducing GDP by more than
3 percent over the first five years, followed by a
recovery as government spending starts to consume
a share of the growing oil fund. The current account
improvement in this group of economies, which
equals about 6 percent of GDP in the short term
and more than 10 percent after 20 years, is due
entirely to the higher value of oil exports. Goods
exports fall relative to GDP, and the non-oil current
account deteriorates. But the government’s very low
propensity to consume out of the oil fund means
that the size of that deterioration remains moderate.
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Domestic absorption by oil importers contracts over
time as a result of lower oil availability, by 0.35 to
0.75 percent a year depending on the region. Their
GDP also declines, but they initially experience two
countervailing effects that support output. The first,
and more important, is a surge in goods exports

to oil importers to satisfy their increasing domes-

tic demand. The second is a surge in investment
demand in response to lower world real interest
rates. This is because the oil exporters’” additional oil
revenue, which accrues primarily to governments,
leads to higher saving, which reduces world real
interest rates by almost 100 basis points over 20
years.?8 This effect is reminiscent of the international
lending boom in the 1970s and early 1980s follow-
ing large oil price increases. Regional differences
among oil importers in this phase of the adjustment
stem mostly from differences in the strength of

their export links with oil exporters, with GDP in
emerging Asia and Japan benefiting the most from
the consumption boom in that region. In addition,
emerging Asia also benefits more from lower world
real interest rates, in view of the region’s higher pro-
pensity to invest. Global imbalances worsen in this
scenario over the short to medium term. The United
States and euro area current accounts deteriorate as a
result of costlier oil imports, while during a lengthy
transition period the current accounts of surplus
regions improve (emerging Asia), or remain nearly
unchanged (Japan), as they export more goods to

oil exporters. The long-term effects are not particu-
larly large, however: oil importers’ current accounts
deteriorate by 1.5 to 2 percentage points of GDP by
year 20. This is explained by oil’s relatively low share
in aggregate costs.

In the benchmark simulation, the longer-term
output effects are not very severe. For oil import-
ers, output falls cumulatively by between 3 percent
(Japan, euro area) and 5 percent (emerging Asia)
after 20 years, corresponding to about 0.15 to 0.25
percent a year, compared with a situation in which
oil production follows past trends. The regional dif-
ferences in the size of the long-term output effects
reflect differences in the shares of oil in produc-

28They start to increase again soon after the 20-year horizon,
as the government spends more and more of its accumulated oil

funds.
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tion and consumption. For oil exporters, the initial
real output loss due to lower oil production is also
amplified by the deterioration of the non-oil trade
balance due to appreciation in the real exchange
value of the currency.

Alternative Scenarios

This section explores the sensitivity of the bench-
mark results to three of the underlying assump-
tions—namely, the role played by oil’s price elasticity
of demand, the effect of a more sizable shock to oil
supply trends, and the importance of oil for aggre-
gate production. In the accompanying figures, the
benchmark simulation results are shown as a solid

blue line, and each alternative scenario is shown as a

dashed red line.

Scenario 1: greater substitution away from oil

A first alternative scenario considers a higher value
for the long-term price elasticity of demand, consis-
tent with greater substitution away from oil during
periods of high oil prices. The scenario is based on a
higher, more optimistic long-term elasticity of 0.3,
almost five times as high as that used in the bench-
mark scenario. The feasibility of greater substitution
is subject to uncertainty because it is difficult to
predict the path of the technological developments
required to bring it about.??

This alternative scenario has world oil prices
increasing by only 100 percent after 20 years, rather
than 200 percent as in the benchmark scenario
(Figure 3.10). This reduces the drop in world output
by two-thirds and by even more in oil importers.
The longer-term current account developments are
also much more favorable, mainly because easier
substitution away from oil allows importers to keep
the net oil import balance in check. This simulation
highlights the fact that fairly high demand elasticities
would be required to negate the effects of lower oil

availability.

2Hirsch, Bezdek, and Wendling (2005, 2010), for example,
examine alternative fuels and technologies and conclude that
substitution away from oil on a large scale would be extremely
expensive and time-consuming. See also Ayres (2007).
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Figure 3.10. Alternative Scenario 1: Greater Substitution away from Qil

(Years on x-axis)

This scenario considers a higher value for the price elasticity of demand (0.3, compared with 0.08 in the baseline scenario), consistent with greater substitution away

from oil.
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Scenario 2: greater declines in oil production

Another alternative scenario considers the
implications of a more pessimistic assumption
for the declines in world oil output—3.8 percent
rather than 1 percent annually—accompanied by
a 4 percent annual increase in real extraction costs
per barrel rather than 2 percent (Figure 3.11). This
implies that, barring any increase due to the supply
response to higher prices, oil production declines
by 2 percent annually—a scenario that reflects the
concerns of peak oil proponents, who argue that
oil supplies have already peaked and will decline
rapidly.3? In this scenario, the longer-term output
and current account effects are roughly three to four
times as large as in the benchmark scenario, meaning
they increase roughly in proportion to the size of the
shock. Declines in absorption in oil importers are
now on the order of 1.25 to 3 percent annually over
the period shown, while in oil exporters, domestic
absorption increases by more than 6 percent annu-
ally. Current account deterioration in oil importers is
also much more serious, averaging 6 to 8 percentage
points of GDP over the long term.

'The most striking aspect of this scenario is, how-
ever, that supply reductions of this magnitude would
require an increase of more than 200 percent in the
oil price on impact and an 800 percent increase over
20 years. Relative price changes of this magnitude
would be unprecedented and would likely have
nonlinear effects on activity that the model does not
adequately capture. Furthermore, the increase in
world savings implied by this scenario is so large that
several regions could, after the first few years, experi-
ence nominal interest rates that approach zero, which
could make it difficult to carry out monetary policy.

Scenario 3: greater economic role for oil

In the benchmark scenario, the output contribu-
tion of oil is equal to its cost share. Some researchers
in the natural sciences have argued that this under-
states the importance of energy, including oil, for

economic activity.3! Economists have also identified

30Sorrell and others (2010) provide an overview, noting that
several studies predict absolute global decline rates of at least 2
percent starting in the near future.

31Ayres and Warr (2005); and Kiimmel, Henn, and Linden-
berger (2002) have estimated aggregate production functions in
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channels that amplify the effects of oil shocks.?? To
explore the implications of a potentially larger con-
tribution by oil to output, the third alternative sce-
nario assumes that part of total factor productivity
represents technologies that are possible and remain
usable only when there is a ready supply of oil. This
effect is assumed to be external so that the beneficial
effects of oil are not captured exclusively by the sup-
pliers of oil but rather by all factors of production in
proportion to their cost-share coeflicients. The impli-
cation is that a negative oil supply shock resembles a
negative technology shock.3?

Figure 3.12 compares the benchmark scenario to
a downside one in which the contribution of oil to
output (either directly or as an enabler of technol-
ogy) amounts to 25 percent in the tradables sector
and 20 percent in the nontradables sector (rather
than 5 percent and 2 percent). The simulations show
that a higher output contribution by oil has small
effects on current accounts: the main effects are on
growth, with the deterioration in all regions’ GDP
larger by about a factor of two than in the baseline.

Summary of the simulations

The alternative scenarios indicate that the extent
to which oil scarcity will constrain global economic
development depends critically on a small number
of key factors. If, as in the benchmark scenario,
the trend growth rate of oil output declined only
modestly, world output would eventually suffer but
the effect might not be dramatic. If higher oil prices

capital, labor, and energy for a number of industrialized countries
and have found output contributions of energy that range from
30 percent to more than 60 percent. See also Ayres and Warr
(2010), Kiimmel (forthcoming), and Hall and Klitgaard (forth-
coming). Because oil represents only a fraction, albeit large and
critical, of aggregate energy inputs, values smaller than 30 to 60
percent are appropriate to illustrate this scenario.

3In Finn (2000), an oil shock can reduce capital utilization and
induce a stronger drop in output than indicated by oil’s cost share.

3There are many examples of such effects, such as the obso-
lescence of many private automotive transportation efficiencies
and technologies if a large-scale switch to public transportation
becomes necessary. But another important aspect is the fact,
stressed by the IEA’s World Energy Outlook, 2010, that in the
future a much higher share of the world economy’s investment
funds and innovation potential will have to be devoted to the
oil sector just to maintain current levels of production. It is
not implausible to expect this to exert a downward drag on the
growth of productivity elsewhere in the economy.
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Figure 3.11. Alternative Scenario 2: Greater Decline in Qil Production

(Years on x-axis)

This scenario considers the implications of a more pessimistic assumption for the decline rate of oil production (3.8 percentage points annually,

1 percentage point in the baseline scenario).
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Figure 3.12. Alternative Scenario 3: Greater Economic Role for Qil
(Years on x-axis)

This scenario considers a higher contribution of oil to output: 25 percent for the tradables sector (compared with 5 percent in the baseline scenario) and 20 percent in the
nontradables sector (compared with 2 percent in the baseline scenario).
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brought about easier substitution away from oil,
not just temporarily but over a prolonged period,
the effects could be even less severe. But if the
reductions in oil output were in line with the more
pessimistic studies of peak oil proponents or if the
contribution of oil to output proved much larger
than its cost share, the effects could be dramatic,
suggesting a need for urgent policy action. In the
longer term, the worst effects would be experienced
by regions whose production is highly oil intensive,
such as emerging Asia, and/or with weak export
links to oil exporters, such as the United States.

Additional Considerations

In each of the GIMF scenarios, the transition
to a new equilibrium is, by assumption, a smooth
process: consumers in oil-exporting economies eas-
ily absorb large surpluses in goods exports from oil
importers, financial markets efficiently absorb and
intermediate a flood of savings from oil exporters,
businesses respond flexibly to higher oil prices by
reallocating resources, and workers readily accept
lower real wages. Some of these assumptions, how-
ever, may be too optimistic.

The experience of the 1970s suggests caution when
it comes to the efficient intermediation of large net
capital flows from oil exporters. If not efficiently
allocated, risk premiums could increase in parts of the
world where borrowers are vulnerable. This, in turn,
could prevent borrowers from taking advantage of
lower risk-free interest rates, which is an important
mitigation mechanism in the face of oil scarcity. If
private as well as public saving rates increase in oil-
exporting economies, this problem could intensify.

A smooth reallocation of resources among inputs
and across sectors as the economy adjusts to less oil is
also a very strong assumption. Unlike in the model,
real economies have many and highly interdependent
industries. Several industries, including car manu-
facturing, airlines, trucking, long-distance trade, and
tourism, would be affected by an oil shock much
earlier and much more seriously than others.34 The

34Even industries that could adapt to the increases in oil prices
implied by the benchmark scenario might find it almost impos-
sible to adjust to the 800 percent price increase implied by the
second downside scenario.
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adverse effects of large-scale bankruptcies in such
industries could spread to the rest of the economy,
either through corporate balance sheets (intercompany
credit, interdependence of industries such as construc-
tion and tourism) or through bank balance sheets
(lack of credit after loan losses).

In recent years, labor market flexibility has helped
improve the absorption of oil shocks (Blanchard and
Gali, 2007). In the case of larger and more persis-
tent oil price increases, however, workers may resist
a series of real wage cuts, which would significantly
raise the output cost of the shock during the long
transition period.

Finally, the simulations do not consider the
possibility that some oil exporters might reserve an
increasing share of their stagnating or decreasing
oil output for domestic use, for example through
fuel subsidies, in order to support energy-intensive
industries (for example, petrochemicals) and also to
forestall domestic unrest. If this were to happen, the
amount of oil available to oil importers could shrink
much faster than world oil output, with obvious
negative consequences for growth in those regions.

Implications for the Outlook and Policies

The analysis of energy prices in this chapter sug-
gests that oil and other energy markets have entered
a period of increased scarcity—a period of higher-
than-average prices—as they have on earlier occa-
sions. Past experience suggests that such periods can
last a long time even if they eventually give way to
periods of renewed abundance.

When it comes to crude oil scarcity, high prices
reflect the tension between the increase in oil con-
sumption growth, driven mainly by fast-growing
emerging market economies, and the downshift in
oil supply growth. Scarcity is reinforced by the low
responsiveness of both oil demand and oil supply
to price changes. However, the longer-term income
elasticity of global demand for oil is below that of
the demand for primary energy, which indicates
that oil-saving efforts, technological change, and the
move to a more service-based economy may all have
an appreciable effect.

The analysis shows that the constraints on global
growth in the medium to longer term from gradual
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and moderate increases in oil scarcity—those
involving lower trend growth rather than sustained
declines—could be relatively minor. In particular,
a sizable downshift in oil supply trend growth of

1 percentage point appears to slow annual global
growth by less than % percent.

Such benign effects on output, however, should
not be taken for granted. Important downside risks
to oil investment and capacity growth, both above
and below the ground, imply that oil scarcity could
be more severe. Moreover, unexpected increases in
oil scarcity and resource scarcity more broadly might
not materialize as small, gradual changes but as
larger, discrete changes. In practice, it will be diffi-
cult to draw a sharp distinction between unexpected
changes in oil scarcity and more traditional tempo-
rary oil supply shocks, especially in the short term
when many of the effects on the global economy will
be similar. In addition, it is uncertain whether the
world economy can really adjust as smoothly as the
model envisages. Finally, there are risks related to the
scope for the substitution away from oil, on both the
upside and the downside. The adverse effects could
be larger, especially if the availability of oil affects
economy-wide productivity, for example by making
some current production technologies redundant.

Therefore, the state of oil scarcity needs to be
monitored carefully; the global economy is still in
the early stages of the new era of maturity in major
oil-producing economies.

What are the policy implications? Fundamentally,
there are two broad areas for action. First, given the
potential for unexpected increases in the scarcity of
oil and other resources, policymakers should review
whether current policy frameworks facilitate adjust-
ment to unexpected changes in oil scarcity. Second,
consideration should be given to policies aimed at
lowering the risk of oil scarcity, including through
the development of sustainable alternative sources of
energy.

Macroeconomic and structural policies can help
economies adjust to unexpected changes in oil scar-
city. Real rigidities in product and labor markets
may exacerbate the initial shock by preventing the
smooth reallocation of resources. Policies aimed at
easing adjustment in relative prices and resources

would therefore be helpful. In labor markets, for
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example, relaxing employment protection policies
in some circumstances could be useful, as too many
restrictions can delay adjustment in real wages

and hamper reallocation of jobs from sectors most
affected by scarcity to sectors that are less affected.

In this respect, increased oil scarcity will pose
fiscal policy challenges. In the face of an oil scarcity
shock, the trend toward increasing end-user sub-
sidies for petroleum products in many economies
would put fiscal positions in oil importers at risk
because the fiscal cost of the subsidies could increase
dramatically.?> On the other hand, there is a need to
protect the poor. Hence, the priority in many econo-
mies should be to reduce fuel and other subsidies,
especially if they are not well targeted, while putting
in place targeted and cost-effective social safety nets.
Such a strategy would not only help protect fiscal
positions, but would also strengthen the role of price
signals in the use of energy resources and reduce
greenhouse gas emissions.>°

On the structural policy side, the focus should
be on strengthening the role of price signals in the
adjustment to increased scarcity. Such policies would
increase the price responsiveness of supply and
demand, thereby allowing for smaller price responses
to unexpected changes in scarcity. On the supply
side, oil companies should be able to respond to
higher prices under predictable investment and tax
regimes that take into account differences in extrac-
tion costs and allow investors to be compensated for
taking technological and geological risks. On the
demand side, as noted above, a reduction in fuel and
other subsidies at a global level would also increase
the price elasticity of oil demand (in absolute value
terms), thereby facilitating oil market adjustment and
reducing oil price volatility.

Regarding policies aimed at lowering the worst-
case risks of oil scarcity, a widely debated issue is
whether to preemptively reduce oil consumption—
through taxes or support for the development and
deployment of new, oil-saving technologies—and
to foster alternative sources of energy. Proponents

argue that such interventions, if well engineered,

35Coady and others (2010) analyze the recent trends in fuel
subsidies and discuss policy options to protect vulnerable seg-
ments of the population while also protecting fiscal positions.
36See Jones and Keen (2009) for a discussion.



would smoothly reduce oil demand, rebalancing
tensions between demand and supply, and thus
would reduce the risk of worst-case scarcity itself.
There are, however, several issues that need to
be addressed before policy interventions to reduce
oil consumption are implemented. Such interven-
tions come at a cost, and their net benefits need to
be evaluated. For example, lowering oil consump-
tion through higher taxes could reduce growth and
welfare during the period before serious scarcity
has emerged. The calculations to establish costs and
benefits are complex. This is mainly because the net
benefits ultimately depend on the probability of sig-
nificantly higher scarcity and the present discounted

CHAPTER 3 OIL SCARCITY, GROWTH, AND GLOBAL IMBALANCES

value of expected costs that the higher scarcity would
impose, which are hard to quantify.

Finally, the model simulations indicate that
persistent oil supply shocks would imply a surge
in global capital flows and a widening of cur-
rent account imbalances. This makes it even more
important to strengthen global cooperation to
reduce the risks associated with growing current
account imbalances and of large capital flows to
emerging market economies. Continued progress
with financial sector reform also has a very impor-
tant role to play, since the efficient intermediation
of these capital flows will be of paramount impor-
tance for financial stability.
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Appendix 3.1. Low-Frequency Filtering for
Extracting Business Cycle Trends

Filtering methods allow for gradual change in
long-term trends as well as cycles of different fre-
quencies. The ideal band-pass filter, which isolates
only specified frequencies, uses an infinite number
of leads and lags when calculating the filter weights.
However, a finite number of leads and lags must
be used in practice, and so a truncation decision
needs to be made. Christiano and Fitzgerald (2003)
propose asymmetric filters, which have the advantage
of computing cyclical components for all observa-
tions at the beginning and end of the data span.3”
Given our interest in whether a long-term cycle is
emerging in the final years of our data sample, this
asymmetric Christiano and Fitzgerald filter is used
to calculate long-term components at the end of our
data sample, with adjustments for I(1) series, includ-
ing crude oil, natural gas, and coal.

Appendix 3.2. The Energy and Oil Empirical
Models

The Energy Model

We estimate the following relationship, where
denotes the country and ¢ denotes years:

=0+ P(y,) + u (3.1

where ¢ is energy per capita; y is real per capita
GDP; and P(y) is a third-order polynomial; fixed
effects are captured by a.,.

The 0il Model

We estimate the following oil demand:

0;;= (xi + }\'t + p”z‘t—l + B log(Piz) + YA log(yiz) +
Py,) +u,, (3.2)

where o is oil per capita; y is real per capita GDP at
purchasing power parity; () is a third-order polyno-
mial; p is the real price of oil in local currency; fixed

37The above results are very robust even when we extend the
data series with forecast series, based on the autoregressive inte-
grated moving average (ARIMA) specification or random walk,
and use more leads for filtering at the end of the actual sample
periods.
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effects are captured by a.; and A, represents time
dummies.3®

None of the results shown have used time dum-
mies; however, dummies have been used as alterna-
tives to split the sample into pre- and post-1990s
periods to test for the big switch.

When estimating high versus low oil price envi-
ronments we use log differences for both oil and
prices. In this case, given the formulation on growth

rates, no persistence is introduced.

Identification Issues

As explained in the text, estimating a demand
schedule has to overcome the pitfall of introducing
a downward bias in the price elasticities. Here we
address this problem, explaining how the cross-coun-
try dimension reduces the usual bias and describe
the results of a robustness test.

The usual problem is that a shock in the demand
equation, changing total quantity demanded, has an
impact on price. This implies a positive correlation
between price and the error term, biasing the esti-
mate downward. However, we are not estimating the
aggregate oil demand schedule but many demand
schedules for each country. Most of those economies
are small relative to the size of the oil market; hence,
oil demand shocks in a generic country have only a
minor impact on oil prices. More precisely, we can
split the oil demand shock of a country 7 into an
idiosyncratic component (country specific) and a
common component shared by all countries (com-
mon). Country-specific shocks have no effect on the
oil price by construction. Some examples of those
shocks are changes in energy regulation, tax codes,

the composition of the industrial sector, and all sorts

38The Organization for Economic Cooperation and Develop-
ment (OECD) comprises Australia, Austria, Belgium, Canada,
Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Japan, Korea, Luxembourg, Netherlands, New Zealand, Portugal,
Singapore, Spain, Sweden, Switzerland, United Kingdom, and
United States. “Remaining countries” are OECD countries plus
Argentina, Bangladesh, Brazil, Bulgaria, Chile, China, Colombia,
Egypt, Hong Kong SAR, Hungary, India, Indonesia, Malaysia,
Mexico, Pakistan, Peru, Philippines, Poland, Romania, South
Africa, former Soviet Union, Taiwan Province of China, Thailand,
and Turkey. The oil-exporting countries comprise Algeria, Islamic
Republic of Iran, Kuwait, Norway, Qatar, Saudi Arabia, United
Arab Emirates, and Venezuela.
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Table 3.2. 0il Demand Price and Income Elasticities, Including Oil-Exporting Economies

(Subsample, 1990-2009)

Short-Term Elasticity

Long-Term Elasticity

Price Income Price Income
Combined OECD,' Non-OECD, and Major Qil- -0.017 0.676 -0.067 0.474
Exporting Economies [-0.028, —0.006] [0.551, 0.801] [-0.132, -0.005] [0.210, 0.753]
Major Qil-Exporting Economies -0.001 0.565 -0.018 2.751

[-0.028, 0.025]

[0.424, 0.703] [-0.368, 0.337] [1.246, 4.552]

Source: IMF staff calculations.

Note: Median elasticities and confidence intervals showing 10th and 90th percentile of the distribution in brackets are estimated by Monte Carlo simulations. Long-term
elasticities are calculated using a 20-year horizon. For OECD and non-OECD data, see Table 3.1.

T0ECD = Organization for Economic Cooperation and Development.

of energy subsidies. When those changes are unre-
lated across countries they constitute country-specific
oil demand shocks. Common shocks do have an
impact on oil prices and introduce a downward bias.
However, because we control for GDP growth, it is
not easy to think of other common shocks. A poten-
tial candidate is the precautionary demand shock, as
stressed recently by Kilian (2009). However, those
shocks are not supposed to be very persistent; hence,
at an annual frequency, their effect on oil consump-
tion is small. In other words, there are reasons to
believe that common shocks apart from the global
business cycle play a minor role. The downward bias
in our estimates should therefore be small.

To corroborate this assumption, we reestimated
our equation using the oil-supply-shock-based price
series of Cavallo and Wu (2006) instead of actual oil
prices. This series was constructed using only oil
supply shocks that were identified with a narrative
approach examining daily oil-related events during
1984-2007. In principle, this approach eliminates
price movements due to an oil demand shock, thus
removing the downward bias previously described.

The reestimation of our model over the period
1990-2007 with the Cavallo-Wu price series
(CW) and our regular series (old) suggests that the
estimated coefficients are remarkably similar. The
new and old price elasticities are not statistically
different.“ It is also worth noting that the CW
price elasticity is more precisely estimated than ours,

39The log changes of the oil price series were provided by Tao
Wu.

40The 99 percent confidence intervals of both estimates
overlap.

which adds support to their identification strategy. If
the CW narrative approach captured only meaning-
less noise, the estimated coefficient—and, thus, the
oil price elasticity—would not have been statistically
different from zero when using their series.

The Role of Major Oil Exporters

The share of world oil consumption for our oil-
exporter region increased from 4 percent in 1980 to
almost 9 percent in 2009. Given the special features
of this region, if its share keeps increasing, the oil
market prospects could deteriorate. In Table 3.2,
we show the estimated elasticities for this group of
economies. Price elasticities are not at all signifi-
cant. This is not completely surprising: subsidized
oil products and a strong wealth effect related to oil
price movements alter the usual relationship between
prices and demand. In fact, higher prices could
easily lead to higher oil demand in an oil-exporting
country.

Another striking difference from the other regions
studied is the high value of long-term income elas-
ticity: a 1 percent increase in income is associated
with a 2.7 percent increase in oil consumption! This
probably reflects those economies’ scant incentives to
introduce oil-saving technologies.

Overall, even though the oil consumption share
of oil exporters is still small, the combined results for
the three groups are clearly affected. In particular, the
long-term income elasticity, while still lower than for
the short term, stands now at 0.47, compared with
the 0.29 found before. The median estimate of price
elasticity is only mildly reduced, but the uncertainty
of the estimate becomes much higher.
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Table 3.3. Oil Demand Price and Income Elasticities in the Extended Sample

(Full sample, 1965-2009)

Short-Term Elasticity

Long-Term Elasticity

Price Income Price Income

OECD? -0.039 0.704 -0.576 -0.385
[-0.044, —0.033] [0.603, 0.803] [-0.673, —0.489] [-0.567, —0.208]

Non-OECD -0.010 0.741 -0.131 0.589

[~0.015, —0.006]

[0.663,0.818]  [-0.196,-0.070]  [0.382, 0.777]

Source: IMF staff calculations.

Note: Median elasticities and confidence intervals showing 10th and 90th percentile of the distribution in brackets are estimated by Monte Carlo simulations. Long-term

elasticities are calculated using a 20-year horizon.
T0ECD = Organization for Economic Cooperation and Development.

Extended Sample: 1965-2009

As Table 3.3 shows, price elasticities are higher,
especially for OECD countries, which confirms
the argument in the main text. Moreover, since the
“big switch” happened during a period when many
OECD countries experienced relatively high per cap-
ita GDP growth, we also observe a change of sign
(from negative to positive) of the long-term income
elasticity between the two samples: economic growth
helped introduce oil-efficient capital goods and
technologies. Similar results are obtained when we
use time dummies for the early 1980s to control for

the big switch.

Low and High Oil Price Environments

To examine whether high oil prices are more
conducive to substitution away from oil than low oil
prices, we split the sample into periods of high and
low oil prices (defined as oil prices above and below
the sample average). The results (Table 3.4) suggest
that during periods of low oil prices, price elasticity is
not statistically different from zero; the only vari-
able that matters in the oil demand schedule is GDP
growth. In contrast, during periods of high oil prices,
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Table 3.4. Oil Demand Price and Income Short-
Term Elasticities: High versus Low Qil Price

Environments
(Subsample, 1990-2009)

Price Income

High Qil Prices —0.038 0.649
[-0.070, —0.006] [0.466, 0.832]

Low OQil Prices * 0.786

[0.667, 0.904]

Source: IMF staff calculations.

Note: * indicates that the value is not statistically different from zero. Median
elasticities and confidence intervals showing 10th and 90th percentile of the
distribution in brackets are estimated by Monte Carlo simulations. Long-term
elasticities are calculated using a 20-year horizon.

price elasticity is much higher, at 0.38, and is statisti-
cally significant. At the same time, short-term income
elasticity is slightly lower.

This result also suggests that when oil prices are
low, their fluctuation has only a minor impact on
households” and businesses’ decisions, given that
they do not substantially affect their total expen-
ditures. However, when prices are already high, a
further increase may induce a much higher number
of households and businesses to switch to more
oil-efficient equipment and technologies and/or to
change their behavior.
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Box 3.1. Life Cycle Constraints on Global 0il Production

Oil reservoirs have a life cycle with three main
phases: youth, maturity, and decline. This box dis-
cusses these life cycle stages and the implications for
global oil supply prospects.

After discovery and development, oil reservoirs
enter a period of youth during which flow produc-
tion increases. At maturity, production peaks and
then starts to decline. Maturity patterns vary across
fields. In some, production plateaus at its peak and
decline sets in only much later.

The life cycle reflects a combination of geological,
technological, and economic factors. From a geolog-
ical point of view, there is the natural phenomenon
of declining reservoir pressure or water break-
throughs once a substantial part of the oil in a reser-
voir has been extracted. Technological intervention
can influence the timing of production peaks and
the rate of decline through secondary and enhanced
recovery methods, although applying these methods
comes at a cost that generally increases with the
extent of depletion.! At some point it becomes too
costly to prevent decline through ever more inten-
sive intervention.

Life cycle patterns have been well established
for individual oil reservoirs and fields.? A widely
debated issue is whether life cycle patterns are of
more general relevance for regional and even global
oil production. The proposition that global oil
production has already peaked or will peak in the
medium term is a generalization of the life cycle
hypothesis. But such peak oil propositions are
dependent on additional assumptions.

A first assumption is that large oil fields are dis-
covered first. In part this seems to be supported by
historical data (Figure 3.1.1, top panel). In fact, the
“giant” fields in the United States, the Middle East,
and Russia discovered before the 1970s have been
the backbone of global oil production for decades
(IEA, World Energy Outlook, 2008). Many of those

The author of this box is Thomas Helbling.

!'The costs involve both capital costs—considerable invest-
ment is a prerequisite, especially for enhanced recovery—and
operating costs, including the cost of the gas or water used in
recovery.

2A field is a collection of reservoirs in geographical proxim-
ity based on a single geological structure. Sorrell and others
(2010) provide a good overview of the evidence of life cycle
patterns in oil production.

Figure 3.1.1. Life Cycle of Global Qil
Production

Many giant oil fields have reached maturity. However, the
decline rate of oil production has been relatively low because
the marginal return from additional drilling has been high
enough to support continued exploration and oil investment.
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Box 3.1 (continued)

fields have reached maturity, and so the peak oil
argument goes as follows: since large fields are less
likely to be discovered, to offset the decline of cur-
rent large fields we need an unrealistically high rate
of small-field discovery.

However, views on the scope for future discover-
ies differ considerably. The most recent assessments
by the U.S. Geological Survey released in 2000—a
standard reference—suggest that there are between
1 and 2.7 trillion barrels of conventional oil still
in the ground that are technically recoverable. The
range reflects different probabilities attached to the
discovery of new reservoirs of oil that is technically
recoverable and the growth of reserves in fields
already in production.? The lower bound of the
band reflects oil that is technically recoverable and
consists mostly of current proven reserves. The fact
that important oil discoveries continue to be made
and that many promising areas have not yet been
extensively explored suggests that this lower bound
is likely pessimistic for a baseline projection.

The second assumption concerns the extent of
the drag from declining production in mature fields.
The main issue is whether past patterns in so-called
observed decline rates provide a good basis for
forecasts. There is a distinction between the natural
decline rate, that is, the rate without any postpeak
intervention, and the managed decline rate, with
intervention after the peak. Some analysts see little
scope for changing past patterns. In their view,
production-weighted global decline rates, which are
currently estimated at some 4 percent, are expected
to increase further in the future as decline in large
mature fields accelerates. However, observed decline
rates are a function of technology and investment,
factors that usually are not considered in the curve-
fitting approaches used to predict decline rates. The
use of secondary and enhanced recovery techniques
is costly, and so investment in decline management
will be a function of current and expected market

3Historically, the upgrading of reserve estimates because
of increased knowledge about reservoir properties and the
effectiveness of the installed capital after the beginning of
production has been an important source of measured reserve
growth. Cumulative production in many fields that are still
producing is already well above initial reserve estimates.
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conditions. Given that oil prices were low between
the mid-1980s and the early 2000s, it is plausible
that forecasts based on past patterns are not valid

in a high-price environment. With prospects for
continued high oil prices, field management and
attempts to increase recovery rates are likely to play
a more prominent role than in the past, implying
lower global rates of decline. Moreover, technological
developments have improved the scope for enhanced
recovery at lower cost.

The experience with oil production in the United
States provides some grounds for cautious opti-
mism. U.S. oil production peaked in 1970, as some
geologists had predicted it would (middle panel).*
This corroborates the view that decline is difficult
to overcome once it begins. Nevertheless, overall,
U.S. oil production has declined by less than many
predicted using curve fitting (see Lynch, 2002). The
average rate of decline has been steady at about 1
percent a year since the 1970s.

The relatively low decline rate reflects a number
of factors. Most important, the marginal return
from additional drilling, as measured by reserve
additions, has been high enough to support contin-
ued exploration and oil investment (bottom panel).
This happened despite the presumption that discov-
ery and development activity are increasingly less
likely to result in reserve growth the more an area
has already been explored and developed—as should
be the case for the United States.” Finally, the U.S.
experience also highlights the important influence
of market conditions and incentives on exploration
and investment and the importance of relatively low
barriers to entry in the oil sector.® This has led

“The prediction of a production peak between 1965 and
1970 in the lower 48 U.S. states by the late M. King Hubbert
is well known.

3In the well-known model of Pindyck (1978), additional
drilling and development have positive marginal returns. But
these benefits from additional investment must be weighed
against increasing marginal costs from diminishing returns
from all past exploration and developing efforts. These costs
are believed to be increasing with the cumulative past efforts
(see, for example, Uhler, 1976; or Pesaran, 1990).

¢Kaufmann (1991) notes that oil market conditions explain
a significant part of the deviations of actual oil production from

the levels predicted by so-called Hubbert curves.



Box 3.1 (continued)

exploration and subsequent reservoir develop-
ment to respond strongly to price signals.” In
fact, exploration activity has remained higher in
the United States than in some areas with more
potential.

The conclusion is that there are constraints on
global oil production from life cycle patterns in oil
production. The main reasons for these constraints

’Dahl and Duggan (1998) survey the evidence.

CHAPTER 3 OIL SCARCITY, GROWTH, AND GLOBAL IMBALANCES

are the broadly synchronized maturing of major
large oil fields that have been the backbone of global
oil production. Nevertheless, there remain impor-
tant questions about the strength of these con-
straints. The U.S. experience suggests that managed
decline is possible, especially in areas with many and
large fields, including for example Saudi Arabia. It
also underscores the risks of restricting investment
in the oil sector, which can hamper the process of
exploration and development.
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Box 3.2. Unconventional Natural Gas: A Game Changer?

Shale gas has emerged as a major new source of
natural gas in the United States and could become
a new source of supply elsewhere, with major
implications for gas markets across the globe. This
new energy source accounted for about half of total
U.S. gas production in 2010 (Figure 3.2.1) and for
three-quarters of global unconventional gas output
(U.S. EIA, International Energy Outlook, 2010). This
box discusses the potential and limitations of the
recent “shale gas revolution.”

Natural gas resources are classified as conventional
or unconventional depending on the technology
necessary for exploitation. Conventional gas is
found either in easily accessible gas reservoirs or
in oil wells. Unconventional natural gas resources
include tight gas sands, coalbed methane, and shale
gas, and these require more advanced extraction
technology. Shale gas is natural gas trapped deep in
sedimentary rock and diffused over a relatively large
area. The existence of unconventional gas reservoirs
has long been recognized. However, the technology
to produce economically viable unconventional gas
on a large scale emerged only in the past decade.!

The authors of this box are Reda Cherif and
Ananthakrishnan Prasad.

"Unconventional gas extraction typically involves horizon-
tal drilling and hydraulic fracturing (making fractures in the
rock and injecting a fluid to increase permeability).

The global resource base for unconventional gas,
which includes gas reservoirs that have not yet been
developed or found and which is more uncertain
with regard to recoverability, is considerably larger
and exceeds that of conventional natural gas (Table
3.2.1).2 In terms of production share, unconventional
gas amounted to 12 percent of 2008 total global
natural gas production, and the International Energy
Agency expects it to rise to 15 percent by 2030 (IEA,
World Energy Outlook, 2009). Yet there are sufficient
resources for much larger expansion. At current
global production rates, today’s worldwide proven
reserves (conventional and unconventional) could
sustain current production for 58 years (IEA, World
Energy Outlook, 2009),> whereas the combined
resources equal 250 years of current production.

Shale gas extraction has so far been confined to
the United States, but there is growing interest in
exploiting unconventional sources of gas across the
globe. In fact, a number of countries have started

2About 380 trillion cubic meters (tcm) of unconven-
tional resources are estimated to have highly likely recover-
ability (IEA, World Energy Outlook, 2010). The remaining
recoverable conventional gas resources are estimated at 400
tem.

3The Middle East and North Africa region has more than
40 percent of the world’s proven gas reserves, with scope for
new discoveries. The Islamic Republic of Iran, Qatar, and
Russia hold about half of global proven gas reserves.

Table 3.2.1. Unconventional Natural Gas Resources, 2009

(Trillions of cubic meters)

Tight Gas Coalbed Methane Shale Gas Total

Middle East and North Africa 23 0 72 95
Sub-Saharan Africa 22 1 8 31
Former Soviet Union 25 112 18 155
Asia-Pacific 52 48 174 274
Central Asia and China 10 34 100 144
OECD! Pacific 20 13 65 98
South Asia 6 1 0 7
Other Asia-Pacific 16 0 9 25
North America 39 85 109 233
Latin America 37 1 60 98
Europe 12 7 15 34
Central and Eastern Europe 2 3 1 6
Western 10 4 14 28
World 210 254 456 920

Source: International Energy Agency, World Energy Outlook, 2009.
T0ECD = Organization for Economic Cooperation and Development.
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Box 3.2 (continued)

Figure 3.2.1. U.S. Natural Gas Supply,

1998-2009
(Billions of cubic meters)

I Shale Il Coalbed
- — 450
Tight — Conventional _

- — 400

1998 2001 04 07 09

Sources: International Energy Agency; U.S. Energy Information
Administration; and IMF staff calculations.

exploring potentially large shale gas resources,
including Australia, Austria, Canada, China, Ger-
many, Hungary, India, Poland, Saudi Arabia, and
the United Kingdom.

In some countries assessing the commercial
viability of reserves and developing the resource base
could take up to a decade. There are a number of
technical and political challenges: shale gas recovery
requires large drilling areas that in some cases may
cross borders, affect a large number of residents,
and ultimately draw opposition on environmen-
tal grounds because of the risk of groundwater
contamination with fracture fluids. For example,
Europe, with high population density and many
national borders, could face difficulties in regulat-
ing exploitation permits. Nevertheless, some eastern
European countries, particularly Poland, are actively
exploring their potential. China is targeting shale

CHAPTER 3 OIL SCARCITY, GROWTH, AND GLOBAL IMBALANCES

gas production of 30 billion cubic meters a year,
which is about half the country’s 2009 natural gas
consumption.

Long-term marginal costs and the role of shale
gas in the energy mix are difficult to project. Shale
gas production is characterized by high initial
production rates followed by a rapid decline.# The
market price therefore needs to cover relatively high
operating costs (when compared with conventional
natural gas production) and provide for fast invest-
ment amortization. A Massachusetts Institute of
Technology study (MIT, 2010) estimates that the
breakeven price for the exploitation of shale gas is
in the range of $4 to $8 per million cubic feet (at
constant 2007 prices). So far, the U.S. benchmark
(Henry Hub) natural gas spot price has fluctuated
within this breakeven range, even though it remains
well below precrisis levels. As a result, production
has continued to grow rapidly despite concerns
about the impact of current low prices.

The rapid increase in shale gas supply partly
explains the recent decoupling of natural gas prices
from oil prices in the United States. If prices per
unit of energy were the same, the price of natural
gas would be one-sixth the oil price per barrel.
Figure 3.2.2 shows that this parity held broadly in
the U.S. spot market until late 2005. Since then,
gas has become cheaper than oil, suggesting that
arbitrage remains limited given that gas and oil
are not good substitutes in many applications—
transportation being a prime example.

Increased shale gas supply in the United States has
led to a redirection of liquefied natural gas (LNG)
supplies to other markets, notably Europe and Asia,
which has raised questions about traditional contract
pricing arrangements. In Europe and Asia, gas prices
remained indexed to oil prices in long-term contracts
(Table 3.2.2), but the combination of increased U.S.
shale gas production and increased LNG supply and
distribution capacity outside North America could
lead to a decoupling of oil and gas prices as in the
United States. This pressure on contract arrangements

“The average decline rate (weighted by production) of the
Barnett shale horizontal wells is 39 percent in the second
year and 50 percent in the third year relative to the first year
(IEA, World Energy Outlook, 2009).
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Box 3.2 (continued)

] ] Table 3.2.2. Composition of Wholesale Gas
Figure 3.2.2. U.S. Natural Gas versus Oil Transactions: United States and Europe, 2007
Spot Prices (Percent)

(U.S. dollars per million British thermal units) )
Spot Oil-
Market  Indexed
_ — Henry Hub — WTI equivalent! — 95 Prices Prices Other
North America 98.7 0 1.3
- - Europe 22 722 5.8
- - 20 Source: International Energy Agency, World Energy Outlook (2009).

has led to the emergence of spot price markets similar
to those in the United States. Greater LNG trans-

- -10 portation capacity has also facilitated price arbitrage
between markets.

In conclusion, shale gas has the potential to
- -5 change prospects for natural gas as a source of
primary energy, but it remains difficult to predict
the extent to which this potential can be realized.
L g Lower relative prices for gas will probably lead to a

L1
1994 97 2000 03 06 Apr. . ‘
10 greater market share of natural gas in total primary

energy, with the power sector likely the main
Source: Dow Jones & Company. beneficiary. But large-scale shale gas production
1 H . . . .
WTI = West Texas Intermediate. will have to start outside the United States for this

energy source to realize its full potential.
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CHAPTER 3

Box 3.3. Short-Term Effects of 0il Shocks on Economic Activity

The short-term impact of large, unexpected oil
price changes—typically referred to as oil shocks—
on economic activity is hard to quantify and can
be quite different from the impact over the long
term. Both the nature of the oil price shock and
the mix of short-term transmission channels at
work can contribute to such differences. This box
considers these issues and describes how the short-
term impact of oil shocks may differ from the
model simulations presented in this chapter.

The nature of the oil price shock is the most
important determinant of its eventual impact on
economic activity. If an unexpected increase in oil
prices is driven by an unexpected boom in world
economic growth (a demand shock), oil prices and
GDP growth are likely to move together initially:
the higher prices moderate the initial boom but
do not cause a downturn. However, supply shocks
due to factors such as a temporary disruption in oil
production caused by geopolitical events or a per-
manent decline in the availability of oil are likely
to raise oil prices regardless of global economic
conditions and, depending on the magnitude of
the supply disruption, may cause a loss of output.!

The expected duration of a supply shock is also
likely to shape its macroeconomic effects. Produc-
ers and consumers base their decisions, in part, on
expectations of future prices. As a result, a shock
that is expected to be temporary (for example,
supply disruptions due to short-lived geopolitical
disturbances) should affect these plans less than a
shock that is very persistent.

The analysis in this chapter considers an unex-
pected permanent supply reduction and suggests
a relatively benign macroeconomic impact over

The main authors of this box are Andrea Pescatori, Shaun
Roache, and Joong Shik Kang.

IPrecautionary demand can exacerbate the oil price effects
of small oil supply disruptions or supply concerns (Kilian,
2009).

the medium to long term. This should not be
surprising; over this horizon, the share of oil in
the cost of production should shape most of the
GDP impact of an oil price shock. In particular,
although oil is either a direct or an indirect factor
of production for many final and intermediate
goods (from perfume to jet fuel), oil’s overall cost
share as a proportion of GDP is quite small, rang-
ing from 2 to 5 percent depending on the country.
In principle, for an oil importer, the elasticity of
GDP with respect to an oil price change induced
by a supply shock should be about equal to that
of the cost share—that is, quite small. Moreover,
for the entire world—which includes oil exporters
where higher oil prices stimulate demand for goods
and services—the impact can be even smaller.

In the short term, however, other factors and
amplification channels may significantly affect the
response of output to an unexpected oil price hike.
These channels are, however, hard to consider in a
large-scale model, and they may not play a signifi-
cant role in all instances in practice.

A first channel is related to the possibility that
oil price spikes (particularly those associated with
geopolitical events) make both firms and house-
holds more risk-averse.> Higher uncertainty regard-
ing future economic prospects can cause firms and
households to postpone decisions that are difficult
to reverse, such as hiring, investing, and buying
durable goods. Financial markets may exacerbate
these effects if imperfect information or herd
behavior in markets contributes to a sharp decline
in liquidity and a sharp adjustment in asset prices.

A second channel is the reallocation of the
factors of production. Industries and firms that
produce oil-intensive goods or use them as inputs

2Studies have noted how small increases in the probability
of very unlikely but catastrophic events (such as oil short-
ages, political turmoil, and the shutdown of some industries)
can have dramatic effects on human behavior.
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Box 3.3 (continued)

are particularly vulnerable to oil price increases.
Some of these industries and firms may no longer
be profitable if oil prices stay high for long. This
can either depress their profit margins or decrease
demand for their products when the oil price
increases are passed on to consumers.? At a macro-
economic level, the exit of such firms involves real-
location of capital and labor to other industries, a
process that can take some time and involve large
sunk costs.4 More generally, the adverse effects of
large-scale bankruptcies in hard-hit industries can
spread to the rest of the economy through either
corporate or bank balance sheets.

Policy mistakes can also exacerbate the effects
of an oil supply shock. For instance, monetary
policy can contribute to destabilizing output by
mistakenly fighting a temporary oil-induced surge
in headline inflation.5 Price controls can lead to
rationing and shortages, which may have played
a role in amplifying the effects of the 1973 oil
shock.¢

Quantifying the short-term impact on growth
of oil shocks has been a daunting challenge in the
empirical literature (Table 3.3.1). It can be difficult to
determine the nature of the shock—whether induced
by demand or supply—and the interplay of the

3For example, the U.S. auto industry was hit hard by the
2007-08 gasoline price increase.

“Reallocating labor usually involves a loss of human capi-
tal, given that some skills are job-specific. One firm’s capital
goods may be less productive in another firm or just too
costly to move.

The role played by monetary policy in amplifying the ini-
tial oil shock is still debated (see Hamilton, 1996; Bernanke,
Gertler, and Watson, 1997; and Hamilton and Herrera,
2004).

%In particular for gasoline (see Ramey and Vine, 2010).
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Table 3.3.1. Annualized Percent Impact of a
10 Percent Qil Price Increase on Real U.S. GDP
Growth after One Year

GDP Peak

Response Sample

(percent) Period

Older Sample Period

Rotemberg-Woodford (1996) —2.00 1948-80
Hamilton (1996) -0.75 1948-73
Blanchard-Gali (2007) -0.40 1970-83

Recent Sample Period
Hamilton (1996) -0.20 1974-94
Kilian (2009)" <-1.00 1975-2007
Blanchard-Gali (2007) -0.15 1984-2007
Cavallo-Wu (2006) -0.40 1984-2007

Sources: Blanchard and Galf (2007); Cavallo and Wu (2006); Hamilton
(1996); Rotemberg and Woodford (1996); and IMF staff calculations.

Note: The oil price series used may differ across studies. In all studies, oil
price changes are meant to be induced by oil supply shocks and not driven
by global demand.

TIMF staff calculations are based on Kilian (2009) results.

amplification channels described above. But another
challenge arises from recent structural changes in
economies. For example, there is general agreement
that recent oil price hikes have affected output less
than those during the 1970s. Some possible explana-
tions include that recent increases were driven mainly
by demand, that monetary policy forestalled damag-
ing second-round effects on wages, that real wage
rigidities have diminished, and that the oil intensity
of advanced economies has fallen a lot.” Disentan-
gling demand from supply shocks is the key chal-
lenge facing empirical work that tries to quantify the
relationship between oil prices and activity.

7See Blanchard and Gali (2007) and Nakov and Pescatori
(2010).
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CHAPTER

INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

This chapter analyzes international capital flows over the
past 30 years to assess their predictability and their likely
response to changes in the global macroeconomic environ-
ment. It finds that capital flows exhibit low persistence
and that their volatility has increased over time. Across
economies, net flows to emerging market economies are
somewhat more volatile than those to advanced economies;
across types of flow, debt-creating flows are somewhat
more volatile and less persistent than others. Net capital
Slows to emerging market economies have been strongly
correlated with changes in global financing conditions,
rising sharply during periods with relatively low global
interest rates and low risk aversion (or greater appetite
Jor risk) and falling afterward. Furthermore, economies
that have a direct foreign financial exposure to the United
States experience an additional decline in their net capital
Jlows in response to U.S. monetary tightening over and
above what is experienced by economies that have no such
direct U.S. financial exposure. This negative additional
effect is larger when the U.S. rate hike is unanticipated
and sharper for emerging market economies that are more
integrated with global financial and foreign exchange
markets, but smaller for economies with greater financial
depth and relatively strong growth performance. Finally,
the additional response to U.S. monetary tightening is
deeper in an environment of low global interest rates and
low risk aversion. These findings suggest that the eventual
unwinding of globally accommodative financing condi-
tions will, on the margin, dampen net flows to emerging
market economies that have a direct financial exposure to
the United States relative to those that do not, although
strong growth performance in these economies can offset
this negative additional effect. Thus, as economies further
integrate with global financial markers, it is important
to adopt policies to preserve domestic economic and
financial strength to cope with variable capital flows.

The main authors of this chapter are John Bluedorn, Rupa
Duttagupta (team leader), Jaime Guajardo, and Petia Topalova,
with support from Angela Espiritu, Murad Omoev, Andy Salazar,
and Jessie Yang.

International capital flows have been on an
unprecedented roller-coaster ride in recent years.!
After a remarkable surge in the run-up to the global
crisis, gross inflows dropped precipitously in its wake
(Milesi-Ferretti and Tille, 2010), but soon regained
their upward momentum (Figure 4.1). The fluctua-
tions in net flows were much sharper for emerging
market economies (EMEs) compared with advanced
economies (AEs)—in the latter, gross outflows largely
offset gross inflows, generating smoother movements
in net flows (Figure 4.2). By contrast, in EMEs, gross
inflows and net flows both fell dramatically during
the crisis and rebounded sharply afterward. For many
EMEs, net flows in the first three quarters of 2010
had already outstripped the averages reached during
2004-07 (Figure 4.3) but were still lower than their
precrisis highs.

Policymakers in many EMEs have eyed the recent
turnaround in capital flows with mixed enthusiasm.
Although external capital can provide the financing
and/or spur the currency appreciation needed to
strengthen domestic demand in recipient economies,
net flows may increase at a pace that policymakers
find difficult to manage, or they may fluctuate
unpredictably, exacerbating domestic economic or
financial boom-bust cycles.

Consequently, a key question confronting policy-
makers is what will happen to capital flows when
easy global financing conditions characterized by

'The chapter uses “capital flows” to describe cross-border
financial transactions recorded in economies’ external financial
accounts, as described in the sixth edition of the IMF’s Balance of
Payments and International Investment Position Manual. Consis-
tent with the manual, inflows arise when external liabilities are
incurred by the recipient economy (inflows with a positive sign)
and external liabilities are reduced (inflows with a negative sign).
Outflows are purchases of external assets from the viewpoint of
the purchasing economy (outflows with a negative sign), as well as
the deleveraging of its assets (outflows with a positive sign). Net
flows are the sum of gross inflows and outflows, where outflows
are recorded with a negative sign. Reserve asset accumulation,
which may be influenced by non-market-driven factors, is
excluded from the computation of net flows as defined in this
chapter.
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Figure 4.1. The Collapse and Recovery of Cross-Border
Capital Flows
(Percent of aggregate GDP)

After an unprecedented rise during the run-up to the financial crisis and a
precipitous fall in its wake, international capital flows rebounded to both advanced
and emerging market economies.
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Sources: CEIC; Haver Analytics; IMF, Balance of Payments Statistics, national sources;
and IMF staff calculations.

Note: See Appendix 4.1 for a list of the economies included in the advanced and
emerging market economy aggregates. Data are plotted on an annual basis until 2007 and
on a semiannual basis thereafter (indicated by gray shading). Semiannual data are
calculated as the sum of capital flows over the two relevant quarters divided by the sum of
nominal GDP (both in U.S. dollars) for the same period. Total flows may not equal the sum
of the individual components because of a lack of data on the underlying composition for
some economies.
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low global interest rates and low risk aversion come

to an end. Will capital flows reverse course with the

resumption of monetary tightening in the United

States or in other major AEs?

To inform this debate, this chapter analyzes the
nature of net private cross-border capital flows over
the past 30 years across advanced, emerging market,
and other developing economies.? It examines how
variable such flows are and how likely they are to
respond to changes in the global macroeconomic
environment. Its core focus is the behavior of net
flows to EMEs, comparing the EME experience with
that of other economies. In particular, this chapter
addresses the following questions:

o After the global crisis, what was the nature of the
capital flow recovery across advanced and emerg-
ing market economies? In terms of its size and
composition, how did the postcrisis upturn in
flows to EMEs compare with the surge before the
crisis and with historical trends? Was the recovery
in net flows broadly similar across regions, econo-
mies, and types of flow?

¢ How volatile and variable are net flows? Are flows
to some economies more volatile or less persistent
than flows to others? Have these statistical proper-
ties changed over time and do they vary by type
of flow?

2A growing body of literature considers gross rather than net
capital flows to uncover the extent to which cross-border capital
movement is driven by foreign investors or domestic residents (see
Forbes and Warnock, 2010). Although the behavior of gross inflows
and outflows is interesting, an analysis of their determinants would
require careful modeling of the nonstationarities that are pervasive
in the gross flows data. This chapter focuses on net flows, which are
both stationary and a natural counterpart to the current account,
which lies at the heart of the external rebalancing debate. As in
Chapter 4 of the October 2007 World Economic Outlook, we focus
on net “private” capital flows, defined from the point of view of the
recipient sector. Thus, capital flows as considered here exclude all
flows to the general government and monetary authorities within
the “other investment” component of the financial account given
that the latter is expected to be largely driven by nonmarket factors
(such as bilateral sovereign loans or transactions with the IMF).
However, this concept of capital flows still includes portfolio flows
to the government. For the full list of economies included in the
advanced, emerging market, and other developing economy groups,
see Appendix 4.1. We exclude offshore financial centers (also listed
in Appendix 4.1) from the main analysis given that capital flows
to these economies may reflect factors unrelated to the domestic
economy.



* How did net flows, and their components, behave
during previous episodes of low global interest rates
and low risk aversion? How much of the variation
in net flows can be explained by common—such as
global or regional—versus domestic factors?

* Does an economy’s direct financial exposure to
the United States affect the sensitivity of its net
capital flows to U.S. monetary policy changes?
To what extent is this sensitivity associated with
the structural and economic characteristics of the
recipient economy, such as its degree of global
financial integration, domestic financial depth,
exchange rate regime, and growth performance?
Does this sensitivity vary by the type of flow or
the underlying global economic and financial
environment?

In answering these questions, this chapter makes
several contributions to the voluminous literature
on capital flows. First, in its descriptive analysis,
it expands on earlier work on the volatility and
persistence of capital flows (for example, Becker
and Noone, 2009; Levchenko and Mauro, 2007;
Claessens, Dooley, and Warner, 1995) for a large
sample of economies over a longer and more recent
time period. Second, it examines how net flows
to EMEs behaved during and in the aftermath of
periods when the global economic environment was
similar to today’s: loose global monetary conditions
and relatively low risk aversion. This is the foremost
economic scenario in many policymakers’ minds,
but it has not been adequately explored.? Third,
the chapter identifies how differences in economies’
direct financial exposure to the United States affect
the responses of their capital flows to changes in
U.S. monetary policy, while taking into account
all possible global factors. This is accomplished by
means of two innovations:

* The existing literature that examines the “push”
(global) and “pull” (domestic) drivers of capital
flows has generally attempted to estimate the total
effect on capital flows of a selected set of global

3Exceptions include Calvo and others (2001), who document
the pattern of capital flows to EMEs during various U.S. growth
and monetary policy cycles, and the IMF’s May 2010 Regional
Economic Outlook for the Western Hemisphere, which contrasts

the behavior of capital inflows to Latin America during periods of

low global interest rates and low risk aversion.
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Figure 4.2. The Evolution of Gross and Net Capital Flows
(Percent of aggregate GDP)

Emerging market economies experienced much sharper fluctuations in net capital
flows than advanced economies, despite the similarity in the behavior of gross
capital inflows and outflows for the two groups.
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Sources: GEIC; Haver Analytics; IMF, Balance of Payments Statistics; national sources;
and IMF staff calculations.

Note: Net flows, which do not include reserve accumulation, may not equal the sum of
gross inflows and gross outflows because of a lack of data on gross flows for some
economies.
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Figure 4.3. The Recovery of Net Private Capital Flows
(Change in net private capital flows in percent of GDP between 2010:Q1-Q3 and 2004-07 average unless noted otherwise)

Net private capital flows in the first three quarters of 2010 in many emerging market economies already outstripped the averages reached

during 2004-07.

I Net private capital flows higher in 2010:Q1-Q3 than 2004-07 average
[ Net private capital flows lower in 2010:Q1-Q3 than 2004—07 average
[ Insufficient data

Sources: CEIC; Haver Analytics; IMF, Balance of Payments Statistics; national sources; and IMF staff calculations.

Note: Net private capital flows are defined as the sum of net foreign direct investment, net portfolio, net derivative, and net other investment flows,
excluding other investment flows to the general government and monetary authorities. The 2004-07 average is computed as the average of net private
flows as a percent of GDP across the four years based on annual data. The 2010:Q1-Q3 number is derived from quarterly data as the sum of net private
capital flows over the relevant quarters divided by the sum of nominal GDP (both in U.S. dollars). Due to data limitations, the calculations for several of the
economies for which quarterly data are available are based on net total capital flows (including other investment flows to the official sector). These
economies are China, Costa Rica, Ecuador, Egypt, India, Jordan, Malaysia, Morocco, New Zealand, Singapore, the Slovak Republic, and Uruguay. The
postcrisis capital flows data for Peru are for 2010:H1 due to a lack of data for 2010:Q3.

drivers, such as U.S. interest rates, risk aversion,
and so on. This type of analysis may fall short
because it cannot control for every possible global
factor affecting cross-border capital movements.
Instead of trying to identify all push factors or the
overall effect of U.S. monetary policy changes,
this chapter tries to identify the difference in

the effect of U.S. monetary policy on net flows

to economies according to their direct financial
exposure to the United States. At the same time,
the estimation controls for all possible global
factors that may affect capital movements equally
across economies at each point in time.

* The literature also typically treats U.S. monetary
policy as exogenous to capital flows to other econo-
mies. Although U.S. policy is not set in response
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to net flows to other economies, the impact of
U.S. interest rate changes on net flows elsewhere
may depend on when information about a U.S.
move is available to the market. Capital flows may
occur at the time news arrives about the change

in U.S. monetary policy rather than at the time

of the actual change. Moreover, if U.S. monetary
policy responds countercyclically to U.S. economic
developments (which likely exert an independent
influence on global flows), capital flows may be
muted in response to U.S. interest rate changes. As
a result, the estimated effect of realized changes in
the interest rate on capital flows may underestimate
the magnitude of the effect of U.S. monetary pol-
icy. This chapter draws on the approach of Kuttner
(2001) in an attempt to isolate the unanticipated



component of U.S. monetary policy changes.
Throughout the estimation analysis, the chapter
distinguishes between the difference in the effect
on capital flows of an unanticipated and exogenous
change in the U.S. policy rate as opposed to an
actual (realized) change.

What Are the Main Findings?

* The postcrisis recovery in net capital flows was
more impressive in terms of its pace than its level.
Nevertheless, for many EMEs that were not at
the center of the global crisis, levels were compa-
rable with those during previous episodes of large
net flows. The composition of the upturn was
somewhat different, however, with a higher share
of debt-creating flows and a lower share of foreign
direct investment (FDI) compared with historical
trends.

* Net flows have become slightly more volatile for
all economies over time. They also exhibit low
persistence. The volatility of net flows is generally
higher in EMEs and other developing economies
(ODE:s) than in AEs. By contrast, there are no
obvious differences in the persistence of net flows
across economies. Bank and other private flows
have typically been the most volatile, and portfo-
lio debt the least persistent, but the differences in
volatility and persistence across types of flow are
not always statistically significant for all econo-
mies. FDI is only slightly more stable and more
persistent than debt-creating flows to EMEs.

* Historically, net flows to EMEs have tended to be
higher under low global interest rates, low global
risk aversion, and stronger growth performance in
EMEs compared with AEs. The pattern is most pro-
nounced when global interest rates and risk aversion
are both low. Nevertheless, common factors—both
global and regional—account for a relatively small
share of the total variation in net flows to EMEs,
highlighting the importance of domestic factors.

* Advanced and emerging market economies that
are directly financially exposed to the United States
face an additional decline in their net capital flows
in response to U.S. monetary policy tightening
over and above what is experienced by economies
with no such U.S. direct financial exposure. The

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

negative additional effect of a hike in the U.S. rate

that is unanticipated is larger than that of a realized

rate increase. Thus, positive U.S. monetary policy
surprises may induce investors to revise up their
expectations for future U.S. monetary policy, thereby
resulting in a sharper retrenchment of their positions
in economies that are directly financially exposed to
the United States than under actual U.S. monetary
policy changes that were partly or wholly antici-
pated. This negative additional effect for financially
exposed EMEs is larger for EMEs that are more
integrated with global financial markets and those
with relatively flexible exchange rate regimes, but
smaller for EMEs with greater domestic financial
depth and strong growth performance. Finally, of
particular relevance to today’s environment is the
finding that the negative additional effect on net
flows to financially exposed EMEs due to U.S. mon-
etary policy tightening is larger during periods of
low global interest rates and low global risk aversion.

This may reflect the fact that cross-border investors

are more likely to chase returns when global financial

asset returns are low and risk appetite is high.

The chapter’s findings suggest that capital flows are
generally fickle—from the point of view of the recipi-
ent economy—and sensitive to AEs” monetary policy
changes, which are outside the control of domestic
policymakers. While the general perception that
capital flows toward EMEs broadly represent a secular
trend is likely true (see Figure 4.1), the main findings
of the chapter point to the sensitivity of capital lows
to the global cycle, such as changes in global financial
conditions. Drawing on event studies, it is reason-
able to expect that future U.S. monetary tightening
would be associated with a dampening of net flows
to EMEs. Moreover, the regression analysis indicates
that economies with greater direct financial exposure
to the United States will experience greater addi-
tional declines in net flows because of U.S. monetary
tightening, compared with economies with lesser U.S.
financial exposure. It is important to note that the
chapter does not address whether higher capital flow
volatility induces higher macroeconomic volatility
across EMEs, nor does it try to identify the source of
capital flow volatility—whether it is driven by specific
types of market participants (for example, banks,
insurance and pension funds, or hedge funds). How-

International Monetary Fund | April 2011



WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

ever, the analysis does indicate that the variability of
capital flows is as much an issue for AEs as for EMEs.
Moreover, despite increasing globalization and major
changes in international capital market structures over
the past two decades, the intrinsic variability of net
flows has not shifted much over time.# Thus, as EMEs
further integrate with global financial markets, it is
key that they maintain domestic economic and finan-
cial strength and stability—via strong macroeconomic
policies, prudential regulation of the financial sector,
and other macrofinancial measures—to better manage
capital flow variability.

The rest of the chapter is organized as follows. The
first section describes how the postcrisis recovery in
net flows to EMEs until the first three quarters of
2010 compared with previous capital flow upturns. It
then documents the historical evolution of the volatil-
ity and persistence of net capital flows and compares
these trends across economies. The second section
discusses the behavior of net flows to EMEs during
periods of low global interest rates and low risk aver-
sion. It then uses a global factor model to compute
the relative importance of common factors versus
economy-specific factors in explaining the variation in
net flows across economies. The third section presents
a regression analysis of the difference in the effect of
U.S. monetary policy changes on net flows between
economies that are directly financially exposed to
the United States and those that are not. The fourth
section summarizes the findings and discusses the key
policy lessons from the analysis.

Trends in Net Capital Flows: Size,
Composition, Volatility, and Persistence

To set the stage, this section describes the resur-
gence of net capital flows to EMEs in the wake of the
global financial crisis. Did net capital flows recover
equally across regions and across types of flow? How
did the recovery compare with previous episodes of
large net capital flows to EMEs? Next, the section dis-
cusses how the volatility and persistence of net flows

have evolved over time and across economies.

“For instance, Chapter 2 of the April 2007 Global Financial
Stability Report documents the growing role of institutional inves-
tors in international asset allocation since the mid-1990s.
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What Is Different about the Recent Recovery?

Net capital flows to EMEs staged a strong come-
back beginning in mid-2009 but more in pace than
in level (Figure 4.4). All EMEs experienced a sharp
recovery in net flows in a strikingly short span of
time. Nevertheless, unlike during the run-up to the
crisis, when net flows rushed to all EME regions, the
strength of the postcrisis recovery was uneven. To
compare the recent recovery against historical experi-
ence, we identify two periods of strong net capital
flows to EMEs—before the Asian crisis (1991-97)
and before the recent global crisis (2004-07).5
Although aggregate net flows to emerging Asia and
Latin America during the first three quarters of 2010
were already above the precrisis (2004-07) aver-
ages, these levels did not always exceed record highs
(Figure 4.5). For example, postcrisis net flows to Latin
America were weaker than during 1991-97, when
these economies financed larger current account defi-
cits. For emerging Europe, which was hit hard by the
crisis, as well as other emerging economies (from the
Commonwealth of Independent States, the Middle
East, and Africa), recent net flows have been anemic
compared with either 2004-07 or 1991-97 averages.

Interestingly, the disaggregated data indicate that
the recovery was stronger in larger economies, pulling
up the regional aggregates (Figure 4.6). Net flows
rose in a fairly broad-based manner to emerging Asia
and the newly industrialized Asian economies (NIEs),
but the experience was mixed for Latin America and
other emerging economies. As noted, net flows were
depressed for most of emerging Europe compared
with 200407 averages, with a few exceptions.

In terms of composition, the recovery was driven
primarily by portfolio debt flows and, for emerg-
ing Asia and Latin America, also by bank and other
private flows (see Figure 4.5). The share of FDI in
net flows fell during the first three quarters of 2010
compared with previous episodes of large net flows
to EMEs (1991-97 and 2004-07). The relatively
smaller share of bank and other private flows com-
pared with portfolio debt flows for most regions may
reflect ongoing deleveraging in external asset posi-

These periods were characterized by net capital flows to EMEs
that were higher than the 1990-2009 median level (see also
Chapter 4 of the October 2007 World Economic Outlook).



tions by the AE banks that were at the epicenter of
the global financial crisis.® In the absence of recent
data, it is difficult to tell, however, whether this
trend has continued into 2011.

If the recent pattern continues, it would imply a
shift away from the historical trend of a declining
share of debt-creating flows, especially in EMEs (Fig-
ures 4.7 and 4.8).” More specifically, the importance
of bank and other private flows has fallen over the
past three decades for all economies. This could
reflect, in part, a natural shift toward nonbank
means of financing as a result of deepening domestic
capital markets and greater financial integration.
Although the share of portfolio debt did increase
over time, this did not offset the decline in bank and

other private flows until after the global crisis.?

How Stable Are Net Capital Flows?

This section investigates the volatility and persis-
tence properties of capital flows. If capital flows were
steady and persistent, they would likely be easier
to predict. Following the literature, we measure
volatility with the standard deviation of net flows
scaled by GDP over a 10-year rolling window using
annual data, while gauging their persistence through
a regression of net flows scaled by GDP on their
past level (that is, the AR(1) coefficient), also over a
10-year rolling window.”

¢Chuhan, Perez-Quiros, and Popper (1996) also document that
bank flows generally remain depressed for several years following
a financial crisis.

’Following Becker and Noone (2009), we calculate the relative
importance of a particular type of flow as the absolute value of
the net flows of that type divided by the sum of the absolute
value of the net flows of all types of flow.

8The historically declining share of debt-creating flows supports
the findings of Faria and others (2007) and Dell’Ariccia and
others (2007), who note a shift in recent years in the composi-
tion of external assets and liabilities of high- and middle-income
economies away from debt instruments.

9An alternative measure of volatility, namely the coefficient of
variation, which divides the standard deviation by the mean, is
not appropriate to use in this context because the mean of net
flows can be zero or negative. However, to account for the effect
that a potential trend increase in net flows might have on their
standard deviation, we also compute the standard deviation of
the detrended series. The results are broadly unchanged with this
alternative measure.
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Figure 4.4. The Recovery of Net Capital Flows and Their
Composition
(Percent of aggregate GDP, four-quarter moving average)

The postcrisis rebound in net private capital flows was uneven across regions, with
the pace of recovery faster for regions that were more resilient in the recent crisis
(Asia, Latin America) than others.
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Note: See Appendix 4.1 for a list of the economies included in the regional aggregates. The
group and regional aggregates exclude offshore financial centers. Total net private capital
flows do not equal the sum of the plotted components, because net derivative flows are not
plotted and there is a lack of data on the underlying composition for some economies.
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Figure 4.5. The Size and Composition of Net Private
Capital Flows during Waves of Large Capital Flows to
Emerging Market Economies

(Percent of aggregate GDP)

The recent recovery was led by portfolio debt flows, followed by bank and other
private flows. In contrast with previous periods, the share of foreign direct investment
was smaller.
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relevant quarters divided by the sum of regional nominal GDP during the same period. The
total does not equal the sum of the plotted components, because net derivative flows are
not plotted and there is a lack of data on the underlying composition for some economies.
Waves of large capital flows to emerging market economies are defined as periods during
which capital flows are larger than the 1990-2009 median. The regional aggregates exclude
offshore financial centers.
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Avre net flows volatile?

Net flows have become marginally more volatile
over time across all economies, with volatility in
EME:s higher than in AEs (Figure 4.9, left panel). The
rise in the median volatility of net private flows has
been most pronounced in AEs, although the pattern
of a slow rise in volaility is also evident for both
EMEs and ODEs. The standard deviation of net flows
to EMEs has been about 30 percent higher than of
those to AEs, although the differences in the medians
are generally not statistically significant.!”

In terms of composition, bank and other private
flows have been the most volatile in all economies
(Figure 4.9, right panel).!! However, it is hard to
discern systematic differences in volatility among
the remaining components. In AEs, both bank and
other private and portfolio debt flows appear equally
volatile, whereas FDI and portfolio equity flows are
somewhat less so, with the differences between the
latter two (and the former two) generally not statisti-
cally significant. Similarly, in EMEs, the standard
deviations of FDI versus portfolio debt flows are not
statistically different from each other. In general, the
increase in the volatility of the overall net financial
account has been accompanied by an upward trend in
the volatility of all individual components, although
much more prominently for AEs than for others.!2

Note, however, that despite higher volatility of the
individual components of net flows in AEs com-
pared with EMEg, alternative flows have served as
broad substitutes for AEs, helping lower their total

19These estimates are slightly lower than what has been found in
recent studies, such as Becker and Noone (2009), Levchenko and
Mauro (2007), Broner and Rigobon (2006), and Prasad and others
(2003). The volatility of net capital flows was also computed for the
median EME across alternative regions (see Appendix 4.2). There
appears to be little systematic difference in the volatility of total
flows across the emerging market regions, although there is some
suggestive evidence that the volatility of flows to emerging Europe
is slightly higher and that the volatility of flows to other emerging
market economies has risen in recent periods.

UThese findings relate to the literature that stresses that an
economy’s propensity to experience a crisis is dependent on the
composition of its capital flows and external liabilities (Frankel and
Rose, 1996; Frankel and Wei, 2005; Levchenko and Mauro, 2007;
Tong and Wei, 2010; and Ghosh, Ostry, and Tsangarides, 2010).

12The results for equity flows for this and subsequent sections
should be treated with caution because very few EMEs and ODEs
report any data on these flows prior to the 2000s.



volatility (Figure 4.10). This mutual substitutability
is negligible for EMEs and ODE:s.

Are netﬂows persistent?

The persistence of net flows is generally low, and
it is only marginally higher in AEs than in EMEs
and ODEs (Figure 4.11, left panel). There are no
significant differences in persistence between these
economies, even though there appears to be a cyclical
component in persistence over time, especially for net
flows to AEs.!3 Portfolio debt flows are the least per-
sistent across all economies (Figure 4.11, right panel).
Persistence is somewhat higher for FDI than for other
flows, although it has fallen since the early 2000s for
AEs and EMEs. In AEs, the persistence among vari-
ous types of flow is essentially indistinguishable.

The findings in this section suggest that the
accepted wisdom about the stability of some kinds
of capital flows, such as FDI, compared with oth-
ers should be regarded with caution, especially
for EMEs (for example, Sarno and Taylor, 1999;
Chuhan, Perez-Quiros, and Popper, 1996). Bank

and other private flows were found to be the most

volatile and portfolio debt flows the least persistent.

However, FDI is only slightly more stable than
other types of low—for EMEs, the differences in
volatility between FDI and portfolio debt flows,
and the differences in persistence between FDI
and bank and other private flows, are not generally
statistically significant. Moreover, like other types
of flow, FDI volatility has increased and persis-
tence has fallen over time, although this pattern
is more evident in AEs than in EMEs. This could
reflect changing FDI characteristics. For instance,
the share of financial FDI—direct borrowing by a
subsidiary from a parent bank or firm—may have
increased relative to nonfinancial FDI, raising its
total volatility.'4 Moreover, for all economies—

13The persistence of total net private capital flows also does not
vary substantially across the four emerging market regions (see
Appendix 4.2). Although net flows to emerging Asia appear to
have been the most persistent and net flows to the “other emerg-
ing market” economies the least persistent, these differences are
not statistically significant and have become smaller over time.

14See ECB (2004) and BCGFS (2004) for evidence of an
increase in financial FDI in EMEs, and Ostry and others (2010)
for the impact of a rising share of financial FDI on macroeco-
nomic volatility.

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

Figure 4.6. Regional Variation in Net Private Capital

Flows to Emerging Market Economies
(Percent of GDP)

The nature of the recovery was diverse within each region. Net flows rose strongly in

a majority of economies within emerging Asia, while falling short of precrisis

averages in most economies within emerging Europe. The experience was more

mixed for Latin America and other emerging market economies.
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WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Figure 4.7. The Relative Importance of Various Types of
Flow
(Percent of total)

The importance of bank and other private flows has declined over time and across
advanced, emerging market, and other developing economies in favor of rising
portfolio and foreign direct investment flows. Bank and other private flows, however,
remain a substantial component of the net financial account.

I Foreign direct investment
Portfolio debt flows

I Portfolio equity flows
Bank and other private flows

- — 100

1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
Advanced Emerging market Other developing
economies economies economies

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: The relative importance of a particular type of flow is calculated as the absolute
value of the net flows of that type to the economies of the group divided by the sum of the
absolute value of the net flows of all four types of instruments to the economies in the
group. Ratios are calculated for each decade with annual data, computing both numerator
and denominator over the years in each decade. Derivative flows, which comprise a very
small share of the financial account, are excluded from the calculation. The group
aggregates exclude offshore financial centers.
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despite the trend decline in debt-creating flows—
net flows have still become more volatile and
continue to exhibit low persistence.

Capital Flows and the Global Environment

Do net capital flows exhibit regular patterns in
response to the global environment? To answer this
question, we first examine how net capital flows to
EME:s behaved when global conditions were similar
to today’s economic environment of relatively low
global interest rates, falling risk aversion, and strong
growth performance in EMFs.!5 Next, we assess the
relative strength of common (global and regional)
as compared with economy-specific factors in
explaining the variation in EME capital flows across

economies.

Are Net Capital Flows Correlated with Underlying
Global Conditions?

Historically, most periods of loose global mon-
etary conditions have overlapped with periods of
high growth disparity between EMEs and AEs, but
not with periods of low global risk aversion (Figure
4.12).1 This seems to indicate that monetary policy
has been largely countercyclical or that accommo-
dative monetary policy has coincided with weak
economic prospects and/or low expected inflation
in AEs (see Calvo and others, 2001). In contrast,
during the recent global crisis, risk appetite did
not always move in tandem with low interest rates,
especially under conditions of financial stress. There

>However, common patterns between capital flows and under-
lying conditions should not be interpreted as causal links.

16Periods of low global interest rates, low global risk aversion,
and strong EME growth performance are defined as periods
when the global real interest rate, risk aversion, and growth
differential between AEs and EME:s are lower than their median
values over the entire 1980-2009 period (see also the IMF’s May
2010 Regional Economic Outlook for the Western Hemisphere).
The global real interest rate is computed as the GDP-weighted
average of the real European Central Bank financing rate (and
the Bundesbank base rate prior to 1999) and the U.S. real federal
funds rate. Risk aversion is proxied by the Chicago Board of
Options Exchange Volatility Index (VIX) level. The growth dif-
ferential between emerging market and advanced economies is the
difference between the weighted average real GDP growth rates of
each group (excluding offshore financial centers).



were two relatively long periods when all three con-
ditions coincided: (1) the run-up to the Asian crisis
(1991-96, excluding 1994 due to a lower growth
differential and 1995 due to higher global interest
rates) and (2) the run-up to the recent global crisis
(2004-07).With falling risk aversion since late 2010,
the period ahead may also yield a similar confluence
of the above three conditions.

Total net capital flows to EMEs during each type
of episode were larger than the year before or after
and largest when all three types of episodes coin-
cided (Figure 4.13).!7 The sharpest increase (and
decline) occurred around periods of low risk aver-
sion—net flows increased by 2% percentage points
of GDP from the year preceding the period and fell
by 1Y% percentage points afterward. Conversely, the
increase was smaller when the underlying condition
was characterized by only low global interest rates.
Net flows to EMEs tended to be strongest when
global interest rates and risk aversion were both low
(Figure 4.14), whereas when risk aversion was high
but global interest rates were low, net flows were
only marginally above where they were when both
conditions were tight.

The stated dynamics in capital flows around
alternative events were driven mostly by bank and
other private flows (see Figures 4.13 and 4.14). The
rise in these flows was typically the sharpest during
the event and declined most dramatically afterward.
In particular, bank and other private flows appear
to be strongly correlated with changes in global
risk aversion. Although all other types of flow
tended to increase during the alternative events,
their behavior in the aftermath varied. Portfolio
debt and equity flows typically remained elevated
at the end of periods characterized by a relatively
strong growth performance in EMEs, but fell at
the end of easy global financing conditions (that is,
low global interest rate and low risk aversion). This
could reflect the countercyclical nature of portfo-
lio flows to EMEs: higher net flows at the end of
strong growth performance may have helped meet
recipient economies’ larger financing needs. Con-
versely, FDI generally remained strong even after
the end of loose global financing conditions, but

17Net flows are averaged across years for multiyear events.

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

Figure 4.8. Historical Trends: A Shift away from
Debt-Creating Flows
(Percent of total)

Debt-creating flows have become relatively less important over time across all
economies, reflecting the decline in net bank and other private flows.

I Non-debt-creating flows
I Debt-creating flows

Advanced Economies
1980s 2000s

27
34
66
74

Emerging Market Economies
1980s 2000s

22
48
52
79

Other Developing Economies
1980s 2000s

32
49 51
68

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations,

Note: Debt-creating flows include portfolio debt and bank and other private flows. The
relative importance of a particular type of flow is calculated as the absolute value of the net
flows of that type divided by the sum of the absolute value of the net flows of all four types
of instruments. Ratios are calculated for each decade with annual data, computing both
numerator and denominator over the years in each decade. The group aggregates exclude
offshore financial centers. The sum of the shares may not equal 100 because decimals are
rounded.
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Figure 4.9. The Volatility of Net Private Capital Flows

(Standard deviation of net capital flows in percent of GDP)

The volatility of net private capital flows has been creeping up over time across all
economies and across most types of flow. Emerging market and other developing
economies have generally experienced higher volatility in their net financial account
than advanced economies. Net bank and other private flows have consistently been
the most volatile type of flow.
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Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: Using annual data, the volatility of any particular flow is computed as its standard
deviation over the prior 10-year window for each economy (for example, the 1990 value
corresponds to the standard deviation during 1981-90). The median is plotted only if the
standard deviation for the particular 10-year window and type of flow can be calculated for
at least one-fifth of the economies in the group. The groups exclude offshore financial
centers.
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fell at the end of strong growth episodes in EMEs.
Opverall, the rise and fall in FDI during and after
alternative events appear less prominent than the
rise and fall in other types of flow.!®

To summarize, the event studies demonstrate
an inverted V-shaped pattern of net capital flows
to EMEs around events outside the policymakers’
control, underscoring the fickle nature of capital
flows from the perspective of the recipient econ-
omy. Thus, net flows to EMEs have tended to be
temporarily higher during periods with low global
interest rates and low risk aversion. Moreover, the
rise in net flows to EMEs has been much greater
during periods characterized by both low global
interest rates and low risk aversion. The dynamics
in net flows appear to be driven largely by bank
and other private flows. Other types of flow also
tended to increase during the events but did not
always fall at the end of events.

How Much of the Variation in Net Capital Flows Is Due
to Global and Regional Factors?

A global factor model is used to discern the rela-
tive importance of common factors—global and
regional—versus economy-specific factors in explain-
ing the variation in net flows to EMEs. A large or
growing share of the total variation of net flows
explained by common factors would imply that
capital flows are increasingly determined outside the
domestic economy.

The estimated model underscores the dominance
of economy-specific factors, captured by the model
residual, in explaining the variation in capital flow
movements in EMEs (Figure 4.15).1° However, it
also shows that the share explained by common fac-
tors was higher in the past two decades—increasing
from less than 15 percent in the 1980s, to about 23
percent in the 1990s, and to more than 30 percent

18A number of robustness checks—for example, excluding the
10 largest EMEs or including offshore financial centers—did not
change this picture. The similarity in the pattern of net capital
flows across all EME regions suggests that the association between
global events and capital flows to EMEs is not driven by only a
few systemically important economies.

YAppendix 4.3 describes the specifics of the model.



in the 2000s.2° As a comparison, for AEs, the share
explained by common factors is much smaller,
hovering at about 10 percent, and lower in the past
decade compared with the 1990s.

Within the set of common factors in EMEs,
the relative importance of regional factors appears
to have increased since the mid-1990s. This could
be related to widespread liberalization of capital
accounts in many EMEs during the 1990s, the
subsequent Asian crisis in the late 1990s, increasing
cross-border financial links within emerging Europe
since the mid-1990s, and the overall surge in global
capital flows since the 1990s, which has had a strong
regional component. In particular, the larger weight
of regional factors in EMEs than in AEs empha-
sizes greater sensitivity on the part of cross-border
investors to regional differences among EMEs than
among AEs.

In conclusion, although common factors appear
to be more important for EMEs than AEs in
explaining the variation in net flows, the varia-
tion is still predominantly explained by economy-
specific factors. This provides suggestive evidence in
favor of a secular trend of capital flows to recipient
economies driven by the economies’ structural
characteristics. Thus, any formal analysis of the
role of global cyclical variables as causes of capi-
tal flows must control for these economy-specific
characteristics.

Does Direct Financial Exposure Affect the
Response of Net Private Capital Flows to
Changes in U.S. Monetary Policy?

This section attempts to estimate how direct finan-
cial exposure to the United States affects the impact of
U.S. monetary policy changes on net private capital
flows to EMEs. Following the literature, we focus
on the U.S. policy interest rate as a proxy for global
monetary conditions given the systemic importance of
the United States in the global economy.?!

20These estimates are similar to the findings of Levchenko and
Mauro (2007) for a diverse group of EMEs but are lower than
those of Calvo, Leiderman, and Reinhart (1993) for Latin America.

2I'That said, a key robustness test separately controls for the
changes in the euro area interest rate in the baseline regression
(see Appendix 4.4 for details).

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

Figure 4.10. Correlations hetween Net Flows of Various
Types and the Rest of the Financial Account
(Pearson correlation coefficient of different flow types in percent of GDP)

In advanced economies, various types of flow have served as broad substitutes
within the financial account—nhelping dampen the volatility of total net flows. This
has not been the case in emerging market and other developing economies.

- Hl Advanced economies, median -

- I Emerging market economies, median - 038
Other developing economies, median
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investment and and rest and rest private and rest

Foreign direct ‘ Portfolio equity ‘ Portfolio debt ‘ Bank and other
rest

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: The vertical bars represent the median correlation (across economies) between the
net flows in percent of GDP of a particular type of flow and the remainder of the financial
account computed with annual data during 1980-2009. The groups exclude offshore
financial centers.
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Figure 4.11. The Persistence of Net Private Capital
Flows

(AR(1) regression coefficients of net private capital flows in percent of
GDP)

The persistence of net private capital flows is generally low, with no significant
differences across economy groups. Among the various types, net portfolio debt
flows appear to be the least persistent.
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coefficient computed over the prior 10-year window for each economy (for example, the
1990 value corresponds to the AR(1) coefficient during 1981-90). The median is plotted
only if the AR(1) coefficient for the particular 10-year window and type of flow can be
calculated for at least one-fifth of the economies in the group. The groups exclude offshore
financial centers.
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Methodology

We adopt a panel regression framework with fixed
effects that controls for all time-invariant economy-
level idiosyncrasies and structural characteristics.

The sample comprises 50 economies (30 EMEs and

20 AEs), with data on capital flows at a quarterly

frequency during 1989:Q1-2010:Q3.2? Although

many studies have examined the role of U.S. mon-

etary policy (among other global factors) in driving
capital flows to other economies, this chapter builds
on the existing literature in two prominent ways.

* It identifies how differences in economies™ direct
financial exposure to the United States affect the
impact of U.S. monetary policy changes on their
net capital flows, after controlling for all common
events, including any common effect of U.S. mone-
tary policy changes. Previous studies have attempted
to estimate the total effect of U.S. monetary policy
on capital flows simply by including U.S. interest
rates in a selected set of global control variables. By
opting to explicitly outline the set of global variables
considered, such studies preclude the use of time
dummies as a proxy for a general, global common
factor.23 This exposes these analyses to an omitted-
variables problem: how can the effects of common
events that could have large impacts on capital flows
(for example, 1989 Brady Plan, 1997-98 Asian cri-
sis, September 11 terrorist attacks) be distinguished
from U.S. monetary policy changes with which they
may have coincided? To get around this issue, we
first include in the regression time dummies that
capture the average effect of all global factors on net
flows (including U.S. monetary policy), without
identifying what these factors might be. We then
exploit the fact that certain economies are more
directly financially exposed to the United States
than others (see Appendix 4.4), to focus on the nar-
rower question of how differences in direct financial
exposure translate into differences in the effect of
U.S. monetary policy. Specifically, the change in

22The sample size drops due to the unavailability of data on
quarterly capital flows, GDP, or domestic explanatory variables for
some economies.

Blnclusion of both time dummies that control for all time-
specific events and other global variables that vary only across
time but not across economies would subject the panel regression
to a perfect collinearity problem.



U.S. interest rate is multiplied by a measure of each
economy’s direct U.S. financial exposure to identify
the difference in the effect of U.S. monetary policy
changes on net flows to financially exposed versus
unexposed economies. An economy’s U.S. direct
financial exposure is measured by the share of its
U.S. assets plus liabilities in total external assets plus
liabilities.

The chapter distinguishes between realized and
unanticipated changes in U.S. real interest rates,

a distinction not yet made in this literature.?4
Because the actual or realized U.S. monetary policy
change may be partly anticipated, capital flows may
adjust at the time of information arrival—reflecting
investors’ forward-looking behavior—rather than at

the time of the actual (realized) rate change, which
would attenuate any estimated effect of monetary
policy changes on capital flows. Moreover, if U.S.
monetary policy responds countercyclically to U.S.
economic developments (which likely exert an
independent influence on global flows), then capi-

tal flows may be muted in response to U.S. interest

rate changes. In order to overcome this problem,
we construct a series of unanticipated U.S. mon-
etary policy changes using the approach in Kuttner
(2001), aggregating them to quarterly frequency
using the method in Bluedorn and Bowdler
(2011).% To further ensure that the changes in
U.S. monetary policy are not confounded with the
effects of growth innovations, we also control for
surprise in U.S. growth changes.?¢

24]n the related international finance literature, the effects
of U.S. monetary policy volatility or surprises on a variety of
variables have been analyzed. These include world stock prices
(see Laeven and Tong, 2010), emerging market bond spreads (see
Hartelius, Kashiwase, and Kodres, 2008), U.S. capital flows (see
Fratzscher, Saborowski, and Straub, 2010), and domestic mon-
etary and exchange rate policies (see Miniane and Rogers, 2007;
Bluedorn and Bowdler, 2010).

2Specifically, the change in the federal funds futures price
(dependent on market expectations of U.S. policy) around sched-
uled meetings of the Federal Open Market Committee yields the
“surprise” or unanticipated component of the realized U.S. policy
rate change. These daily changes are then mapped to quarters (see
Appendix 4.4 for the details).

26To compute the surprise U.S. growth component, we take the
difference between the U.S. growth outcome in a given quarter and
the one-step-ahead forecast growth taken from the Survey of Profes-
sional Forecasters in the previous quarter. These are weighted by the
bilateral trade share of each economy with the United States.
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Figure 4.12. Historical Periods of Easy External
Financing and High Growth Differential between
Emerging Market and Advanced Economies
(Deviations from median in percentage points)

There are two long periods during which easy external financing conditions—low
interest rates in the advanced economies and low risk aversion—coincided with high
growth differential between emerging market and advanced economies: the run-up to
the Asian crisis (1991-96, excluding 1994-95) and the run-up to the global financial
crisis (2004-07).
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Sources: Haver Analytics; and IMF staff calculations.

Note: Global interest rates are proxied by a GDP-weighted average of the real European
Central Bank financing rate (the Bundesbank base rate prior to 1999) and the real U.S.
federal funds rate. One-year-ahead expected inflation is subtracted from the nominal rates
of each economy to measure the ex ante real interest rates. Global risk aversion is
measured by the level of the Chicago Board of Options Exchange Volatility Index (VIX),
which proxies for the market’s expectation of stock market volatility over the following 30
days. The growth differential between emerging market and advanced economies is
measured as the difference between the weighted average real GDP growth rate of each
group (excluding offshore financial centers), where the weights are the economy’s share in
the group aggregate nominal GDP in U.S. dollars. Shaded areas represent periods of easy
external financing or high growth differential.
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Figure 4.13. Net Private Capital Flows during Periods
of Easy External Financing and High Growth Differential
between Emerging Market and Advanced Economies
(Percent of GDP)

Net private capital flows to emerging market economies peaked during periods when
three conditions prevailed: low global interest rates, low global risk aversion, and
high growth differential between emerging market and advanced economies. Flows
were generally larger than the year before or after and were largest when all three
conditions coincided. The sharpest increase (and subsquent decline) occurred around
periods of low risk aversion.
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Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: Net private capital flows exclude derivative flows. The values for each bar
correspond to the average across years for each multiyear period during which the
condition prevailed, where the annual data are calculated as the sum of net capital flows
across economies divided by the sum of nominal GDP (both in U.S. dollars) across the
same group of economies. The group aggregates exclude offshore financial centers.

140 International Monetary Fund | April 2011

Our baseline reduced-form specification is thus

Y =0+, + 280 Bw,; x Ar

us, t—:)

+ Z§:0 7\%(81’ X Agux,t—x) + ‘Xz’,t—l'y + 8i,t’ (41)

where 7 indexes economies and # indexes time
(quarterly date); y;, is the ratio of net capital flows

to GDP; ., represents economy-specific fixed effects
and o, time-fixed effects; ®, denotes the U.S. direct
financial exposure weight; Az, , is the U.S. monetary
policy change measure—here, either the realized or
the unanticipated rate change; d, represents U.S.
direct trade exposure weights; Ag,  is the U.S. growth
forecast error; X, | is a vector of lagged additional
controls including the domestic short-term real

(ex post) interest rate, domestic real GDP growth,
International Country Risk Guide (ICRG) composite
risk level, log nominal GDP to control for size and
domestic aggregate demand, liquid liabilities to GDP
to control for domestic financial market depth (Beck,
Demirgii¢-Kunt, and Levine, 2000 and 2009), a de
facto pegged exchange rate regime indicator (Reinhart
and Rogoff, 2004; Ilzetzki, Reinhart, and Rogoff,
2008), and an index of the economy’s de jure capital
account openness (Chinn and Ito, 2006 and 2008;
Aizenman, Chinn, and Ito, 2010); and €;,is a mean
zero error term. Therefore, B, X @ represents the
difference in the immediate effect of a U.S. monetary
policy change on net flows to an economy that has

a direct financial exposure of ® to the United States
versus an economy with no direct financial exposure.

Are Net Capital Flows to Economies with Direct
Financial Exposure to the United States Sensitive to
U.S. Monetary Policy?

A key finding is that economies with direct
financial exposure to the United States experience
a negative additional effect on their net flows due
to U.S. monetary tightening, over and above what
is experienced by economies with no direct U.S.
financial exposure. This means the relative impact of
U.S. monetary policy changes is stronger (weaker) for
economies with greater (lesser) direct financial expo-
sure to the United States. This difference in the effect
of U.S. monetary policy is referred to as the “addi-
tional” effect throughout, as it is always measured
vis-3-vis an economy with no direct U.S. financial



exposure. Moreover, the additional impact of mon-
etary policy estimated using unanticipated changes is
larger than the corresponding impact estimated using
an equivalent realized rate change (Figure 4.16). For
the full sample, for an economy with average direct
financial exposure to the United States (about 16
percent), a 1 standard deviation unanticipated rise in
the U.S. real interest rate—approximately equivalent
to 5 basis points—causes a statistically significant
additional reduction in net flows on the order of V2
percentage point of GDP in the first quarter. When
cumulated, this increases to 1% percentage points of
GDP after two years.?” The cumulated effect shows
the cumulative difference in the dynamic effects of a
permanent U.S. rate hike on net flows for an econ-
omy with average financial exposure to the United
States relative to an economy with no direct financial
exposure. These additional effects are much weaker
for an equivalent realized rate change (12 basis point
increase), reducing relative net flows by less than
one-tenth of a percentage point of GDP on impact
and about ¥ percentage point of GDP after two
years. The reason may be that, when U.S. monetary
policy changes come as a surprise, forward-looking
investors may undertake a greater reassessment of
the prospective returns from alternative cross-border
investments because of changing expectations about
the future path of U.S. policy and its economy. Such
surprise policy changes thus trigger a sharper portfolio
rebalancing (and hence a sharper change in net flows)

27The uncumulated impulse responses show the additional
effect of a temporary U.S. policy rate rise on net flows for an
economy at the sample’s average direct financial exposure to the
United States (0.16 for the full sample, 0.17 for EMEs, and 0.14
for AEs) relative to an economy with no direct financial exposure.
The cumulated responses show the cumulative difference in the
effect when the U.S. rate hike is permanent over the next eight
quarters (for the economy with average direct financial exposure
to the United States relative to an economy with no direct finan-
cial exposure to the United States). Given that U.S. interest rates
are currently at historically low levels, the cumulated additional
response corresponding to a permanent U.S. rate change appear
more relevant, and these are therefore the focus of the remaining
part of the regression analysis. That said, the long-term additional
effect of a U.S. monetary policy change is considered significant
when the sum of the partial coefficients corresponding to eight
lags on the U.S. variable is statistically significant, whether driven
by the statistical significance of each individual quarter leading up
to two years or driven by only some of them.

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

Figure 4.14. Net Private Flows to Emerging Market
Economies under Alternative Financing Conditions
(Percent of GDP)

Net capital flows to emerging market economies tended to be strongest when global
monetary and risk conditions were both slack, whereas under high risk aversion (but
low global interest rates), flows were only marginally above net flows when both
conditions were tight.

- —4
mm Net foreign direct investment
- 39 mm Net portfolio equity flows -
| e Net portfolio debt flows
— Net bank and other private flows — 3

m Net flows

Low global Low global High global High global
interest rates interest rates interest rates interest rates
and low risk and high risk and low risk and high risk

aversion aversion aversion aversion
1991-94, 1996, 1987, 1999, 1989, 1995 1986, 1988,
2004-07 2001-03, 1990, 1997-98,
2008-10:Q3 2000

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: Net private capital flows exclude derivative flows. The values for each bar
correspond to the average across years for each multiyear period during which the
condition prevailed, where the annual data are calculated as the sum of net capital flows
across economies divided by the sum of nominal GDP (both in U.S. dollars) across the
same group of economies. The group aggregates exclude offshore financial centers.
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Figure 4.15. Common Factors Underlying the Variation
in Net Private Capital Flows to Advanced and Emerging
Market Economies

(R-squared)

Global and regional factors explain only a small share of the variation in net private
capital flows to advanced and emerging market economies, underscoring the
importance of economy-specific factors. However, the share explained by regional
factors in emerging market economies has increased over time, suggesting a greater
sensitivity on the part of foreign investors to regional differences among emerging
market economies than among advanced economies.

I Global factors
I Regional factors
— Global and regional factors

- Advanced Economies -05

- -04

1980 85 90 05

- Emerging Market Economies -05

1980 85 90 95 2000 05

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: The blue area corresponds to the share of variation in net flows in percent of GDP
across economies within each group that is explained by global factors (time dummies)
relative to a specification with only a constant (without time dummies). The red area
corresponds to the additional variation of net flows in percent of GDP explained by regional
factors (regional time dummies). The black line is the total variation in net flows jointly
explained by global and regional factors. Both samples exclude offshore financial centers.
For additional information on the estimation procedure, see Appendix 4.3.
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among economies that are directly financially exposed
to the United States.

The negative additional effect of U.S. monetary
policy tightening continues to hold for the subsam-
ple comprising only EMEs and the subsample with
only AEs excluding the United States. In both sub-
samples, the additional effect of an unanticipated
rate change exceeds that of a realized rate change,
confirming that focusing only on realized rate
changes results in an underestimation of the impact
of U.S. monetary policy changes on net flows to
economies that are directly financially exposed
to the United States. For an EME with average
direct financial exposure to the United States (17
percent), an unanticipated rate change entails an
immediate additional fall of ¥ percentage point of
GDP, cumulating to 2 percentage points of GDP
after two years (compared with an EME with no
direct financial exposure to the United States).
These short- and long-term additional effects are
both statistically significant. Again, the cumulated
additional effect is smaller (V2 percentage point of
GDP) for a realized rate change, although statisti-
cally significant after the first year. The immediate
and cumulated additional effects on net flows to
financially exposed AEs are similar to those for
EMEs.

The above results hold up under a number
of robustness tests, which are discussed in more
detail in Appendix 4.4. These include estimating
an explicitly dynamic model that includes lagged
values of net capital flows as regressors; restricting
the sample to the largest 10 economies; including
offshore financial centers in the sample; adding
more control variables (such as euro area growth
forecast errors, euro area real interest rate changes,
global risk-aversion changes); introducing a struc-
tural break in 1997; and estimating the model for
the period before 2008. The core result continues
to hold—there is a negative additional effect on
capital flows to EMEs that are directly financially
exposed to the United States from a tightening in
U.S. monetary policy compared with those that
have no direct U.S. financial exposure. In par-
ticular, this sensitivity holds up even after the late
1990s, a period that witnessed major changes in
global capital markets (as documented in Chap-



ter 2 of the April 2007 Global Financial Stability
Reporr).

Some of the other notable relationships between
capital flows to EMEs and the domestic control vari-
ables include a positive association between net flows
and real GDP growth, size of the economy (which
proxies for the role of domestic demand), finan-
cial depth, lower risk levels, and pegged regimes,
although only the first two relationships are statisti-
cally significant (see Appendix 4.4). Surprisingly,
net flows to EMEs are negatively correlated with
real domestic interest rates. This could reflect EMEs
experience with sudden stops or reversals in capital
flows that occur even when EME policymakers raise
domestic interest rates to prevent a turnaround in
net flows. Indeed, there is no negative relationship
between net flows and domestic real interest rates
for AEs, which have historically experienced fewer

financial crises.?8

Does the Sensitivity of Capital Flows to U.S. Monetary
Policy Depend on the Characteristics of the Recipient
Economy?

This section investigates whether the additional
effect of U.S. monetary policy changes on net flows
to EMEs that are directly financially exposed to
the United States is sensitive to the structural and
economic characteristics of these economies. Spe-
cifically, we examine how the additional effects vary
according to differences in integration with global
financial markets, domestic financial depth, foreign
exchange rate regime, and domestic economic
growth. It is important to stress that the results
should not be interpreted as assigning a causal role
to these structural and economic characteristics
on the sensitivity of net flows to EMEs to U.S.
monetary policy. For each specific characteristic,
the results show the additional effects (immediate

28Unlike studies that find an important role for U.S. real activity
in driving flows to developing economies (see Mody, Taylor, and
Kim, 2001), our results suggest that a U.S. growth surprise does not
significantly affect net flows to economies with a direct trade expo-
sure to the United States. This result continues to hold if the U.S.
growth surprise is complemented by a growth forecast error from the
euro area. This finding is more in line with Taylor and Sarno (1997)
and Calvo, Leiderman, and Reinhart (1993), who find a bigger role
for U.S. monetary policy than for U.S. real activity indicators.

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

Figure 4.16. Difference in the Response of Net
Private Capital Flows to U.S. Monetary Tightening
across Economies

(Percent of GDP)

An unanticipated U.S. monetary tightening has an immediate and statistically
significant negative additional effect on net flows to economies that are directly
financially exposed to the United States compared with economies that are not.
The additional impact under a realized U.S. rate hike is much smaller.

— Unanticipated rise in U.S. monetary policy rate
— Realized rise in U.S. monetary policy rate

Uncumulated Cumulated

All Economies

Source: IMF staff calculations.

Note: See Appendix 4.1 for the sample of economies included in the analysis. The
dependent variable is total net private capital flows in percent of GDP. The x-axis shows the
number of quarters after an impulse. Impulses at quarter zero are normalized to a 1
standard deviation unanticipated rate rise for the economy at the group’s average financial
exposure. The underlying impulse is indicated in the legend. Dashed lines indicate one
standard error bands. The regression specification and the set of control variables are given
in Appendix 4.4.
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and cumulated) on net flows to an economy with
average direct financial exposure to the United
States compared with net flows to an economy that
has no direct U.S. financial exposure.

The role of financial globalization

The negative additional effect of an unanticipated
tightening in U.S. monetary policy tends to be stronger
for EME:s that are more integrated with global financial
markets (Figure 4.17, first and second columns). Finan-
cial globalization is proxied by two measures—greater
capital account openness and greater foreign penetra-
tion (holdings) in the domestic debt market. There is
a sharp negative additional effect of U.S. rate hikes on
financially integrated economies, whereas the addi-
tional effect on economies that are less globalized is not
statistically significant.?? Realized rate changes resemble
unanticipated rate changes in terms of their additional
effects on net flows but are of smaller magnitude.

The role of domestic financial depth/

intermediation

Net flows to directly financially exposed EMEs with
low domestic financial depth are more sensitive to U.S.
rate changes than others (Figures 4.17, third column).
For both types of economies—those with higher and
lower financial depth—U.S. rate hikes have a negative
additional impact on net flows. But this additional
effect is statistically significant only for economies with
lower financial depth. This result is surprising if one
expects financial depth to be correlated with financial
globalization. The sensitivity of net flows to U.S. rate
hikes in financially shallow economies could reflect the
behavior of domestic investors (that s, gross outflows)
rather than foreign investors (gross inflows), given
that the latter will likely be low in financially shal-
low economies (Calderon and Kubota, 2009). Note,
however, that the measure for financial depth is not
tantamount to financial openness but proxies the size
of domestic financial intermediation (Beck, Demirgiic-
Kunt, and Levine, 2000 and 2009). In fact, some large

29This result also supports the findings of Milesi-Ferretti and
Tille (2010) that economies with a high degree of financial inte-
gration experienced deeper declines in capital inflows during the
global financial crisis. Examples of economies in the sample with
high financial openness using both measures include Hungary
and Peru.
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economies—for example, China and India—with pro-
portionately larger financial sectors (but closed capital
accounts) also belong to this group.

The role of the exchange rate regime

The additional response of net flows to U.S. mon-
etary policy tightening in directly financially exposed
economies with nonpegged exchange rate regimes is
sharper than in those with pegged regimes (Figure
4.17, fourth column).3% In particular, for relatively
flexible regimes, an unanticipated U.S. rate hike has
a negative additional effect on net flows that is sig-
nificant in the long term. The corresponding effect
of a realized rate increase is significant in the short
and long term but is of a smaller magnitude. For
pegged regimes, the initial and cumulated additional
effects are never statistically significant, whether or
not U.S. rate hikes are unanticipated.

The disparate experiences of peggers and oth-
ers could reflect a number of factors. First, several
economies in the sample that had relatively pegged
exchange rate regimes over the sample period also had
relatively more closed capital accounts during this
period (for example, Argentina, Morocco, Russia, and
a majority of Asian economies). Conversely, several
of the nonpeggers also have relatively open capital
accounts (for example, Brazil, Indonesia, Mexico).
Second, as a caveat, a nonpegged regime need not
imply that the exchange rate path itself is fully flex-
ible—for instance, if the exchange rate is managed,
then the lack of sufficient exchange rate adjustment
could give rise to a one-way bet and exaggerate the
consequent adjustment in capital flows.

The role of domestic economic growth

Directly financially exposed economies with
relatively weak growth performance appear to face a
sharper negative additional effect of an unanticipated
U.S. monetary tightening (Figure 4.17, right col-
umn). In contrast, the additional impact of unan-

30Pegged regimes are defined as those without a separate legal
tender or where the exchange rate is fixed by a currency board or
a fixed or crawling peg arrangement under which the exchange
rate (or the band around it) does not move more than +2 percent.
This corresponds to categories 1 and 2 in Reinhart and RogofFs
de facto exchange rate classification (2004). All other regimes,
which are likely more flexible, are defined as nonpegged.
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Figure 4.17. Difference in the Response of Emerging Market Economy Net Private Capital Flows to U.S. Monetary
Tightening by Selected Economic Characteristics
(Percent of GDP)

The sensitivity of net flows to an unanticipated U.S. monetary tightening is greater for directly financially exposed emerging market economies that are more globally
financially integrated and have shallower financial markets, more flexible exchange rates, or lower domestic growth (compared with financially unexposed economies). A
similar pattern holds for the sensitivity of net flows in response to a realized U.S. monetary tightening.
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Source: IMF staff calculations.

Note: See Appendix 4.1 for the sample of emerging market economies. The dependent variable is total net private capital flows in percent of GDP, for emerging market economies
with the selected characteristic. Sample splits are based on being above or below the median for the characteristic. The x-axis shows the number of quarters after an impulse. The
impulse at quarter zero is a permanent U.S. monetary policy rate rise, normalized to a 1 standard deviation unanticipated rate rise for the economy at the group’s average financial
exposure. The regression specification and the set of control variables are given in Appendix 4.4.
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Figure 4.18. Difference in the Response of Emerging
Market Economy Net Private Capital Flows to U.S.
Monetary Tightening by Type of Flow

(Percent of GDP)

The negative additional effect of an unanticipated U.S. monetary tightening on net
flows to directly financially exposed emerging market economies is most evident for
portfolio debt flows and absent for portfolio equity flows. Foreign direct investment
shows a strong additional response, whereas the responses of bank and other
private flows are delayed. For a realized U.S. monetary tightening, only foreign direct
investment shows a strong additional response.

— Total flows
— Portfolio equity flows
Bank and other private flows

— Foreign direct investment
Portfolio debt flows

—Unanticipated U.S. Monetary Policy Rate Rise -1

—Realized U.S. Monetary Policy Rate Rise -05

Source: IMF staff calculations.

Note: See Appendix 4.1 for the sample of emerging market economies. The dependent
variable is total net private capital flows in percent of GDP. The x-axis shows the number of
quarters after an impulse. The impulse at quarter zero is a permanent U.S. monetary policy
rate rise, normalized to a 1 standard deviation unanticipated rate rise for the economy at
the group’s average financial exposure. The regression specification and the set of control
variables are given in Appendix 4.4.

146 International Monetary Fund | April 2011

ticipated U.S. rate hikes on net capital flows is not
significant for directly financially exposed economies
with strong growth performance. Economies with
strong growth may be adopting the right mix of mac-
roeconomic and prudential policies to attract capital
flows, which offsets the negative additional effect of
U.S. unanticipated rate hikes. The opposite may be
true for low-growth economies.

These findings illustrate how the average additional
effect of U.S. rate hikes on net flows to EMEs that are
directly financially exposed to the United States masks
important differences within the sample. Unlike
AEs—which are more homogeneous in terms of their
structural characteristics (with most economies char-
acterized as having open financial markets, flexible
exchange rate regimes, and financial depth)—EMEs
are much more diverse. That diversity, combined with
the differences in their direct financial exposure to the
United States, yields the differential responses to U.S.
monetary policy changes.

Do Different Types of Flow Respond Differently to U.S.
Monetary Policy?

The negative additional effect of an increase in
the U.S. interest rate on net capital flows is most
pronounced for portfolio debt flows and statisti-
cally significant in the short and long term with the
unanticipated rate change (Figure 4.18). For FDI and
bank and other private flows, the additional impact
of U.S. monetary tightening on net flows to directly
financially exposed EME:s is negative but not always
statistically significant. Finally, equity flows are not
sensitive to changes in U.S. monetary policy. The
relatively higher sensitivity of FDI to U.S. monetary
policy, after portfolio debt flows, could reflect an
increasing share of financial FDI over time in directly
financially exposed economies, which behaves more
like debt-creating flows (Ostry and others, 2010).

Does the Global Economic Environment Affect the
Impact of U.S. Monetary Policy on Net Flows to
Directly Financially Exposed Economies?

A finding most relevant to the world’s current
circumstances is that the additional effect of U.S.
interest rate changes on capital flows to economies



that are directly financially exposed to the United
States is deeper when global financial condi-
tions—both interest rates and risk aversion—are
relatively easy. For a typical EME with an average
direct financial exposure, the additional effect of an
unanticipated U.S. rate increase in a low-interest-
rate environment is more protracted than under
the baseline (Figure 4.19). This result implies that
the current global economic environment, whereby
loose U.S. monetary conditions—sustained via
interest rate cuts and quantitative easing—would
induce greater sensitivity of net capital flows to
financially exposed EMEs to U.S. monetary policy
changes. During periods of low risk aversion, the
effect is even sharper and statistically significant
in the short and long term. Finally, the additional
impact of U.S. rate hikes on net flows is deepest
in an underlying environment of both low global
interest rates and low risk aversion, with the effect
again statistically significant in the short and long
term. These results could reflect the fact that capital
flows are more prone to respond to return-chasing
incentives when global financial asset returns are
generally low while the appetite for taking risks is
high (low risk aversion) and relate to the recent
literature highlighting the role of global risk
perception in driving capital flow volatility and
sudden stops and surges.?! The additional effects
of a realized rate change are also similar under the
alternative circumstances, although with smaller
magnitudes and significant only in the long term.
In summary, economies directly financially
exposed to the United States experience a negative
additional impact on their net capital flows because
of U.S. monetary tightening that is proportional
to their level of exposure. The estimated additional
effect is larger when the U.S. policy change is mea-
sured by the unanticipated component of the cor-
responding U.S. interest rate move, while the effect
is underestimated when U.S. policy changes are
proxied with the actual or realized rate change. The
additional negative effect of a U.S. rate hike may

be stronger in the current environment of relatively

31For example, see Forbes and Warnock (2010) and the
IMF’s May 2010 Regional Economic Outlook for the Western
Hemisphere.
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Figure 4.19. Difference in the Response of Emerging
Market Economy Net Private Capital Flows to U.S.
Monetary Tightening under Alternative Global Economic
Conditions

(Percent of GDP)

The underlying macroeconomic background plays an important role in determining
the responsiveness of net flows to U.S. rate hikes for emerging markets with direct
financial exposure to the United States. Compared with the baseline, the additional
fall in net flows is deeper during periods with low global interest rates, even more
during periods of low global risk aversion, and finally, the deepest when both global
interest rates and risk aversion are low.

— Baseline — Low global interest rates

— Low global risk aversion Low global interest rates and risk

aversion
_Unamicipated U.S. Monetary Policy Rate Rise ~0
- --1
- - -2
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Source: IMF staff calculations.

Note: See Appendix 4.1 for the sample of emerging market economies. The dependent
variable is total net private capital flows in percent of GDP. The x-axis shows the number of
quarters after an impulse. The impulse at quarter zero is a permanent U.S. monetary policy
rate rise, normalized to a 1 standard deviation unanticipated rate rise for the economy at
the group’s average financial exposure. The regression specification and the set of control
variables are given in Appendix 4.4. The low global interest rates and low risk aversion
periods are taken from Figure 4.12. See the main text for full details on the selection of the
periods.
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loose global monetary conditions and low global
risk aversion. Also, differences in financial openness,
financial depth, exchange rate regime, and economic
growth among directly financially exposed EMEs are
associated with different sensitivities of net flows to
U.S. monetary policy changes.

Policy Implications and Conclusions

Net capital flows are generally fickle from
domestic policymakers’ point of view. Flows have
become more volatile over time, and their persis-
tence has generally been low. EMEs tend to experi-
ence greater overall capital flow volatility than AEs.
Bank and other private flows across economies
are the most volatile and portfolio debt the least
persistent, but the statistical properties across the
remaining types of flow are not distinguishable.
Historically, changes in global financing condi-
tions were associated with temporary tides of net
flows to EMEs, with flows rising during periods
of low global interest rates and risk aversion and
falling afterward. Finally, using a novel identifica-
tion strategy, the analysis indicates that economies
that have a direct foreign financial exposure to the
United States experience an additional decline in
their net capital flows in response to U.S. monetary
tightening over and above what is experienced
by economies that have no such exposure. This
additional impact is larger when the changes in the
U.S. policy rate are unanticipated and if they occur
in an environment of low global interest rates and
low risk aversion.

How should the above results inform policy-
makers’ expectations? First, given the direct
financial exposure of most economies vis-3-vis the
United States (some large, some small), it is reason-
able to expect that eventual monetary tightening
in the United States will have a negative additional
impact on their capital flows, especially in an
environment of low global interest rates and risk
aversion. The extent of the impact will depend on
the degree of their direct financial exposure to the
United States. Second, the variability of capital
flows is pervasive across all economies and will
likely continue in a climate of increasing finan-
cial globalization. Whether and by how much net

International Monetary Fund | April 2011

flows to economies would actually change at any
given time will depend on the overall effect of all
other drivers, including any common effect of U.S.
monetary policy change, and on whether or not the
change in U.S. monetary policy is anticipated.

How should policymakers manage volatile capi-
tal lows? Notwithstanding the benefits of financial
globalization, the recent literature stresses its associ-
ated risks (Kose and others, 2006) and also high-
lights the importance of deep and liquid domestic
financial markets (Global Financial Stability Report,
October 2007), greater exchange rate flexibility and
prudential regulation (Global Financial Stability
Report, April 2010), fiscal restraint (World Economic
Outlook, October 2007), and strong institutions
(Papaioannou, 2009) to reduce these risks. In the
face of variable capital flows, as documented in this
chapter, the key is to ameliorate their impact on
domestic economic and financial stability. In par-
ticular, as discussed in Chapter 1 of this World Eco-
nomic Outlook and in IMF (2011), it is important
to adopt strong macroeconomic policies, prudential
financial supervision, and other macroprudential
measures to sustain strong growth and better cope
with the restive nature of capital flows.

Appendix 4.1. Classification of Economies and
Data Sources

Classification of Economies

We started with the largest possible sample of
economies with data on capital flows (see below
for sources). Economies are included in the annual
(quarterly) sample if they have at least 10 (5) years
of data on capital flows and GDP. The advanced
economies (AEs) in the sample correspond to
the IMF 1990 World Economic Outlook (WEQO)
definition of industrial economies. For emerg-
ing market economies (EMEs), in the absence of
an official definition, we take the same sample of
emerging market and developing economies used
in the regional analysis in Chapter 2 of the World
Economic Outlook under emerging Asia, emerging
Europe, Latin America and the Caribbean, Com-
monwealth of Independent States (CIS), Middle
East and North Africa, and sub-Saharan Africa, but



exclude relatively low-income economies (eligible
for assistance under the IMF’s Poverty Reduction
and Growth Trust) and those that are relatively
small (with nominal GDP in U.S. dollars aver-
aged over 1990-2009 of less than the median
GDP based on all developing and emerging market
economies in the sample). This results in a sample
of EMEs that are largely covered by the universe of
external sources, such as Morgan Stanley Capital
International, 7he Economist, and Dow Jones &
Company. In addition, economies that are classified
as AEs today but were not in 1990 are included

in the sample of EMEs. These economies include
Cyprus, the Czech Republic, Malta, Estonia, the
Slovak Republic, Slovenia, and the newly industri-
alized Asian economies. All non-emerging-market
and non-advanced economies are defined as other
developing economies. The statistical analyses,
event studies, and regressions exclude offshore
financial centers as defined by the Financial
Stability Forum (Table 2 in IMF, 2000). These
economies include Antigua and Barbuda, Bahrain,
Barbados, Belize, Costa Rica, Cyprus, Hong Kong
SAR, Lebanon, Luxembourg, Malta, Mauritius,
Panama, Seychelles, Singapore, St. Kitts and Nevis,
St. Lucia, St. Vincent and the Grenadines, Switzer-
land, and Vanuatu. To ensure comparability over
time, the descriptive analysis, event studies, and
global factor model are based on a constant set

of economies, with the exception of central and
eastern European and CIS economies, which are
included starting in 1994. Because data availability
differs depending on the time horizon and fre-
quency level, the set of economies included in the
various figures may differ slightly. The analytical
and regional groupings of economies are presented
in Table 4.1.

Data Sources

The chapter uses primarily the IMF’s Balance of
Payments Statistics (BPS), WEO, and International
Financial Statistics (IFS) databases. Additional data
sources are listed in Table 4.2.

Annual data on capital flows are taken from the
IMF BPS database. In particular, net private capital
flows correspond to the sum of net foreign direct
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investment flows (line 4500), net portfolio flows
(line 4600), net derivative flows (line 4910), and
net other investment flows (line 4700), excluding
other investment flows to the general government
and monetary authorities. Gross and net capital
flows, as well as their components, are reported
in nominal U.S. dollars and are normalized by
nominal GDP in U.S. dollars. The latter series is
taken from the World Bank World Development
Indicators database and extended with data from
the WEQO database.

Quarterly data on capital flows are also primar-
ily taken from the IMF BPS database and extended
with data from other sources, such as Haver Analyt-
ics, the CEIC EMED database, and national sources
(China and Australia). Quarterly nominal GDP (not
seasonally adjusted) series in local currency and the
average nominal exchange rate vis-a-vis the U.S. dol-
lar are extracted from the IFS and are extended with
alternative sources when needed.

Global real interest rates are proxied by a GDP-
weighted average of the real European Central
Bank financing rate (and the Bundesbank base rate
prior to 1999) and the real U.S. federal funds rate,
all taken from Haver Analytics. The one-quarter-
ahead expected inflation rate used to construct the
ex ante real rate for the United States corresponds
to the forecasts of the GDP deflator change from
the Survey of Professional Forecasters, published by
the Federal Reserve Bank of Philadelphia, whereas
the ex ante real rate for Europe is calculated using
the one-year-ahead forecast of consumer price
index inflation from Consensus Forecasts. Global
risk aversion is measured by the Chicago Board of
Options Exchange Volatility Index level.

We use two measures to track changes in U.S.
monetary policy: the realized changes are con-
structed from the St. Louis Federal Reserve’s FRED
database, series DFF at a daily frequency, and
the unanticipated changes are constructed from
data on the daily settlement prices of the Chicago
Board of Trade’s federal funds futures contracts
from Datastream, series CFE The change in one-
quarter-ahead expected inflation from the Survey
of Professional Forecasters is subtracted from the
realized nominal rate change to derive the real rate
change used. See Appendix 4.4 for more details on
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Table 4.1. Economy Groupings

Advanced Economies

Emerging Asia

Other Emerging Economies

Other Developing Economies

United States (111)*
United Kingdom (112)*t
Austria (122)*t

Belgium (124)*t
Denmark (128)*t
France (132)*t
Germany (134)*t

Italy (136)*t
Luxembourg (137)*
Netherlands (138)*1
Norway (142)*
Sweden (144)*
Switzerland (14
Canada (156)*
Japan (158)*t
Finland (172)*t
Greece (174)*t
Iceland (176)*t
Ireland (178)*t
Portugal (182)*t
Spain (184)*t
Australia (193)*

New Zealand (196)*t

S>—+—+3

)*

Sri Lanka (524)

Taiwan Province of China (528)*
Hong Kong SAR (532)*
India (534)*t
Indonesia (536)*t
Korea (542)*t
Malaysia (548)*t
Philippines (566)“t
Singapore (576)*
Thailand (578)*t
China (924)*t

Emerging Latin America

Argentina (213)*T
Brazil (223)*1
Chile (228)*t
Colombia (233)*t
Costa Rica (238)*
Dominican Republic (243)
Ecuador (248)*f

El Salvador (253)*t
Guatemala (258)*t
Mexico (273)*t
Panama (283)

Peru (293)*t
Uruguay (298)*t
Venezuela (299)

Emerging Europe

Malta (181)*

Turkey (186)*t

Cyprus (423)*

Bulgaria (918)*t
Czech Republic (935)*t
Slovak Republic (936)*
Estonia (939)*

Latvia (941)*

Hungary (944)*t
Lithuania (946)*
Croatia (960)*
Slovenia (961)*

Poland (964)*t
Romania (968)“t

South Africa (199)*t

Israel (436)*1

Jordan (439)*t

Kuwait (443)

Lebanon (446)

Oman (449)

Saudi Arabia (456)

Syrian Arab Republic (463)
United Arab Emirates (466)
Egypt (469)*1

Pakistan (564)

Algeria (612)

Libya (672)

Morocco (686)*t

Tunisia (744)

Azerbaijan (912)

Belarus (913)*

Kazakhstan (916)*

Russia (922)*t

Ukraine (926)*t

Bolivia (218)

Haiti (263)

Honduras (268)

Nicaragua (278)

Paraguay (288)

Antigua and Barbuda (311)

Barbados (316)

Dominica (321)

Grenada (328)

Jamaica (343)

St. Kitts and Nevis (361)

St. Lucia (362)

St. Vincent and the Grenadines
(364)

Suriname (366)

Bahrain (419)

Bangladesh (513)

Maldives (556)

Nepal (558)

Vietnam (582)

Botswana (616)

Cameroon (622)

Cape Verde (624)

Ethiopia (644)

Ghana (652)

Cote d’lvoire (662)

Kenya (664)

Lesotho (666)

Mauritius (684)

Mozambique (688)

Nigeria (694)

Rwanda (714)

Seychelles (718)

Sierra Leone (724)

Swaziland (734)

Tanzania (738)

Uganda (746)

Solomon Islands (813)

Fiji (819)

Papua New Guinea (853)

Albania (914)

Note: See Appendix 4.1 for details on the economy groupings. The numbers in parentheses after the economy name denote the economy’s IFS code. * indicates advanced and emerging
market economies included in the analysis at a quarterly frequency. T indicates economies included in the quarterly regression sample (smaller due to unavailability of domestic explanatory

variables for some economies).
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Table 4.2. Data Sources

CHAPTER 4  INTERNATIONAL CAPITAL FLOWS: RELIABLE OR FICKLE?

Variable Source

Annual

Capital Flows (net; gross assets and liabilities)
Nominal GDP in U.S. Dollars

Balance of Payments Statistics (BPS) Database, National Sources
World Bank World Development Indicators (WDI) Database, World Economic Outlook

(WEOQ) Database

Liquid Liabilities

Bilateral Exports and Imports
Capital Account Openness Index
Exchange Rate Regime Indicator
Foreign Penetration in Debt Market
External Assets and Liabilities

Beck, Demirgiig-Kunt, and Levine (2000, 2009)

Direction of Trade Statistics Database

Chinn and Ito (2006, 2008)

Reinhart and Rogoff (2004); llzetzki, Reinhart, and Rogoff (2008)
Bank for International Settlements Database

BPS Database: IMF International Investment Position Statistics

Quarterly

Capital Flows (net; gross assets and liabilities)
Nominal GDP in U.S. Dollars

BPS Database, Haver Analytics, CEIC, National Sources
International Financial Statistics (IFS) Database, Haver Analytics, CEIC EMED Database,

National Sources

Real GDP growth (year over year)

Federal Funds Futures Contract Settlement Prices
Realized U.S. Interest Rate

U.S. Growth Forecast

U.S. External Assets and Liabilities on a Bilateral Basis

WEO database

Chicago Board of Trade, Datastream (series CFF)

Federal Reserve (FRED series DFF)

Federal Reserve Bank of Philadelphia Survey of Professional Forecasters
U.S. Treasury International Capital System Database, Bureau of Economic Analysis

Foreign Direct Investment Statistics

Short-Term Interest Rate

Consumer Price Index

Composite Risk Level

Investors’ Risk Aversion

European Central Bank Financing Rate
Bundesbank Base Rate

Haver Analytics (G-10, EMERGE, IFS), Eurostat, Datastream

IFS Database

PRS Group International Country Risk Guide

Chicago Board of Options Exchange Volatility Index, Haver Analytics
Haver Analytics

Haver Analytics

the construction of the unanticipated and realized
changes in the U.S. federal funds rate.

Data on direct financial exposure to the United
States, used to construct economy-specific weights
(which are interacted with U.S. monetary policy
measures for the regression analysis), are from three
sources: (1) the U.S. Treasury International Capi-
tal System (TICS) database on bilateral assets and
liabilities of the United States vis-a-vis other countries;
(2) U.S. Bureau of Economic Analysis (BEA) Foreign
Direct Investment (FDI) Statistics; and (3) the IMF’s
International Investment Position (IIP) statistics from
the BPS database. The U.S. TICS database contains
information on the U.S. bilateral international asset
and liability positions for all instruments covered in
the BPS, except for FDI information, which is col-
lected by the BEA. These bilateral series are used to
construct the numerator of the weight; the denomina-
tor is constructed using the external asset and liability
positions by economy, taken from the IMF IIP. See

Appendix 4.4 for full details on how the weights are
constructed.

Two series are used to compute the U.S. growth
forecast error. For any given quarter, the U.S.
growth forecast corresponds to the median forecast
from the previous quarter for the current quar-
ter’s seasonally adjusted, quarter-over-quarter real
GDP growth rate from the Survey of Professional
Forecasters. The actual seasonally adjusted, real
quarter-over-quarter GDP growth rate is taken
from the WEO database. Direct trade exposure to
the United States (which is interacted with growth
surprises in the United States) is constructed from
the IMF Direction of Trade Statistics (DOTY)
database. It is the sum of an economy’s exports
to and imports from the United States divided
by total imports and exports of the economy. The
trade exposure weights used in the regression analy-
sis correspond to the average of the above weights
between 2000 and 2009.
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Domestic short-term nominal interest rates are
from Haver Analytics (G-10, EMERGE, IES),
Eurostat, Datastream, and IMF IFS databases.
Year-over-year inflation is calculated from con-
sumer price indices in the IMF IFS database and
subtracted from the short-term rates to derive
an ex post real rate. Nominal interest rate series
are adjusted to exclude periods during which
interest rates appeared to be set administratively.
In addition, periods of hyperinflation, defined
as year-over-year consumer price index growth
rates greater than 100 percent, are not included
in the analysis. The domestic year-over-year real
GDP growth series are taken from the WEO
database, and the composite risk rating of the
country is the average of the political, economic,
and financial risk rating from the International
Country Risk Guide. The liquid liabilities series
are taken from the Financial Structure Database
(Beck, Demirgii¢-Kunt, and Levine, 2000 and
2009) and extended until 2010 using the growth
rate of broad money from the IMF IES database
and other sources. The degree of capital account
openness is measured using the Chinn and Ito
(2008) index of openness of capital account
transactions, constructed from the IMF’s Annual
Report on Exchange Arrangements and Exchange
Restrictions. The de facto exchange rate regime is
taken from Reinhart and Rogoff (2004), updated
with Ilzetzki, Reinhart, and Rogoff (2008). The
series on capital account openness and exchange
rate regime were available until 2008 and 2007,
respectively, and were extended until 2009 under
the assumption that there were no changes from
their last recorded values. Finally, the series of for-
eign penetration in domestic debt markets is mea-
sured as the ratio of domestically issued debt held
by foreigners divided by the sum of total domesti-
cally issued debt from the Bank for International
Settlements database (Tables 11 and 16A).32

32We thank Gian Maria Milesi-Ferretti for sharing the data on
foreign penetration in domestic debt markets.
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Appendix 4.2. Composition, Volatility, and
Persistence of Net Private Capital Flows
across Emerging Market Regions

We examine the composition, volatility, and
persistence of net capital flows over time across the
different emerging market regions, as defined in
Appendix 4.1. These are measured as discussed in
the main text.

Composition

The trend decline in net bank and other private
flows that was observed for emerging market econo-
mies—EME:s (see Figure 4.7) is more prominent in
emerging Asia and, to some extent, Latin America
(Figure 4.20). In emerging Europe, the share of net
bank and other private flows actually increased in
the 2000s, whereas in other emerging economies, it
increased in the 1990s but fell in the 2000s.

Volatility

Historically, there have been no systematic
differences in the volatility of total net private capital
flows across the various emerging market regions
(Figure 4.21). Flows to emerging Asia appear to have
had the lowest volatility over the past 30 years rela-
tive to those of the remaining regions, but the dif-
ferences in volatility are not statistically significant.
Only recently (starting in 1996) does there appear
to be a relative rise in the volatility of total net flows
to the other emerging economies, perhaps related to
their relatively gradual shift away from debt-creating
flows. The rise in the volatility of net flows to these
economies, as well as the marginally higher volatility
of net flows to emerging Europe, appears to underlie
the small increase in volatility of net flows to EMEs
discussed in the text and illustrated in Figure 4.9.

Persistence

The persistence of total net flows, measured as
the AR(1) regression coefficient of total net private
capital flows in percent of GDP, also does not appear
to vary substantially across the four emerging market
regions (Figure 4.22). Net flows to emerging Asian



economies appear to have been the most persistent,
whereas net flows to the other emerging economies
have been the least persistent, but these differences
are not statistically significant. Most notably, the
persistence of flows to the median economy in each
region has become more similar over time.

Appendix 4.3. Global Factor Model

The following two models are estimated using
cross-sectional ordinary least squares to identify the
influence of (1) global factors and (2) global and
regional factors on the variation in net capital flows
to emerging market economies (EMEs) in any given

year:3
Global factor model:  y,, =0, +¢,, (4.2)
Global and regional factor model:
V= 0L+ 2]4,:1 BSJ"DJ, +g, (4.3)

where y,, is the level of net capital flows (scaled by
GDP) in economy i at time #; 0., is a time dummy
capturing the common global factor across all EMEs
(1) at time £ B\ is the regional factor common to
all economies within region () at time £ Dj is a
dummy for region j; and €, is a mean zero error
term.

The models are estimated for a sample of 20 AEs
in each year: the 23 economies listed in Table 4.1,
excluding Belgium because of lack of data, and the
financial centers, Luxembourg and Switzerland.

For EMEs, the models are estimated for each year
between 1980 and 1993 for 36 economies—the
59 economies listed in Table 4.2, excluding eastern
Europe, the Commonwealth of Independent States
(CIS), the financial centers, and other countries for
which data are lacking.3* For every year after 1994,

33This section draws on Abiad (1996). EMEs are divided into
four geographic regions—Asia, Latin America, Europe, and other
(mainly CIS, Middle Eastern, and African economies) as listed in
Table 4.2.

34The excluded eastern European and CIS economies are
Belarus, Bulgaria, Croatia, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, Russia, Slovak Republic,
Slovenia, and Ukraine. The excluded financial centers are Costa
Rica, Cyprus, Hong Kong SAR, Lebanon, Malta, Panama, and
Singapore. The economies excluded because of a lack of data are
Angola, Azerbaijan, the Islamic Republic of Iran, Iraq, Kazakh-
stan, Qatar, Serbia, Trinidad, and Turkmenistan.
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Figure 4.20. The Relative Importance of Various Types of

Flow across Emerging Market Regions
(Percent of total)

The decline in the importance of bank and other private flows has been most

pronounced in emerging Asian and Latin American economies. In emerging Europe,
the share of bank and other private flows actually went up in the 2000s, while in
other emerging market economies, it increased in the 1990s before falling in the

2000s.

I Foreign direct investment
Portfolio debt flows

I Portfolio equity flows
Bank and other private flows

1980s1990s2000s 1980s1990s2000s 1980s1990s2000s 1980s1990s2000s
Other emerging

Emerging Emerging Latin
Asia America

Emerging

Europe economies

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

— 100

— 80

Note: The relative importance of a particular type of flow is calculated as the absolute
value of the net flows of that type to the economies of the group divided by the sum of the
absolute value of the net flows of all four types of instruments to the economies of the
group. Ratios are calculated for each decade with annual data, computing both numerator
and denominator over the years in each decade. Derivative flows, which comprise a very

small share of the financial account, are excluded from the calculation. The group
aggregates exclude offshore financial centers.
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Figure 4.21. The Volatility of Net Private Capital Flows
across Emerging Market Regions
(Standard deviation of net private capital flows in percent of GDP)

The volatility of total net private capital flows to different emerging market regions
has been broadly similar. In recent periods, flows to other emerging market
economies appear to have become relatively more volatile, which is perhaps related
to the greater importance of debt-creating flows for these economies. However, the
differences with respect to the remaining emerging market regions are generally not
statistically significant.

= — Emerging Asia -6
— Emerging Latin America
- Emerging Europe -
Other emerging economies

1990 93 96 99 2002 05 08

Sources: IMF, Balance of Payments Statistics; national sources; and IMF staff
calculations.

Note: Using annual data, the volatility of any particular flow is computed as its standard
deviation over the prior 10-year window for each economy (for example, the 1990 value
corresponds to the standard deviation during 1981-90). The median is plotted only if the
standard deviation for the particular 10-year window and type of flow can be calculated for
at least one-fifth of the economies in the group. The groups exclude offshore financial
centers.
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the sample includes eastern Europe and the CIS,
and thus the models are estimated for the 50 EMEs
listed in Table 4.1, excluding the financial centers
and other countries for which data are lacking. The
sum of the regional dummies is equal to the time
dummy in the second model, and so instead of
dropping one of the regional dummies, we restrict
the coefficients to sum to zero, 2]4:1 BY) = 0 at every
t, so that the coefficients B{/) represent the over- or
underperformance of the region relative to the global
factor in all periods.

The residuals from the first model correspond to
the portion of the cross-country dispersion in net cap-
ital flows that cannot be explained by global factors
and are thus related to regional or economy-specific
factors. Similarly, the residuals from the second model
correspond to the portion of the cross-country disper-
sion in net capital flows that cannot be explained
by global or regional factors and are thus related to
economy-specific factors. To calculate the fraction of
the dispersion in net capital flows across EMEs that is
explained by global and regional factors, we compare
the residuals from the two models above with those
from a simple constant (o) model:

Y =0 tE, (4.4)

'The share of the variation of net flows across coun-
tries explained by global and global and regional
factors at each point in time corresponds to the fol-
lowing R? statistics:

N
,Z (.yit _}A’g)z
Global factor model: R®2 =1 — ’;17 (4.5)
()’it j’g)z

I
—

Global and regional factors model:

N
2 (=307
Rtg&m =1- =1

(4.6)
N

Z‘l (}’ it j’ 5)2
R is the variation in net capital flows that is
explained by global factors only (relative to the sim-
ple constant model), 74 is the fitted value from the
global factor model, and 7 is the fitted value from
the simple constant model. RG¥®2 is the variation in
net capital flows that is jointly explained by global
and regional factors (relative to the simple constant



model), and ¥R is the fitted value from the global
and regional factors model.

Appendix 4.4. Regression Methodology and
Robustness Checks

This appendix provides further details regarding
the statistical methods used and the robustness of
the regression results. It first describes the baseline
regression model and estimation strategy. Next, it
outlines the construction of the U.S. direct financial
exposure weights. Third, it describes the approach
used to isolate the component of changes in U.S.
monetary policy rates that are unanticipated from
the market’s perspective. Fourth, it discusses a variety
of robustness checks that have been undertaken
regarding the core results.

Model Specification and Estimation

The baseline specification is a cross section and
time fixed-effects panel data model:

.yi,t = (X,l. + a’t + Z§=0 Bs(mi x Ar

us,t—s)

+ z§:0 7\’5(81' x Agu:,t—:) + ‘Xi,t—ly + Si,t’ (47)

where 7 indexes economies; # indexes time (quar-
terly date); y,, is the ratio of net capital flows

to GDP; o, and o, are economy and time fixed
effects, respectively; ®, denotes the U.S. direct
financial exposure weights (described below);
Ar,, is the U.S. monetary policy change mea-
sure—here, based on either the realized or the
unanticipated rate; 8, denotes U.S. direct trade
exposure weights; Ag, s the U.S. growth fore-
cast error; X, | is a vector of additional controls,
including the lagged level in domestic short-term
real rate, lagged level in domestic real GDP growth,
lagged International Country Risk Guide composite
risk level (whereby a higher value indicates lower
risk), lagged log nominal GDD, a lagged binary
exchange rate regime indicator (representing 1

for all pegged regimes and zero for nonpegged
regimes), the fourth lag of the Chinn-Ito capital
account openness measure, and the fourth lag of
the liquid-liabilities-to-GDP ratio (Beck, Demir-
glig-Kunt, and Levine, 2000 and 2009); and ¢, is a
mean zero error term.
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Figure 4.22. The Persistence of Net Private Capital
Flows across Emerging Market Regions

(AR(1) regression coefficients of net private capital flows in percent of
GDP)

The persistence of total net private capital flows does not vary substantially across
emerging market regions. Net flows to emerging Asian economies appear to have
been the most persistent historically, while net flows to other emerging market
economies have been the least, but these differences are not statistically significant
and have declined over time.

- — Emerging Asia - 10
— Emerging Latin America
- Emerging Europe -
Other emerging economies

1990 93 96 99 2002 05 08

Sources: IMF, Balance of Payments Statistics, national sources; and IMF staff
calculations.

Note: Using annual data, the persistence of any particular flow is its AR(1) regression
coefficient computed over the prior 10-year window for each economy (for example, the
1990 value corresponds to the AR(1) coefficient during 1981-90). The median is plotted
only if the AR(1) coefficient for the particular 10-year window and type of flow can be
calculated for at least one-fifth of the economies in the group. The groups exclude offshore
financial centers.
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The additional effect of U.S. monetary policy
changes on net capital flows to directly financially
exposed economies is disentangled from the time
fixed effect (capturing all global factors) by inter-
acting the U.S. monetary policy measure with the
exposure weight, as seen in the term (o, x A7, ).
Because the interaction varies across both economy
and time, its effects (denoted by the set of Bs) are
separately identifiable from the economy- and time-
fixed effects.

Following the recommendations of Stock and Wat-
son (2008) for fixed-effect panels, the underlying stan-
dard errors are clustered at the economy level. This
allows for heteroscedasticity across economies and
arbitrary autocorrelation of the error term within each
economy. Figure 4.16 shows both the uncumulated
and cumulated difference in the effect of a U.S. mon-
etary policy change on economies with average direct
financial exposure to the United States compared
with those with no such exposure. The latter, for a
given horizon S, is calculated as Zf: o B, multiplied by
the mean exposure for the relevant sample and then
multiplied by the size of the impulse. Conceptually,
it is akin to the additional effect on net capital Hows
of a permanent change in the U.S. monetary policy
stance for an economy with mean exposure. See Table
4.3 for the results from the baseline model, with
their associated standard errors. As detailed below,
the broad conclusions are unchanged if an explicitly
dynamic panel model is used.

Construction of U.S. Direct Financial Exposure Weights

The economy-specific weight applied to the U.S.
monetary policy measure for economy 7 in the base-

line specification is defined as

YK (A 4 IE )
OJj:( =1 AUizL US,i , (48)

where 7 refers to economy i; 4 indexes instruments
or capital types (securities, bank loans, and so on);
Afyg; denotes economy i’s U.S. asset holdings of
type k; Lfy; denotes economy i’s liabilities of

type k to the United States; A, denotes economy
i’s international external asset position; and Z;
denotes economy 7’s international external liability

position.
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As indicated in Appendix 4.1, the components
of the weights draw from three sources: (1) the
U.S. Treasury International Capital System
(TICS) database on bilateral assets and liabilities
of the United States vis-a-vis other countries; (2)
the U.S. Bureau of Economic Analysis Foreign
Direct Investment Statistics; and (3) the IMF’s
International Investment Position (IIP) Statistics.
The time coverage of the complete U.S. TICS data
is irregular, with consistent coverage occurring only
within the past decade. Accordingly, the average of
the numerator terms is taken over the years 1994
and 2003-07 for each economy.? This is then
divided by the sum of economy 7’s average IIP asset
and liability position over the same years to derive
the weight. See Table 4.4 for the calculated weights

for the economies in the full regression sample.

Identification of U.S. Monetary Policy Changes

This section describes the steps used to estimate
the unanticipated component of U.S. monetary
policy changes. We follow a modified version of
the approach in Kuttner (2001). He argues that
this can be measured using changes in the price of
federal funds rate futures (derivatives based on the
market’s expectations of U.S. monetary policy) that
occur around the time of policy decisions by the
Federal Reserve Open Market Committee (FOMC).
The federal funds futures market was established
in October 1988 by the Chicago Board of Trade,
with the set of contracts written on a monthly basis.
They are settled based on the history of the effective
federal funds rate within the contract month. As of
the inception of these funds, Kuttner (2001) uses
the daily change in the market price of the current-
month futures contract around Federal Reserve
monetary policy interventions to infer the size of
the surprise component of U.S. monetary policy
changes. Because the settlement price is a func-
tion of the monthly average federal funds rate, the

351994 is the first year that comprehensive benchmarking of the
U.S. external, bilateral asset, and liability positions was undertaken.
There is then a gap of several years before a similar degree of coverage
is achieved, leading to the set of years detailed here. An economy
is dropped if more than 75 percent of the data that underlie the
numerator average used in the weight calculation are missing.
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Table 4.3. Baseline Results

Full Sample Emerging Market Economies Advanced Economies
1) (2) @) (4) (%) (6)
Explanatory Variable Unanticipated Realized Unanticipated Realized Unanticipated Realized
USMP Rate Change —0.457*** -0.058 -0.449* -0.073 -0.404* -0.079*
[0.158] [0.052] [0.235] [0.078] [0.213] [0.040]
USMP Rate Change Lag 1 -0.121 -0.065* -0.311* -0.032 -0.116 -0.076
[0.149] [0.038] [0.176] [0.048] [0.227] [0.046]
USMP Rate Change Lag 2 0.158 0.009 0.124 -0.020 0.041 0.007
[0.153] [0.031] [0.254] [0.035] [0.102] [0.053]
USMP Rate Change Lag 3 -0.040 -0.011 -0.131 -0.013 -0.047 0.003
[0.107] [0.024] [0.181] [0.041] [0.153] [0.027]
USMP Rate Change Lag 4 -0.173 -0.024 -0.147 -0.040 -0.161 -0.012
[0.109] [0.035] [0.147] [0.061] [0.133] [0.027]
USMP Rate Change Lag 5 -0.164 -0.037 -0.363** -0.098* -0.072 -0.016
[0.119] [0.035] [0.169] [0.055] [0.164] [0.034]
USMP Rate Change Lag 6 —0.066 -0.067 -0.020 -0.064 —0.186 -0.072
[0.189] [0.042] [0.213] [0.069] [0.210] [0.058]
USMP Rate Change Lag 7 -0.239* -0.102** -0.435 -0.117* -0.198* -0.096*
[0.141] [0.047] [0.275] [0.069] [0.096] [0.053]
USMP Rate Change Lag 8 -0.092 -0.056* -0.245 -0.092* -0.101 -0.044
[0.113] [0.033] [0.222] [0.052] [0.125] [0.033]
US Growth Innovation -0.054 -0.049 -0.049 -0.038 -0.030 -0.019
[0.057] [0.057] [0.081] [0.073] [0.059] [0.060]
US Growth Inn. Lag 1 0.086 0.074 0.012 -0.003 0117 0.114
[0.056] [0.056] [0.045] [0.058] [0.095] [0.085]
US Growth Inn. Lag 2 0.025 0.068 -0.058 -0.010 0.045 0.074*
[0.039] [0.044] [0.053] [0.054] [0.031] [0.038]
US Growth Inn. Lag 3 0.025 0.033 0.073 0.080 -0.041 -0.028
[0.043] [0.047] [0.058] [0.070] [0.051] [0.055]
US Growth Inn. Lag 4 0.027 0.042 -0.108** -0.034 0.061 0.046
[0.046] [0.043] [0.048] [0.056] [0.046] [0.031]
US Growth Inn. Lag 5 -0.017 -0.018 0.058 0.059 —0.038 -0.022
[0.047] [0.041] [0.042] [0.053] [0.048] [0.039]
US Growth Inn. Lag 6 0.001 0.039 0.049 0.074 -0.011 0.010
[0.045] [0.051] [0.079] [0.067] [0.045] [0.049]
US Growth Inn. Lag 7 0.026 0.084 -0.041 0.061 0.071 0.111
[0.049] [0.054] [0.067] [0.078] [0.065] [0.077]
US Growth Inn. Lag 8 -0.056 -0.027 0.047 0.052 —0.043 0.008
[0.047] [0.048] [0.085] [0.071] [0.057] [0.077]
Domestic Real GDP Growth Lag 1 0.382*** 0.374*** 0.318*** 0.316*** 0.525 0.506
[0.112] [0.112] [0.074] [0.073] [0.342] [0.337]
Domestic Real Short Rate Lag 1 —0.098** -0.102*** -0.121**> —0.124*** 0117 0.124
[0.037] [0.038] [0.028] [0.029] [0.436] [0.425]
Domestic Risk Index Lag 1 0.078 0.091 0.047 0.053 0.150 0.169
[0.077] [0.078] [0.089] [0.092] [0.301] [0.296]
Domestic Log NGDP Lag 1 4.576** 4430~ 4.667** 4157 7.762 7.601
[1.858] [1.821] [1.790] [1.806] [6.570] [5.475]
Domestic Fin. Depth Lag 4 4.010 3.876 1.315 0.829 6.843 6.772
[3.250] [3.107] [3.973] [3.835] [6.724] [6.544]
Domestic FX Regime Lag 1 -0.461 -0.542 -0.027 0.156 -2.316 -2.704
[0.852] [0.854] [1.122] [1.139] [2.115] [1.939]
Domestic KA Openness Lag 4 -0.469 -0.519 -0.551 —0.562 0.619 0.438
[0.327] [0.315] [0.386] [0.382] [1.207] [1.155]
R? 0.2295 0.2320 0.4007 0.4063 0.1851 0.1869
N 3,008 3,008 1,581 1,581 1,427 1,427
N Economies 50 50 30 30 20 20

Source: IMF staff calculations.

Note: The dependent variable is total net private capital flows in percent of GDP. Standard errors are in brackets underneath each estimate. *, ** , and *** denote significance at the 10
percent, 5 percent, and 1 percent level, respectively. Offshore financial centers are excluded from the analysis. The estimates for the effects of U.S. monetary policy (USMP) and U.S. growth
innovation are evaluated at the average values of U.S. direct financial exposure and U.S. bilateral trade weights for each sample. The monetary effects are also normalized to a 1 standard
deviation unanticipated rate rise. The average financial exposures by sample are 0.159 for all economies, 0.173 for emerging market economies, and 0.138 for advanced economies. The
bilateral trade weights by sample are 0.154 for all economies, 0.179 for emerging market economies, and 0.116 for advanced economies. NGDP = national gross domestic product. FX =
foreign exchange. KA openness measures financial openness.
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Table 4.4. U.S. Direct Financial Exposure Weight

(Proportion of total external assets and liabilities that are U.S. assets and/or liabilities)

U.S. Direct Financial

U.S. Direct Financial

Economy and IFS Code Exposure Economy and IFS Code Exposure
Canada (156) 0.470 Sweden (144) 0.138
Mexico (273) 0.451 Indonesia (536) 0.135
Uruguay (298) 0.328 Belgium (124) 0.133
China (924) 0.302 South Africa (199) 0.130
Korea (542) 0.289 Russia (922) 0.130
Israel (436) 0.289 Hungary (944) 0.127
Brazil (223) 0.276 Ireland (178) 0.126
Guatemala (258) 0.274 Poland (964) 0.108
Japan (158) 0.273 Finland (172) 0.104
Colombia (233) 0.246 Turkey (186) 0.102
Chile (228) 0.234 Germany (134) 0.100
United Kingdom (112) 0.234 France (132) 0.094
Australia (193) 0.233 Denmark (128) 0.085
Philippines (566) 0.218 Iceland (176) 0.076
El Salvador (253) 0.206 Czech Republic (935) 0.066
Peru (293) 0.182 Spain (184) 0.059
Thailand (578) 0.182 Italy (136) 0.051
Netherlands (138) 0.178 Austria (122) 0.043
India (534) 0.168 Romania (968) 0.041
Norway (142) 0.160 Jordan (439) 0.039
Egypt (469) 0.156 Ukraine (926) 0.038
Malaysia (548) 0.152 Greece (174) 0.036
Argentina (213) 0.141 Bulgaria (918) 0.028
Ecuador (248) 0.139 Morocco (686) 0.025
New Zealand (196) 0.139 Portugal (182) 0.023

Sources: U.S. Treasury International Capital System Database; U.S. Bureau of Economic Analysis Foreign Direct Investment Statistics; IMF

International Investment Position Statistics; and IMF staff calculations.

Note: The economies listed here coincide with those included in the full regression sample. In a robustness check, we also include
offshore financial centers for which data are available. They and their U.S. exposures are Costa Rica (238) at 0.241, Hong Kong SAR (532)
at 0.082, Singapore (576) at 0.216, and Switzerland (146) at 0.224. The underlying data and construction of the weights are described in

Appendix 4.4.

procedure requires scaling the day-to-day difference
in closing prices for the current-month futures con-
tract on the day of a Federal Reserve intervention.

Specifically, the unanticipated (surprise) component

is calculated as

D
U, = —(%)( fos—fi1)s (4.9)

D —t+1

where the intervention occurs on day ¢ in month/year
5; D, is the number of days in month/year s; £,  is the
closing price of the federal funds futures contract for
month/year 5; and #,, is the unanticipated component
of the intervention.
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Near the end of the month, the scaling fac-
tor grows extremely large, potentially magnifying
the influence of any noise in price movements.
Based on the findings of Hamilton (2008) regard-
ing the influence of noise on federal funds futures
prices, the chapter takes the unscaled change in
the next-month contract price whenever the date
of an intervention occurs during the last fifth of a
month.3¢

3In the original 2001 article, Kuttner addresses this issue
by using the unscaled change in the next month’s federal funds
futures contract whenever the date of an intervention occurs on
the last three days of the month.



This analysis makes two modifications to Kuttners
approach. First, it considers only U.S. monetary
policy actions (or inactions) that are associated with
scheduled FOMC meetings. Second, the dates when
monetary policy actions are revealed to the market are
determined according to the method described in Ber-
nanke and Kuttner (2005). Roughly speaking, during
the period October 1988-January 1994, this means
that the analysis uses the scaled difference between the
closing price from the day after the concluding date
of an FOMC meeting and the price from the FOMC
meeting’s concluding date. After February 1994, the
analysis uses the scaled difference between the clos-
ing price from the day of the concluding date of an
FOMC meeting and the price from the day before
the FOMC meeting’s concluding date.?”

Because the net capital flows data are quarterly,
the unanticipated U.S. monetary policy change
series at the FOMC meeting frequency (which is
daily) must be mapped to a quarterly frequency. To
ensure that the contemporaneous and lagged effects
of such identified U.S. monetary policy changes are
correctly estimated, the analysis follows a version of
the aggregation method in Bluedorn and Bowdler
(2011). For the contemporaneous effect, the analysis
takes the sum of the daily weighted U.S. monetary
policy changes within the quarter. In each case, the
daily weight is the number of days remaining in the
quarter at the time of a U.S. monetary policy change
divided by the total number of days in the quarter.
For the lagged effect, the unweighted sum of the
policy changes within the quarter is used. The same
aggregation method is also applied to calculate the
quarterly realized rate change, using daily data on
the effective federal funds rate. The realized nominal
rate changes are transformed into real rate changes
by subtracting the corresponding change in the
Survey of Professional Forecasters one-quarter-ahead
forecast of inflation.

Figure 4.23 compares the contemporaneous real-
ized and unanticipated real rate change series over
time. From the figure, it is clear that the realized rate
change contains a host of components other than

37FOMC policy decisions at a meeting have been publicly
announced since February 1994.
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Figure 4.23. Realized and Unanticipated Changes in U.S.

Monetary Policy over Time
(Percentage points)

Realized changes in U.S. monetary policy rates contain a host of components other

than the unanticipated component. The unanticipated component accounts for only a

small part of the variation of realized rate changes.

— Unanticipated rate change — Realized rate change
(left scale) (right scale)
05— -
03 — -
0.0 A, A \’ 'A4 ',l | [\l
U

_03 - —_
05 I T O T N B T R T R B I |

Q3

Sources: Datastream; Federal Reserve; and IMF staff calculations.
Note: The underlying data and construction of the realized and unanticipated,
time-weighted changes in the U.S. policy rate are described in Appendix 4.4.
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Figure 4.24. Robustness Checks for the Difference in
Response of Net Private Capital Flows to Directly
Financially Exposed Emerging Market Economies
(Percent of GDP)

The main result of a negative additional effect of U.S. monetary tightening on net
flows to emerging market economies that are directly financially exposed to the
United States (relative to those that are not) continues to hold under alternative
robustness checks.

— Baseline Including offshore financial centers
— Dynamic model — Pre-1998
Change in volatility index Post-1997

Largest 10 emerging market economies — Pre-2008
— European Monetary Union/ Change in European Economic and
German growth innovation Monetary Union/German real
interest rates

Unanticipated U.S. Monetary Policy Rate Rise

Source: IMF staff calculations.

Note: The dependent variable is total net private capital flows in percent of GDP. The
x-axis shows the number of quarters after an impulse. The impulse at quarter zero is a
permanent U.S. monetary policy rate rise, normalized to a 1 standard deviation
unanticipated rate rise for the economy at the group’s average financial exposure.
Discussion of the various robustness checks is in Appendix 4.4.
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the unanticipated rate change. Possible confounders
include changes in inflation expectations unrelated
to monetary policy, the endogenous response of
real rates to a productivity boom, the endogenous
response of real rates to a rise in aggregate demand,
and so on.

Finally, as noted in the main text, the impulse
responses are presented for a 1 standard devia-
tion unanticipated rate rise (calculated during
1989:Q1-2010:QQ3). In the case of the unantici-
pated rate change, this is approximately a 4.8 basis
point impulse. For the realized U.S. rate change,
the corresponding impulse is approximately 11.8
basis points, as revealed by a simple univari-
ate regression of the realized rate change on the
unanticipated rate change. Thus, a within-quarter
realized rate change of 12 basis points corresponds
to about a 5 basis point unanticipated rate change.
The effect of unanticipated changes on realized
changes is greater than one for one, which arises
from the fact that each unanticipated rate change
also changes the anticipated path of rates later in
the quarter.

Robustness Checks

A variety of robustness checks were undertaken
for the baseline results of the additional impact of
U.S. monetary policy rate changes on net flows to
directly financially exposed EMEs (Figure 4.24).
These include:

* A dynamic fixed-effects (economy and time) panel
model: A single one-quarter lag of the dependent
variable was added to the baseline specification
(standard autocorrelation tests indicated this
lagged specification as sufficient). The impulse
responses generated from this model then take
into account the additional dynamics introduced
by the lagged dependent variable.

* A broader set of global growth indicators: We aug-
mented the baseline specification with European
Economic and Monetary Union (post-1998) and
German (pre-1999) growth innovations at a quar-
terly frequency (contemporaneous and eight lags).
To disentangle the additional effect of direct trade
exposure to Europe from the general global factor,
we weighted the growth innovations with their



respective economy-specific bilateral trade shares
(similar to the U.S. growth innovations). The
EMU/German growth innovations are the one-
year-ahead growth forecasts errors for each quarter.
(One-quarter-ahead errors were not available.)

* A measure of global risk aversion: We augmented
the baseline specification with the Chicago
Board Options Exchange Volatility Index (VIX)
changes at a quarterly frequency (contempora-
neous and eight lags). Again, to disentangle its
additional effect on internationally financially
exposed economies from the global factor, we
weighted the VIX changes with each economy’s
international financial exposure, as measured
by the sum of an economy’s external assets plus
liabilities divided by domestic GDP.

* Euro area real interest rate: We augmented the
baseline specification with the euro area real inter-
est rate (constructed as described in the main text)
changes at a quarterly frequency (contemporane-
ous and eight lags). Similar to the global risk-
aversion measure robustness check, we weighted
these real interest rate changes with each econo-
my’s international financial exposure, as measured
by the sum of an economy’s external assets plus
liabilities divided by domestic GDP.

* Estimation using only pre-2008 observations,
prior to the global financial crisis.

* Estimation using only observations from before
1998, prior to the Asian crisis.

¢ Estimation using only observations from 1998
onward, a period that witnessed major changes in
global capital markets.

* Estimation including offshore financial centers
(OFCs).38

* Estimation using only the 10 largest emerg-
ing market economies in the baseline regression
sample.?®
As shown in Figure 4.24, the overall qualitative

pattern of the additional response of net flows for

directly financially exposed economies to a 1 stan-
dard deviation unanticipated U.S. policy rate rise is
roughly the same across the robustness checks. There

38See Appendix 4.1 for a listing of the OFCs.

39The 10 largest EMEs in the baseline regression sample
are Argentina, Brazil, China, India, Indonesia, Korea, Mexico,
Poland, Russia, and Turkey.
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is typically a downward trend over time, starting from
a negative additional impact effect. All responses are
negative across the robustness checks at quarter 8,
with a long-term effect lying between 1.25 and 2.5
percent of GDP. The additional response of net flows
for directly financially exposed economies to a realized
rate change of comparable size is similarly robust,
exhibiting a downward trend toward a long-term
effect of about 0.5 percent of GDP. The only marked
outlier here is the response estimated only over the
pre-1998 sample for EMEs. It shows a much stronger
initial additional effect before settling on a long-term
additional effect that is about 1 percent of GDP.
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ANNEX

IMF EXECUTIVE BOARD DISCUSSION OF THE OUTLOOK, MARCH 2011

e W o

The following remarks by the Acting Chair were made at the conclusion of the Executive Boards discussion of the
World Economic Outlook on March 28, 2011.

xecutive Directors noted that the global

recovery is gaining strength, though at

varying speeds across countries. Many

advanced economies that had been at the
center of the global crisis and/or had large precrisis
imbalances continue to experience relatively sluggish
growth and elevated unemployment rates. Growth
in many emerging market and developing econo-
mies has been robust, with signs of overheating in a
number of countries. While remaining vulnerabilities
have yet to be fully addressed, new challenges are
emerging, pointing to the urgency of pursuing more
vigorously the policies needed to build a more bal-
anced and robust global economy.

Directors observed that, while the prospects for
global recovery have solidified, downside risks con-
tinue to prevail. These emanate from high unem-
ployment, still-weak sovereign and financial balance
sheets, and vulnerable real estate markets in many
advanced economies. Meanwhile, rising oil, food,
and commodity prices, developments in the Middle
East and North Africa, and the recent earthquake in
Japan have further amplified the challenges. On the
upside, a stronger pickup in corporate sector activ-
ity in some advanced economies and, over the near
term, buoyant demand in emerging market and
developing economies could propel global growth
further.

Directors underscored the importance of faster
progress in strengthening government and financial
sector balance sheets in many advanced and some
developing economies. Improving economic condi-
tions provide a good opportunity to implement
fiscal consolidation plans and entitlement reforms—
supported by strong fiscal frameworks and institu-
tions—and place public debt on a sustainable path.
With the pace of fiscal consolidation slower than

anticipated for 2011 in key advanced economies,
clearer, more detailed medium-term adjustment
strategies are all the more important to reestablish
fiscal credibility. Financial sector repair and reform
also need to be accelerated on all fronts to restore
confidence. The focus should be on rigorous stress
testing, further bank restructuring and recapitaliza-
tion, and rebuilding stronger mortgage credit and
securitization markets. A further priority is to fill
persistent gaps in financial sector supervisory and
regulatory frameworks, addressing risks posed by
shadow banking systems and “too-important-to-fail”
institutions and inadequate cross-border resolution
frameworks.

Directors generally agreed that, in advanced
economies with strong central bank credibility and
well-anchored inflation expectations, monetary pol-
icy could remain accommodative while the much
needed fiscal consolidation and financial sector
reforms proceed. In some countries, however, risks
to price stability deserve closer attention. While
unconventional measures designed to deal with spe-
cific financial market tensions could continue to be
maintained in the near term, their implications for
bank restructuring should be carefully assessed.

Directors emphasized that many emerging mar-
ket and developing economies need to be vigilant
for overheating pressures and inflation risks stem-
ming from food and energy prices, which weigh
heavily in consumption baskets, as well as from the
rapid recovery in domestic credit. For countries
with external surpluses and no fiscal concerns, the
priority would be to unwind monetary accom-
modation and allow stronger currencies to anchor
inflation expectations, which will also assist external
rebalancing. Those with external deficits should
tighten both fiscal and monetary policies. In addi-
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tion to macroeconomic adjustment, economies
experiencing booms in credit and asset markets
could adopt macroprudential policies to maintain
financial sector strength and stability, comple-
mented by other measures to manage capital inflows
where deemed necessary.

Directors recognized that, because countries are
at different stages of recovery and cyclical positions,
their monetary policy responses necessarily differ,
widening interest rate differentials among countries.
Beyond domestic factors, global financial conditions
help explain the variability of cross-border capital
flows. Directors noted the IMF staff’s conclusion
that, as long as accommodative monetary poli-
cies help stabilize output in advanced economies,
spillovers to emerging and developing economies
would be, on the net, beneficial. At the same time,
many Directors drew attention to the effects of
prolonged loose monetary policy in major advanced
economies, and risks of a sudden reversal, on global
capital flows. They viewed these developments as
further complicating macroeconomic policymaking
in many capital-recipient countries, underscoring,
in the view of some Directors, the case for interna-
tional monetary coordination.

Directors noted that the persistent rise in oil
prices reflects both increased scarcity of supply
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and rapid growth in oil consumption. Although
gradual and moderate increases in oil scarcity are
not expected to pose a major constraint on global
growth in the medium to long term, uncertainty
remains high and the potential for abrupt shifts
cannot be ruled out. Directors saw merit in further
analysis and discussion on the range of policy
options to facilitate adjustment. They stressed the
need for policymakers to pay attention to social
challenges arising from elevated prices of food and
commodities, with the first priority being the devel-
opment of well-targeted social safety nets to protect
the poor.

Directors underscored that the continuing
improvement in global economic and financial
health should not diminish the urgency for com-
pleting the policy reform agenda. Decisive further
progress in fiscal and financial sector adjustment,
the removal of distortions that hold back global
demand rebalancing, and tighter macroeconomic
policies where inflation pressures are building are
all key to sustaining healthier, more balanced global
growth. While these policies are in the interest of
each individual country and action should not be
delayed, continued coordination and joint initia-
tives will facilitate more ambitious policy adjust-

ments and Stl‘OﬂgCl‘ outcomes.



STATISTICAL APPENDIX

he Statistical Appendix presents histori-

cal data as well as projections. It com-

prises five sections: Assumptions, What’s

New, Data and Conventions, Classifica-
tion of Countries, and Statistical Tables.

The assumptions underlying the estimates and
projections for 2011-12 and the medium-term
scenario for 2013—16 are summarized in the first
section. The second section presents a brief descrip-

tion of changes to the database and statistical tables.

The third section provides a general description of
the data and of the conventions used for calculat-
ing country group composites. The classification
of countries in the various groups presented in
the World Economic Outlook is summarized in the
fourth section.

The last, and main, section comprises the statisti-
cal tables. (Statistical Appendix A is included here;
Statistical Appendix B is available online.) Data
in these tables have been compiled on the basis of
information available through late March 2011.
The figures for 2011 and beyond are shown with
the same degree of precision as the historical figures
solely for convenience; because they are projections,
the same degree of accuracy is not to be inferred.

Assumptions

Real effective exchange rates for the advanced
economies are assumed to remain constant at their
average levels during the period February 8—March 8,
2011. For 2011 and 2012, these assumptions imply
average U.S. dollar/SDR conversion rates of 1.565
and 1.562, U.S. dollar/euro conversion rates of 1.369
and 1.362, and yen/U.S. dollar conversion rates of
82.3 and 82.5, respectively.

It is assumed that the price of 0il will average
$107.16 a barrel in 2011 and $108.00 a barrel in
2012.

Established policies of national authorities are
assumed to be maintained. The more specific policy

assumptions underlying the projections for selected
economies are described in Box Al.

With regard to interest rates, it is assumed that the
London interbank offered rate (LIBOR) on six-
month U.S. dollar deposits will average 0.6 percent
in 2011 and 0.9 percent in 2012, that three-month
euro deposits will average 1.7 percent in 2011 and
2.6 percent in 2012, and that six-month yen depos-
its will average 0.6 percent in 2011 and 0.3 percent
in 2012.

With respect to introduction of the euro, on
December 31, 1998, the Council of the European
Union decided that, effective January 1, 1999, the
irrevocably fixed conversion rates between the euro
and currencies of the member states adopting the
euro are as follows.

leuro = 13.7603 Austrian schillings
= 40.3399 Belgian francs
= 0.585274  Cyprus pound!
= 1.95583 Deutsche mark
= 15.6466 Estonian krooni?
= 5.94573 Finnish markkaa
= 6.55957 French francs
= 340.750 Greek drachma3
= 0.787564 Irish pound
= 1,936.27 Italian lire
= 40.3399 Luxembourg francs
= 0.42930 Maltese lira%
= 220371 Netherlands guilders
= 200.482 Portuguese escudos
= 30.1260 Slovak koruna’
= 239.640 Slovenian tolars®
= 166.386 Spanish pesetas

1Established on January 1, 2008.
2Established on January 1, 2011.
3Established on January 1, 2001.
“4Established on January 1, 2008.
SEstablished on January 1, 2009.
CEstablished on January 1, 2007.
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See Box 5.4 of the October 1998 World Economic
Outlook for details on how the conversion rates were

established.

What'’s New

* On January 1, 2011, Estonia became the 17th
country to join the euro area. Data for Estonia are
not included in the euro area aggregates because the
database has not yet been converted to euros but are
included in data aggregated for advanced economies.

* Starting with the April 2011 World Economic
Outlook, the data for Tuvalu are included in the
emerging and developing economy aggregates.

* The country group composites for fiscal data are
calculated as the sum of the U.S dollar values for the
relevant individual countries. This differs from the
calculations in the October 2010 and earlier issues of
the World Economic Outlook, for which the compos-
ites were weighted by GDP valued at purchasing
power parities (PPPs) as a share of total world GDP

* WEO aggregated data excludes Libya for projec-
tion years due to the uncertain political situation.

* Except for GDP growth and inflation, projec-
tions for Cote d’Ivoire are not shown due to the
uncertain political situation.

Data and Conventions

Data and projections for 184 economies form the
statistical basis for the World Economic Outlook (the
WEOQO database). The data are maintained jointly by
the IMF’s Research Department and regional depart-
ments, with the latter regularly updating country
projections based on consistent global assumptions.

Although national statistical agencies are the
ultimate providers of historical data and defini-
tions, international organizations are also involved
in statistical issues, with the objective of harmoniz-
ing methodologies for the compilation of national
statistics, including analytical frameworks, con-
cepts, definitions, classifications, and valuation
procedures used in the production of economic
statistics. The WEO database reflects information
from both national source agencies and interna-
tional organizations.

Most countries’” macroeconomic data presented
in the World Economic Outlook conform broadly to
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the 1993 version of the System of National Accounts
(SNA). The IMF’s sector statistical standards—the
Balance of Payments Manual, Fifth Edition (BPM5),
the Monetary and Financial Statistics Manual
(MFSM 2000), and the Government Finance Sta-
tistics Manual 2001 (GFSM 2001)—have all been
aligned with the 1993 SNA. These standards reflect
the IMF’s special interest in countries’ external
positions, financial sector stability, and public sec-
tor fiscal positions. The process of adapting country
data to the new standards begins in earnest when
the manuals are released. However, full concor-
dance with the manuals is ultimately dependent

on the provision by national statistical compilers
of revised country data; hence, the World Economic
Outlook estimates are only partially adapted to
these manuals. Nonetheless, for many countries the
impact of conversion to the updated standards will
be small on major balances and aggregates. Many
other countries have partially adopted the latest
standards and will continue implementation over a
period of years.

Consistent with the recommendations of the
1993 SNA, several countries have phased out their
traditional fixed-base-year method of calculating
real macroeconomic variable levels and growth by
switching to a chain-weighted method of comput-
ing aggregate growth. The chain-weighted method
frequently updates the weights of price and volume
indicators. It allows countries to measure GDP
growth more accurately by reducing or eliminating
the downward biases in volume series built on index
numbers that average volume components using
weights from a year in the moderately distant past.

Composite data for country groups in the World
Economic Outlook are either sums or weighted averages
of data for individual countries. Unless noted other-
wise, multiyear averages of growth rates are expressed
as compound annual rates of change.” Arithmetically
weighted averages are used for all data for the emerg-
ing and developing economies group except inflation
and money growth, for which geometric averages are
used. The following conventions apply.

7Averages for real GDP and its components, employment, per
capita GDP, inflation, factor productivity, trade, and commod-
ity prices, are calculated based on the compound annual rate of
change, except for the unemployment rate, which is based on the
simple arithmetic average.



* Country group composites for exchange rates,
interest rates, and growth rates of monetary aggre-
gates are weighted by GDP converted to U.S.

dollars at market exchange rates (averaged over the

preceding three years) as a share of group GDI.

* Composites for other data relating to the domes-
tic economy, whether growth rates or ratios, are
weighted by GDP valued at purchasing power par-
ity (PPP) as a share of total world or group GDP#

* Composites for data relating to the domestic
economy for the euro area (16 member countries
throughout the entire period unless noted otherwise)?
are aggregates of national source data using GDP
weights. Annual data are not adjusted for calendar-
day effects. For data prior to 1999, data aggregations
apply 1995 European currency unit exchange rates.

 Composites for fiscal data are sums of individual
country data after conversion to U.S. dollars at the
average market exchange rates in the years indicated.

* Composite unemployment rates and employment
growth are weighted by labor force as a share of
group labor force.

* Composites relating to the external economy are
sums of individual country data after conversion
to U.S. dollars at the average market exchange
rates in the years indicated for balance of pay-
ments data and at end-of-year market exchange
rates for debt denominated in currencies other
than U.S. dollars. Composites of changes in
foreign trade volumes and prices, however, are
arithmetic averages of percent changes for indi-
vidual countries weighted by the U.S. dollar value
of exports or imports as a share of total world or
group exports or imports (in the preceding year).

* Unless noted otherwise, group composites are
computed if 90 percent or more of the share of
group weights is represented.

8See Box A2 of the April 2004 World Economic Outlook for a
summary of the revised PPP-based weights and Annex IV of the
May 1993 World Economic Outlook. See also Anne-Marie Gulde
and Marianne Schulze-Ghattas, “Purchasing Power Parity Based
Weights for the World Economic Outlook,” in Staff Studies for the
World Economic Outlook (Washington: International Monetary
Fund, December 1993), pp. 106-23.

9Data for Estonia are not included in the euro area aggregates
because the database has not yet been converted to euros.

STATISTICAL APPENDIX

Classification of Countries
Summary of the Country Classification

The country classification in the World Economic
Outlook divides the world into two major groups:
advanced economies, and emerging and developing
economies.!? This classification is not based on strict
criteria, economic or otherwise, and it has evolved
over time. The objective is to facilitate analysis by pro-
viding a reasonably meaningful method for organizing
data. Table A provides an overview of the country
classification, showing the number of countries in
each group by region and summarizing some key
indicators of their relative size (GDP valued by PPP,
total exports of goods and services, and population).

Some countries remain outside the country clas-
sification and therefore are not included in the analysis.
Cuba and the Democratic People’s Republic of Korea
are not IMF members, and their economies therefore
are not monitored by the IME San Marino is omitted
from the group of advanced economies for lack of a
fully developed database. Likewise, the Marshall Islands,
the Federated States of Micronesia, Palau, and Somalia
are omitted from the emerging and developing econo-

mies group composites because of data limitations.

General Features and Composition of Groups
in the World Economic Outlook Classification

Advanced Economies

The 34 advanced economies are listed in Table
B. The seven largest in terms of GDP—the United
States, Japan, Germany, France, Italy, the United
Kingdom, and Canada—constitute the subgroup of
major advanced economies, often referred to as the
Group of Seven (G7). The members of the euro area
and the newly industrialized Asian economies are also
distinguished as subgroups. Composite data shown
in the tables for the euro area cover the current
members for all years, even though the membership

has increased over time.!!

19As used here, the terms “country” and “economy” do not
always refer to a territorial entity that is a state as understood by
international law and practice. Some territorial entities included
here are not states, although their statistical data are maintained
on a separate and independent basis.

"Data for Estonia are not included in the euro area aggregates
because the database has not yet been converted to euros.
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Table C lists the member countries of the
European Union, not all of which are classified as
advanced economies in the World Economic Outlook.

Emerging and Developing Economies

The group of emerging and developing economies
(150 countries) includes all those that are not classi-
fied as advanced economies.

The regional breakdowns of emerging and develop-
ing economies are central and eastern Europe (CEE),
Commonwealth of Independent States (CIS), develop-
ing Asia, Latin America and the Caribbean (LAC),
Middle East and North Africa (MENA), and sub-
Saharan Africa (SSA).

Emerging and developing economies are also clas-
sified according to analytical criteria. The analytical
criteria reflect the composition of countries” export
earnings and other income from abroad; a distinction
between net creditor and net debtor countries; and,
for the net debtor countries, financial criteria based
on external financing sources and experience with
external debt servicing. The detailed composition of
emerging and developing economies in the regional
and analytical groups is shown in Tables D and E.

The analytical criterion by source of export earn-
ings distinguishes between categories: fire/ (Standard
International Trade Classification—SITC 3) and
nonfuel and then focuses on nonfuel primary products
(SITCs 0, 1, 2, 4, and 68). Countries are categorized
into one of these groups when their main source of
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export earnings exceeds 50 percent of total exports
on average between 2005 and 2009.

‘The financial criteria focus on net creditor econo-
mies, net debtor economies, and heavily indebted poor
countries (HIPCs). Countries are categorized as net
debtors when their current account balance accu-
mulations from 1972 (or earliest data available) to
2009 are negative. Net debtor countries are further
differentiated on the basis of two additional financial
criteria: official external financing and experience with
debt servicing.'? Countries are placed in the official
external financing category when 65 percent or more
of their total debt, on average between 2005 and
2009, is financed by official creditors.

The HIPC group comprises the countries that are
or have been considered by the IMF and the World
Bank for participation in their debt initiative known
as the HIPC Initiative, which aims to reduce the
external debt burdens of all the eligible HIPCs to
a “sustainable” level in a reasonably short period of
time.!> Many of these countries have already benefited
from debt relief and graduated from the initiative.

2During 2005-09, 44 countries incurred external payments
arrears or entered into official or commercial-bank debt-
rescheduling agreements. This group of countries is referred to as
economies with arrears andor rescheduling during 2005-09.

13See David Andrews, Anthony R. Boote, Syed S. Rizavi,
and Sukwinder Singh, Debt Relief for Low-Income Countries: The
Enhanced HIPC Initiative, IMF Pamphlet Series, No. 51 (Wash-
ington: International Monetary Fund, November 1999).



STATISTICAL APPENDIX

Table A. Classification by World Economic Outlook Groups and Their Shares in Aggregate GDP, Exports
of Goods and Services, and Population, 20101

(Percent of total for group or world)

Exports of Goods

GDP and Services Population
Number of Advanced Advanced Advanced
Countries Economies World Economies World Economies ~ World
Advanced Economies 34 100.0 52.3 100.0 63.7 100.0 15.0
United States 37.7 19.7 15.4 9.8 30.4 45
Euro Area? 16 27.8 14.6 40.9 26.1 321 4.8
Germany 7.6 4.0 12.6 8.0 8.0 1.2
France 5.5 2.9 5.5 35 6.2 0.9
Italy 4.6 2.4 4.6 2.9 59 0.9
Spain 35 1.8 3.1 2.0 45 0.7
Japan 1141 58 7.3 4.6 12.5 1.9
United Kingdom 5.6 2.9 5.6 35 6.1 0.9
Canada 34 1.8 3.9 2.5 33 0.5
Other Advanced Economies 14 14.3 75 27.0 17.2 15.5 2.3
Memorandum
Major Advanced Economies 7 75.5 39.5 54.8 34.9 72.4 10.8
Newly Industrialized Asian Economies 4 7.4 3.9 15.4 9.8 8.3 1.2
Emerging and Emerging and Emerging and
Developing Developing Developing
Economies World Economies World Economies ~ World
Emerging and Developing Economies 150 100.0 41.7 100.0 36.3 100.0 85.0
Regional Groups
Central and Eastern Europe 14 7.2 3.4 9.4 3.4 3.0 2.6
Commonwealth of Independent
States3 13 8.9 42 10.1 3.7 4.8 41
Russia 6.3 3.0 6.7 2.4 2.4 2.1
Developing Asia 27 50.4 24.0 43.6 15.8 61.5 52.3
China 28.6 13.6 26.0 9.4 231 19.7
India 11.3 5.4 4.8 1.7 21.0 17.8
Excluding China and India 25 10.5 5.0 12.9 4.7 17.4 14.8
Latin America and the Caribbean 32 18.0 8.6 14.7 5.3 9.8 8.3
Brazil 6.2 29 3.4 1.2 3.3 2.8
Mexico 4.4 21 4.6 1.7 1.9 1.6
Middle East and North Africa 20 10.4 5.0 16.8 6.1 7.1 6.0
Sub-Saharan Africa 44 5.1 2.4 54 2.0 13.8 1.7
Excluding Nigeria and South Africa 42 25 1.2 2.8 1.0 10.2 8.7
Analytical Groups
By Source of Export Earnings
Fuel 27 17.9 85 26.6 9.6 114 9.7
Nonfuel 123 82.1 39.1 73.4 26.6 88.6 75.3
Of Which, Primary Products 20 2.3 1.1 2.6 1.0 4.8 41
By External Financing Source
Net Debtor Economies 121 50.4 24.0 42.9 15.6 62.0 52.7
Of Which, Official Financing 28 25 1.2 1.8 0.6 9.7 8.2
Net Debtor Economies by Debt-
Servicing Experience
Economies with Arrears and/or
Rescheduling during 2004-08 44 4.9 2.4 4.4 1.6 9.6 8.1
Other Net Debtor Economies 77 455 21.7 38.5 14.0 52.4 445
Other Groups
Heavily Indebted Poor Countries 39 2.4 1.2 1.9 0.7 10.7 9.1

1The GDP shares are based on the purchasing-power-parity valuation of countries’ GDP. The number of countries comprising each group reflects those for which data are
included in the group aggregates.

2Euro area data do not include Estonia, but Estonia is included in data aggregated for advanced economies.

3Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in
economic structure.
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Table B. Advanced Economies by Subgroup

Major Currency Areas
United States

Euro Area

Japan

Euro Area’

Austria Greece Portugal
Belgium Ireland Slovak Republic
Cyprus Italy Slovenia
Finland Luxembourg Spain

France Malta

Germany Netherlands

Newly Industrialized Asian Economies

Hong Kong SAR? Singapore

Korea Taiwan Province of China

Major Advanced Economies

Canada Italy United States
France Japan

Germany United Kingdom

Other Advanced Economies

Australia Iceland Singapore
Czech Republic Israel Sweden
Denmark Korea Switzerland
Estonia New Zealand Taiwan Province of China
Hong Kong SAR2 Norway

"Data for Estonia are not included in the euro area aggregates because the database has not yet been converted to
euros.

20n July 1, 1997, Hong Kong was returned to the People’s Republic of China and became a Special Administrative
Region of China.

Table C. European Union

Austria Germany Netherlands
Belgium Greece Poland

Bulgaria Hungary Portugal
Cyprus Ireland Romania

Czech Republic I[taly Slovak Republic
Denmark Latvia Slovenia
Estonia Lithuania Spain

Finland Luxembourg Sweden

France Malta United Kingdom
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Table D. Emerging and Developing Economies by Region and Main Source of Export Earnings

Nonfuel Primary Products

Commonwealth of Independent States?

Developing Asia

Latin America and the Caribbean

Middle East and North Africa

Sub-Saharan Africa

Brunei Darussalam

Trinidad and Tobago

Islamic Republic of Iran

United Arab Emirates
Republic of Yemen

Republic of Congo
Equatorial Guinea

Mongolia
Uzbekistan

Papua New Guinea
Solomon Islands

Chile
Guyana
Peru
Suriname

Mauritania

Burkina Faso
Burundi
Democratic Republic of Congo
Guinea
Guinea-Bissau
Malawi

Mali
Mozambique
Sierra Leone
Zambia
Zimbabwe

"Mongolia, which is not a member of the Commonwealth of Independent States, is included in this group for reasons of geography and similarities in economic structure.
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Table E. Emerging and Developing Economies by Region, Net External Position, and Status as Heavily
Indebted Poor Countries

Net External Position

Net
Creditor

Net
Debtor?

Heavily
Indebted Poor
Countries?

Net External Position

Net
Creditor

Net
Debtor?

Heavily
Indebted Poor
Countries?

Central and Eastern
Europe

Albania

Bosnia and Herzegovina
Bulgaria

Croatia

Hungary

Kosovo

Latvia

Lithuania

Former Yugoslav
Republic of Macedonia

Montenegro
Poland
Romania
Serbia
Turkey

Commonwealth of
Independent States®

Armenia
Azerbaijan
Belarus

Georgia
Kazakhstan
Kyrgyz Republic
Moldova
Mongolia
Russia
Tajikistan
Turkmenistan
Ukraine
Uzbekistan
Developing Asia

Islamic Republic of
Afghanistan

Bangladesh
Bhutan

Brunei Darussalam
Cambodia

China

Fiji

India

Indonesia
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Kiribati

Lao People’s
Democratic Republic

Malaysia

Maldives

Myanmar

Nepal

Pakistan

Papua New Guinea

Philippines

Samoa

Solomon Islands

Sri Lanka

Thailand

Timor-Leste

Tonga

Tuvalu

Vanuatu

Vietnam

Latin America and the
Caribbean

Antigua and Barbuda

Argentina

The Bahamas

Barbados

Belize

Bolivia

Brazil

Chile

Colombia

Costa Rica

Dominica

Dominican Republic

Ecuador

El Salvador

Grenada

Guatemala

Guyana

Haiti

Honduras

Jamaica

Mexico

*



Table E (concluded)

STATISTICAL APPENDIX

Net External Position

Net
Creditor

Net
Debtor?

Heavily

Indebted Poor
Countries?

Net External Position Heavily

Net Net
Creditor

Debtor?

Indebted Poor
Countries?

Nicaragua
Panama

Paraguay

Peru

St. Kitts and Nevis
St. Lucia

St. Vincent and the
Grenadines

Suriname

Trinidad and Tobago
Uruguay

Venezuela

Middle East and North
Africa

Algeria

Bahrain

Djibouti

Egypt

Islamic Republic of Iran
Iraq

Jordan

Kuwait

Lebanon

Libya

Mauritania

Morocco

Oman

Qatar

Saudi Arabia

Sudan

Syrian Arab Republic
Tunisia

United Arab Emirates
Republic of Yemen

Sub-Saharan Africa
Angola

Benin

Botswana

Burkina Faso
Burundi

*

*

*

*

Cameroon

Cape Verde

Central African Republic
Chad

Comoros

Democratic Republic of
Congo

Republic of Congo
Cote d’lvoire
Equatorial Guinea
Eritrea
Ethiopia
Gabon

The Gambia
Ghana

Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia
Madagascar
Malawi

Mali

Mauritius
Mozambique
Namibia
Niger

Nigeria
Rwanda

Sao Tomé and Principe
Senegal
Seychelles
Sierra Leone
South Africa
Swaziland
Tanzania

Togo

Uganda
Zambia
Zimbabwe

*

*

'Dot instead of star indicates that the net debtor's main external finance source is official financing.

Dot instead of star indicates that the country has reached the completion point.

3Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in

economic structure.
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Box A1. Economic Policy Assumptions Underlying the Projections for Selected Economies

Fiscal Policy Assumptions

The short-term fiscal policy assumptions used in
the World Economic Outlook (WEQ) are based on
officially announced budgets, adjusted for differences
between the national authorities and the IMF staff
regarding macroeconomic assumptions and projected
fiscal outturns. The medium-term fiscal projections
incorporate policy measures that are judged likely
to be implemented. In cases where the IMF staff
has insufficient information to assess the authorities
budget intentions and prospects for policy implemen-
tation, an unchanged structural primary balance is
assumed unless indicated otherwise. Specific assump-
tions used in some of the advanced economies follow
(see also Tables B5, B6, B7, and B9 in the online
section of the Statistical Appendix for data on fiscal
net lending/borrowing and structural balances).!

Argentina: 'The 2011 forecasts are based on the 2010
outturn and IMF staff assumptions. For the outer
years, the IMF staff assumes unchanged policies.

Australia: Fiscal projections are based on IMF staff
projections and the 2010-11 Mid-Year Economic
and Fiscal Outlook.

Austria: The historical figures and the projections for
general government deficit and debt do not yet fully
reflect the most recent revisions by Statistik Austria in
the context of their fiscal notification to Eurostat.

Belgium: The estimates for 2010 are preliminary
estimates by the National Bank of Belgium. IMF
staff projections for 2011 and beyond are based on
unchanged policies. The 2011 projections, however,

!'The output gap is actual minus potential output, as a per-
cent of potential output. Structural balances are expressed as a
percent of potential output. The structural balance is the actual
net lending/borrowing that would be observed if the level of
actual output coincided with potential output. Changes in the
structural balance consequently include effects of temporary
fiscal measures, the impact of fluctuations in interest rates and
debt-service costs, and other noncyclical fluctuations in net
lending/borrowing. The computations of structural balances
are based on IMF staff estimates of potential GDP and revenue
and expenditure elasticities (see the October 1993 World
Economic Outlook, Annex I). Net debt is defined as gross debt
minus financial assets of the general government, which include
assets held by the social security insurance system. Estimates
of the output gap and of the structural balance are subject to
significant margins of uncertainty.
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include some of the planned measures for the 2011
federal budget still under preparation and the 2011
budgetary targets for the regions and communities
and the social security administration. For local
governments, unchanged policies imply continuation
of their electoral cycle.

Brazil: The 2010 forecasts are based on the budget
law and IMF staff assumptions. For the outer years,
the IMF staff assumes unchanged policies, with a
further increase in public investment in line with the
authorities” intentions.

Canada: Projections use the baseline forecasts in
the latest Budget 2011—A Low-Tax Plan for Jobs
and Growth. The IMF staff makes some adjustments
to this forecast for differences in macroeconomic
projections. The IMF staff forecast also incorporates
the most recent data releases from Finance Canada
(Update of Economic and Fiscal Projections, October
2010) and Statistics Canada, including federal,
provincial, and territorial budgetary outturns through
the end of 2010:Q4.

China: For 2010-11, the government is assumed
to continue and complete the stimulus program
announced in late 2008, although the lack of details
published on this package complicates IMF staff
analysis. Specifically, the IMF staff assumes the
stimulus is not withdrawn in 2010, and so there is no
significant fiscal impulse. Stimulus is withdrawn in
2011, resulting in a negative fiscal impulse of about 1
percent of GDP (reflecting both higher revenue and
lower spending).

Denmark: Projections for 2010-11 are aligned with
the latest official budget estimates and the underlying
economic projections, adjusted where appropriate
for the IMF staff’s macroeconomic assumptions. For
2012-16, the projections incorporate key features
of the medium-term fiscal plan as embodied in the
authorities’ 2009 Convergence Program submitted to
the European Union.

France: Estimates for the general government in
2010 are preliminary estimates from the 2011 budget
and, for the central government, reflect the actual
outturn. Projections for 2011 and beyond reflect the
authorities’ 2011-14 multiyear budget, adjusted for
differences about assumptions regarding macroeco-
nomic and financial variables and revenue projections.



Box A1 (continued)

Germany: The estimates for 2010 are prelimi-
nary estimates from the Federal Statistical Office of
Germany. The IMF staff’s projections for 2011 and
beyond reflect the authorities” adopted core federal
government budget plan adjusted for the differences
in the IMF staff’s macroeconomic framework and
staff assumptions about fiscal developments in state
and local governments, the social insurance system,
and special funds. The estimate of gross debt at end-
2010 includes the transfer of liabilities of bad banks
to the government balance sheet.

Greece: Macroeconomic and fiscal projections for
2011 and the medium term are consistent with the
policies that the IMF has agreed to support in the
context of the Stand-By Arrangement. Fiscal projec-
tions assume a strong front-loaded fiscal adjustment,
which already started in 2010 and will be followed
by further measures in 2011-13. Growth is expected
to bottom out in late 2010 and to gradually rebound
thereafter, coming into positive territory in 2012. The
data include fiscal data revisions for 2006-09. These
revisions rectify a number of shortfalls with earlier sta-
tistics. First, government-controlled enterprises whose
sales cover less than 50 percent of production costs
have been reclassified as part of the general government
sector, in line with Eurostat guidelines. A total of 17
entities were affected, including a number of large loss-
making entities. The debt of these entities (7% percent
of GDP) is now included in headline general govern-
ment debt data, and their annual losses increase the
annual deficit (to the extent that their called guarantees
were not reflected in previous deficit data). Second,
the revisions reflect better information on arrears
(including for tax refunds, lump sum payments to
retiring civil service pensioners, and payments to health
sector suppliers) and revised social security balances
that reflect corrections for imputed interest payments,
double counting of revenues, and other inaccuracies.
Finally, newly available information on swaps also
helps explain the upward revision in debt data.

Hong Kong SAR: Projections are based on the
authorities’ medium-term fiscal projections.

Hungary: Fiscal projections include IMF staff
assumptions about the macroeconomic framework
and the impact of existing legislated measures and fis-
cal policy plans announced by end-December 2010.

STATISTICAL APPENDIX

India: Historical data are based on budgetary
execution data. Projections are based on available
information on the authorities’ fiscal plans, with
adjustments for IMF staff assumptions. Subnational
data are incorporated with a lag of up to two years;
general government data are thus finalized well after
central government data. IMF presentation differs
from Indian national accounts data, particularly
regarding divestment and license auction proceeds,
net versus gross recording of revenues in certain
minor categories, and some public sector lending.

Indonesia: The 2010 deficit was lower than
expected (0.6 percent of GDP), reflecting under-
spending, particularly for public investment. The
2011 deficit is estimated at 1.5 percent of GDP,
lower than the budget estimate of 1.8 percent of
GDP. While higher oil prices will have a negative
budgetary impact in the absence of fuel subsidy
reform, this effect is likely to be offset by under-
spending, in particular on public investment, given
significant budgeted increases. Fiscal projections for
2012-16 are built around key policy reforms needed
to support economic growth, namely enhanc-
ing budget implementation to ensure fiscal policy
effectiveness, reducing energy subsidies through
gradual administrative price increases, and continu-
ous revenue mobilization efforts to increase room for
infrastructure development.

Ireland: The fiscal projections are based on the
2011 budget and the medium-term adjustment
envisaged in the December 2010 EU/IMF Program.
This includes €15 billion in consolidation measures
over 2011-14, with €6 billion in savings pro-
grammed for 2011. The projections are adjusted for
differences between the macroeconomic projections
of the IMF staff and those of the Irish authorities.
The new government that assumed office in early
March 2011 has also committed to the 2011-12
fiscal program and to further consolidation in the
medium term.

Iraly: The fiscal projections incorporate the impact
of the 2010 budget law and fiscal adjustment mea-
sures for 2011-13 as approved by the government
in May 2010 and modified during parliamentary
approval in June—July 2010. The estimates for 2010
are the preliminary outturn data from the Iralian
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Box A1 (continued)

National Institute of Statistics (Istat). The IMF staff
projections are based on the authorities’ estimates of
the policy scenario, including the above-mentioned
medium-term fiscal consolidation package and
adjusted mainly for differences in macroeconomic
assumptions and for less optimistic assumptions
concerning the impact of revenue administration
measures (to combat tax evasion). After 2013, a
constant structural primary balance (net of one-time
items) is assumed.

Japan: The 2011 projections assume fiscal measures
already announced by the government and recon-
struction spending of around 1 percent of GDP.

The medium-term projections typically assume that
expenditure and revenue of the general govern-
ment are adjusted in line with current underlying
demographic and economic trends (excluding fiscal
stimulus).

Korea: The fiscal projections assume that fiscal poli-
cies will be implemented in 2011 as announced by
the government. The projection for 2010 is mainly
based on the outturn as of November 2010, assuming
that the first 11 months had collected/used about 92
percent of total revenue/expenditure. As a result, the
fiscal impulse is projected to be —3 percent of GDP
in 2010. Expenditure numbers for 2011 are broadly
in line with the government’s budget. Revenue
projections reflect the IMF staff’'s macroeconomic
assumptions, adjusted for the tax measures included
in the multiyear stimulus package introduced in 2009
and discretionary revenue-raising measures included
in the 2010 budget. The medium-term projections
assume that the government will continue with its
consolidation plans and balance the budget (exclud-
ing social security funds) by 2013.

Mexico: Fiscal projections are based on (1) the IMF
staff’s macroeconomic projections; (2) the modified
balanced budget rule under the Fiscal Responsibil-
ity Legislation, including the use of the exceptional
clause; and (3) the authorities’ projections for spend-
ing, including for pensions and health care, and for
wage restraint. For 2010-11, projections take into
account departure from the balanced budget target
under the exceptional clause of the fiscal framework,
which allows for a small deficit that reflects cyclical
deterioration in revenues.
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Netherlands: Fiscal projections for the period 2010—
15 are based on the Bureau for Economic Policy
Analysis budget projections, after adjusting for differ-
ences in macroeconomic assumptions. For 2016, the
projection assumes that fiscal consolidation continues
at the same pace as for 2015.

New Zealand: Fiscal projections are based on the
authorities’ 2010 budget and IMF staff estimates. The
New Zealand fiscal accounts switched to generally
accepted accounting principles beginning in fiscal
year 2006/07, with no comparable historical data.

Portugal: 2010 data are preliminary. For 2011 and
beyond, the IMF staff incorporates all the approved
fiscal measures (thus excluding the measures proposed
in March 2011, which were rejected by Parliament).
The fiscal numbers also incorporate the impact of the
IMF staff’s macroeconomic projections.

Russia: Projections for 2011-13 are based on the
non-oil deficit in percent of GDP implied by the
draft medium-term budget and on the IMF stafPs
revenue projections. The IMF staff assumes an
unchanged non-oil federal government balance in
percent of GDP during 2013-16.

Saudi Arabia: The authorities adopt a conservative
assumption for oil prices—the 2011 budget is based
on a price of $54 a barrel—with the result that fiscal
outcomes often differ significantly from the budget.
IMF staff projections of oil revenues are based on
WEO baseline oil prices discounted by 5 percent,
reflecting the higher sulfur content in Saudi crude
oil. Regarding non-oil revenues, customs receipts are
assumed to grow in line with imports, investment
income in line with the London interbank offered
rate (LIBOR), and fees and charges as a function of
non-oil GDP. On the expenditure side, wages are
assumed to rise above the natural rate of increase,
reflecting a salary increase of 15 percent distributed
during 2008-10, and goods and services are projected
to grow in line with inflation over the medium term.
In 2010 and 2013, 13th-month pay is awarded
based on the lunar calendar. Interest payments are
projected to decline in line with the authorities’
policy of repaying public debt. Capital spending in
2010 is projected to be higher than in the budget
by about 32 percent and in line with the authorities’
announcement of $400 billion in spending over the



Box A1 (concluded)

medium term. The pace of spending is projected to
slow over the medium term, leading to a tightening
of the fiscal stance.

Singapore: For fiscal year 2011/12, projections are
based on budget numbers. For the remainder of the
projection period, the IMF staff assumes unchanged
policies.

South Africa: Fiscal projections are based on the
authorities’ 2011 budget and policy intentions stated
in the Budget Review, published February 23, 2011.

Spain: The 2010 numbers are the authorities
estimated outturns for the general government for the
year. For 2011 and beyond, the projections are based
on the 2011 budget and the authorities’ medium-
term plan, adjusted for the IMF staff’s macroeco-
nomic projections.

Sweden: Fiscal projections for 2010 are in line with
the authorities’ projections. The impact of cyclical
developments on the fiscal accounts is calculated
using the OECD’s latest semi-elasticity.

Switzerland: Projections for 2009—15 are based on
IMEF staff calculations, which incorporate measures to
restore balance in the federal accounts and strengthen
social security finances.

Turkey: Fiscal projections assume the authorities
adhere to their budget balance targets as set out in
the 2011-2013 Medium-Term Program.

United Kingdom: Fiscal projections are based on
the authorities’ 2011 budget announced in March
2011 and Economic and Fiscal Outlook by the
Office for Budget Responsibility published along
with the Budget. These projections incorporate the
announced medium-term consolidation plans from
2011 onward. The projections are adjusted for dif-
ferences in forecasts of macroeconomic and financial
variables.

STATISTICAL APPENDIX

United States: Fiscal projections are based on the
president’s draft FY2012 budget adjusted for the
IMF staffs assessment of policies likely adopted by
Congress. Compared with the presidents budget,
the IMF staff assumes more front-loaded discretion-
ary spending cuts, a further extension of emergency
unemployment benefits, and delayed action on the
proposed revenue-raising measures. IMF staff esti-
mates of fiscal deficits also exclude certain measures
yet to be specified by the authorities and are adjusted
for a different accounting treatment of financial sec-
tor support. The resulting projections are adjusted to
reflect IMF staff forecasts of key macroeconomic and
financial variables and are converted to the general
government basis.

Monetary Policy Assumptions

Monetary policy assumptions are based on the
established policy framework in each country. In
most cases, this implies a nonaccommodative stance
over the business cycle: official interest rates will
increase when economic indicators suggest that
inflation will rise above its acceptable rate or range,
and they will decrease when indicators suggest that
prospective inflation will not exceed the accept-
able rate or range, that prospective output growth
is below its potential rate, and that the margin of
slack in the economy is significant. On this basis,
the LIBOR on six-month U.S. dollar deposits
is assumed to average 0.6 percent in 2011 and
0.9 percent in 2012 (see Table 1.1). The rate on
three-month euro deposits is assumed to average
1.7 percent in 2011 and 2.6 percent in 2012. The
interest rate on six-month Japanese yen deposits
is assumed to average 0.6 percent in 2011 and
0.3 percent in 2012.
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STATISTICAL APPENDIX

Table A1. Summary of World Qutput

(Annual percent change)

Average Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
World 3.3 3.6 4.9 4.6 5.2 5.4 29 -05 5.0 4.4 4.5 4.7
Advanced Economies 2.8 1.9 3.1 2.7 3.0 2.7 02 -34 3.0 2.4 2.6 2.4
United States 3.4 2.5 3.6 3.1 2.7 1.9 0.0 -2.6 2.8 2.8 2.9 2.7
Euro Area? 2.1 0.8 2.2 1.7 3.1 2.9 0.4 -4 1.7 1.6 1.8 1.7
Japan 0.8 14 2.7 1.9 2.0 2.4 -1.2 -6.3 3.9 14 2.1 1.2
Other Advanced Economies3 3.8 2.6 41 3.4 3.9 4.0 1.1 -2.3 43 3.2 3.3 3.1
Emerging and Developing
Economies 4.1 6.2 7.5 7.3 8.2 8.8 6.1 2.7 7.3 6.5 6.5 6.8
Regional Groups
Central and Eastern Europe 3.3 4.8 7.3 5.9 6.4 515 3.2 -3.6 42 3.7 4.0 3.9
Commonwealth of Independent
States* -1.2 7.7 8.1 6.7 8.9 9.0 5.3 -6.4 46 5.0 47 43
Developing Asia 71 8.1 8.6 9.5 104 14 7.7 7.2 9.5 8.4 8.4 8.6
Latin America and the Caribbean 2.7 2.1 6.0 47 5.6 5.7 43 -1.7 6.1 47 4.2 3.9
Middle East and North Africa 3.3 7.3 6.0 5.4 5.8 6.2 5.1 1.8 3.8 4.1 4.2 51
Sub-Saharan Africa 3.7 49 7.1 6.2 6.4 7.2 5.6 2.8 5.0 55 5.9 5.4
Memorandum
European Union 2.4 1.5 2.6 2.2 35 3.2 0.7 -4 1.8 1.8 2.1 2.1
Analytical Groups
By Source of Export Earnings
Fuel 1.3 7.2 7.9 6.7 7.5 7.7 5.2 -1.9 3.8 49 4.4 4.4
Nonfuel 49 6.0 7.4 7.4 8.4 9.1 6.3 3.8 8.0 6.9 6.9 7.2
Of Which, Primary Products 3.9 41 5.5 6.1 6.2 6.6 6.6 1.5 7.0 6.7 5.7 5.6
By External Financing Source
Net Debtor Economies 3.5 4.5 6.6 5.9 6.7 6.8 4.6 0.9 6.8 5.3 5.3 5.6
Of Which, Official Financing 3.5 3.3 6.3 6.4 5.9 5.8 6.3 5.2 5.1 6.2 5.9 6.1
Net Debtor Economies by
Debt-Servicing Experience
Economies with Arrears and/
or Rescheduling during
2005-09 2.4 6.1 7.5 7.8 7.7 7.7 6.1 2.2 6.5 5.3 5.0 49
Memorandum
Median Growth Rate
Advanced Economies 3.2 2.2 4.0 3.1 3.8 41 0.9 -3.5 2.4 2.4 2.4 2.5
Emerging and Developing Economies 3.8 4.7 54 54 5.6 6.3 5.1 1.8 43 4.6 4.7 4.7
Output per Capita
Advanced Economies 2.1 1.2 2.4 2.0 2.3 2.0 -0.5 -4.0 2.4 1.7 2.0 1.8
Emerging and Developing Economies 2.8 5.0 6.4 6.1 7.1 7.6 4.9 1.6 6.3 55 55 58
World Growth Rate Based on Market
Exchange 2.7 2.7 3.9 3.5 4.0 3.9 1.6 -21 3.9 3.5 3.7 3.8
Value of World Output (billions of
U.S. dollars)
At Market Exchange Rates 30,111 37,416 42,119 45562 49,349 55,702 61,268 57,920 62,909 68,652 72,486 90,452
At Purchasing Power Parities 37,220 48,797 52,655 56,729 61,583 66,715 70,038 70,124 74,265 78,291 82,913 105,546
'Real GDP.

2Excludes Estonia.
3n this table, Other Advanced Economies means advanced economies excluding the United States, Euro Area countries, and Japan but including Estonia.
4Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.
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Table A2. Advanced Economies: Real GDP and Total Domestic Demand?
(Annual percent change)

Fourth Quarter?

Average Projections Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 2010:Q4 2011:04 2012:Q4

Real GDP
Advanced Economies 2.8 1.9 3.1 27 30 27 02 -34 30 24 26 24 2.7 2.6 2.5
United States 3.4 2.5 3.6 3.1 2.7 1.9 0.0 -26 28 28 2.9 2.7 2.7 3.0 2.7
Euro Area’ 2.1 0.8 2.2 1.7 3.1 2.9 04 41 1.7 16 1.8 1.7 2.0 15 2.1
Germany 15 -02 0.7 0.9 3.6 2.8 07 47 35 25 21 1.3 4.0 1.9 2.5
France 2.0 1.1 2.3 2.0 2.4 2.3 01 -25 15 16 1.8 2.1 1.5 1.7 2.0
Italy 1.6 0.0 1.5 0.7 2.0 15 -13 52 1.3 141 1.3 1.4 1.5 1.3 1.2
Spain 3.2 3.1 3.3 3.6 4.0 3.6 09 -37 -01 038 1.6 1.7 0.6 1.1 1.9
Netherlands 2.9 0.3 2.2 2.0 34 3.9 1.9 -39 1.7 15 15 1.8 2.1 0.6 2.8
Belgium 2.3 0.8 3.1 2.0 2.7 2.8 08 -27 20 17 1.9 1.9 1.6 1.9 2.1
Austria 2.2 0.8 2.5 2.5 3.6 3.7 22 -39 20 24 2.3 1.8 341 1.3 31
Greece 2.7 5.9 4.4 2.3 5.2 43 1.0 20 -45 -30 1.1 2.9 —6.6 -0.6 1.6
Portugal 27 09 1.6 0.8 1.4 2.4 00 -25 14 -15 -05 1.2 1.2 -2.0 0.3
Finland 385) 2.0 4.1 2.9 4.4 5.3 09 -82 31 31 2.5 2.0 5.0 14 3.5
Ireland 7.7 4.4 4.6 6.0 53 56 35 76 -1.0 05 1.9 3.4 —0.6 2.6 1.9
Slovak Republic S 4.8 5.1 6.7 85 105 58 4.8 40 38 42 42 3.4 3.9 42
Slovenia 4.1 2.8 43 45 59 6.9 3.7 -84 12 20 2.4 1.9 1.9 3.9 2.2
Luxembourg 4.7 1.5 44 5.4 5.0 6.6 14 37 34 30 31 3.1 3.2 2.7 3.7
Estonia .. 7.6 7.2 94 106 6.9 -51 -13.9 31 33 3.7 3.6 6.8 1.7 4.8
Cyprus 4.1 1.9 42 3.9 41 51 36 17 1.0 17 2.2 2.7 2.6 1.7 2.2
Malta ... 03 1.1 4.7 2.1 4.4 53 -34 36 25 2.2 2.4 4.0 5.1 2.0
Japan 0.8 1.4 2.7 1.9 2.0 24 -12 -63 39 14 2.1 1.2 2.5 2.5 1.3
United Kingdom 3.1 2.8 3.0 2.2 2.8 27 -01 49 13 17 2.3 2.6 1.5 2.2 2.4
Canada 35 1.9 3.1 3.0 2.8 2.2 05 -25 31 28 2.6 1.9 3.2 2.8 2.5
Korea 6.1 2.8 4.6 4.0 5.2 5.1 2.3 0.2 61 45 4.2 4.0 4.9 4.6 4.2
Australia 4.0 3.3 3.8 3.1 2.6 4.6 2.6 1.3 27 30 3.5 3.0 2.7 3.5 3.2
Taiwan Province of China 5.0 3.7 6.2 47 5.4 6.0 07 -19 108 54 52 49 5.6 8.3 3.7
Sweden 2.6 2.3 42 3.2 43 33 -06 -53 55 38 3.5 3.4 7.2 1.8 5.7
Switzerland 13 02 2.5 2.6 3.6 3.6 19 1.9 26 24 1.8 1.8 3.2 1.8 1.8
Hong Kong SAR 3.0 3.0 8.5 7.1 7.0 6.4 23 27 68 54 42 43 6.0 5.7 2.9
Singapore 6.1 4.6 9.2 7.4 8.7 8.8 15 -08 145 52 4.4 4.0 13.7 6.3 3.3
Czech Republic .. 3.6 45 6.3 6.8 6.1 25 441 23 17 2.9 3.2 2.6 14 4.4
Norway 34 1.0 3.9 2.7 2.3 2.7 08 -14 04 29 2.5 2.1 1.5 2.7 2.5
Israel 45 1.5 5.1 4.9 5.7 5.3 4.2 0.8 46 3.8 3.8 3.3 5.6 2.4 4.7
Denmark 2.4 0.4 2.3 2.4 34 16 -11 -52 21 20 2.0 1.9 2.7 2.3 2.1
New Zealand 3.8 4.2 45 3.3 1.0 28 -02 -241 15 09 41 2.4 0.8 2.0 4.4
Iceland 3.3 2.4 7.7 7.5 4.6 6.0 14 69 -35 23 2.9 3.0 0.0 3.3 2.3
Memorandum
Major Advanced Economies 2.5 1.8 2.9 2.4 2.6 22 02 37 28 23 2.5 2.2 2.6 2.5 2.3
Newly Industrialized Asian
Economies 5.4 3.2 5.9 4.8 5.8 5.9 1.8 0.8 84 49 45 43 6.1 5.9 3.8
Real Total Domestic Demand
Advanced Economies 2.8 22 32 27 28 23 -02 -37 28 20 23 24 2.8 2.4 2.4
United States 3.8 2.8 4.0 3.2 2.6 1.3 -11 -36 32 24 2.7 2.9 3.1 2.8 2.7
Euro Area’ .. 1.4 1.9 1.9 2.9 2.6 04 -34 09 038 1.3 1.6 1.4 1.1 1.6
Germany 1.0 06 -01 0.0 2.4 1.3 12 -9 25 13 1.6 1.2 34 15 1.7
France 1.9 1.8 3.1 2.8 2.7 8.3 04 -24 11 15 1.8 2.1 0.9 1.7 1.9
Italy 1.3 0.8 1.3 0.9 2.0 1.3 -14 -39 16 14 0.9 1.2 2.3 0.9 1.3
Spain 3.1 3.8 4.8 5.1 5.2 41 -06 60 -1.1 -01 1.3 1.5 -0.6 1.1 1.4
Japan 0.8 0.8 1.9 1.7 1.2 13 -14 48 21 1.8 2.0 1.0 2.1 2.7 1.1
United Kingdom 3.3 2.9 3.5 2.1 2.5 31 -07 b5 24 09 1.6 2.3 2.8 0.5 2.1
Canada 2.9 45 4.1 5.0 4.4 3.9 25 26 52 28 2.5 1.8 41 3.1 2.5
Other Advanced Economies* 3.9 2.0 4.6 3.3 4.0 4.7 16 2.9 57 441 3.8 3.8 49 4.0 45
Memorandum
Major Advanced Economies 2.6 2.2 3.0 2.5 2.4 1.7 -06 -3.6 28 20 2.2 2.2 2.8 2.3 2.1
Newly Industrialized Asian
Economies 47 0.8 4.8 2.9 4.2 4.3 1.7 32 79 48 43 45 5.5 5.2 51

When countries are not listed alphabetically, they are ordered on the basis of economic size.

2From the fourth quarter of the preceding year.

3Excludes Estonia.

“In this table, Other Advanced Economies means advanced economies excluding the United States, Euro Area countries, and Japan but including Estonia.
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Table A3. Advanced Economies: Components of Real GDP
(Annual percent change)

Averages Projections
1993-2002 2003-12 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Private Consumer Expenditure

Advanced Economies 3.0 1.7 2.0 2.7 2.7 2.6 2.5 0.2 -1 1.7 2.0 21
United States 3.8 2.0 2.8 3.5 3.4 2.9 24  -03 -2 1.8 2.9 2.2
Euro Area! .. 1.1 1.2 1.6 1.8 2.1 1.7 04 -1 0.8 11 1.3
Germany 15 0.5 0.1 0.1 0.3 14 02 07 -02 0.4 1.2 11
France 2.0 1.8 21 2.4 2.5 2.6 25 0.5 0.6 1.7 14 1.6
Italy 1.3 0.6 1.0 0.7 1.1 1.2 11 -08 -138 1.0 14 14
Spain 2.8 1.8 2.9 42 42 3.8 37 -06 42 1.2 1.3 14
Japan 1.2 0.7 0.4 1.6 1.3 15 16 07 -9 1.8 02 1.6
United Kingdom 3.6 1.2 3.0 3.1 2.2 1.8 2.2 04 32 0.6 0.4 15
Canada 3.1 3.1 3.0 3.3 3.7 42 4.6 2.9 0.4 3.4 3.2 2.6
Other Advanced Economies? 4.2 3.0 1.8 3.7 35 3.7 4.7 1.2 0.2 3.4 3.7 3.7
Memorandum
Major Advanced Economies 2.8 1.6 2.0 2.6 2.5 2.4 2.0 00 -12 1.6 1.9 1.9
Newly Industrialized Asian Economies 5.5 3.1 0.6 3.0 3.9 3.8 4.7 1.0 0.5 4.2 4.6 44
Public Consumption
Advanced Economies 2.0 1.4 2.2 1.7 1.3 1.6 1.9 2.3 2.4 14 -02 -05
United States 1.7 0.8 2.2 1.4 0.6 1.0 1.3 2.5 1.9 10 -7 =20
Euro Area! .. 15 1.7 1.6 1.6 2.2 2.2 2.4 2.4 07 -01 -041
Germany 1.4 1.2 04 -07 0.4 1.0 1.6 2.3 2.9 2.3 11 0.6
France 1.3 1.5 2.0 2.2 1.2 1.3 15 1.6 2.8 1.4 0.5 0.5
Italy 0.5 0.8 1.9 2.2 1.9 0.5 0.9 0.5 1.0 06 01 -03
Spain 3.1 3.2 4.8 6.3 55 4.6 55 5.8 32 07 11 -16
Japan 2.9 1.5 2.3 1.9 1.6 0.4 15 0.5 3.0 2.3 1.2 0.6
United Kingdom 1.6 1.3 3.4 3.0 2.0 14 1.3 1.6 1.0 08 -05 -3
Canada 11 2.7 3.1 2.0 1.4 3.0 2.7 3.9 35 3.4 2.9 1.1
Other Advanced Economies? 2.9 2.6 24 1.9 2.0 3.2 3.1 2.9 3.2 2.9 2.3 2.0
Memorandum
Major Advanced Economies 1.7 1.1 2.1 1.5 1.0 1.0 1.4 2.0 2.2 13 -04 -09
Newly Industrialized Asian Economies 3.8 3.2 2.2 2.4 2.4 3.9 4.0 3.3 4.2 3.7 2.9 2.8
Gross Fixed Capital Formation
Advanced Economies 3.4 1.4 21 4.5 43 3.9 22 =25 -121 2.5 4.2 6.2
United States 5.6 1.2 3.1 6.2 5.3 25 -12 -45 -1438 3.2 53 9.7
Euro Area' . 0.8 1.3 2.3 3.2 5.4 47 -08 -114 07 1.9 3.0
Germany 0.2 18 03 -03 0.9 8.0 47 25 -1041 6.0 42 3.7
France 2.1 1.6 2.2 3.3 44 45 6.0 05 71  -16 15 2.6
Italy 1.9 -03 -2 2.3 0.8 2.9 1.7 38 -11.9 2.5 2.6 2.6
Spain 4.4 0.0 59 51 7.0 7.2 45 48 -160 -76 27 4.0
Japan -1.2 -03 -05 1.4 3.1 05 -12 36 -11.7 -02 6.3 43
United Kingdom 4.5 14 1.1 5.1 2.4 6.4 78 50 -154 3.0 3.9 6.4
Canada 4.2 3.7 6.2 7.8 9.3 71 3.5 14 -117 8.3 3.2 3.3
Other Advanced Economies? 43 3.7 2.8 6.2 4.7 58 6.7 -03 59 7.2 55 55
Memorandum
Major Advanced Economies 3.3 1.1 1.8 4.4 42 3.4 1.0 3.0 -13.0 2.8 47 6.8
Newly Industrialized Asian Economies 41 3.3 1.9 6.2 2.2 3.9 46 30 -39 114 5.8 5.2
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Table A3. Advanced Economies: Components of Real GDP (concluded)

Averages Projections
1993-2002 2003-12 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Final Domestic Demand

Advanced Economies 2.8 1.6 2.0 2.9 2.8 2.7 2.3 0.0 -2.7 1.8 2.1 2.3
United States 3.8 1.7 2.8 3.6 3.3 2.5 15 -06 -31 1.8 2.5 2.6
Euro Area' 1.1 1.3 1.8 2.1 2.8 2.4 06 -2.6 0.5 1.0 1.3
Germany 1.2 0.9 01 -01 0.4 2.6 1.1 14 -138 1.9 1.9 1.6
France 1.9 1.7 2.1 2.5 2.6 2.7 3.0 07 -05 1.0 1.2 1.5
[taly 1.3 0.5 0.7 14 1.2 14 12 -12 34 0.9 14 1.3
Spain 3.2 1.6 4.0 4.8 5.2 49 42 07 -60 -12 -041 14
Japan 0.8 0.6 05 1.6 1.9 1.1 1.0 11 34 1.5 14 2.0
United Kingdom 33 1.2 2.8 34 2.2 2.5 29 -03 43 1.0 0.8 1.6
Canada 2.8 3.1 3.7 3.9 4.4 4.6 4.0 28 -138 4.4 341 2.4
Other Advanced Economies? 39 3.1 2.1 39 3.4 4.0 49 12 07 4.2 3.9 3.8
Memorandum
Major Advanced Economies 2.7 1.4 2.0 2.7 2.6 2.3 1.7 03 29 1.7 2.0 2.2
Newly Industrialized Asian
Economies 4.8 3.2 1.2 3.7 3.2 3.9 4.7 0.4 0.0 5.7 4.6 43
Stock Building?®
Advanced Economies 0.0 0.0 0.1 03 -0.1 0.1 00 -02 -1.0 1.0 0.0 0.1
United States 0.0 0.0 0.1 04 -041 01 -02 -05 -07 14 0.1 0.1
Euro Area' . 0.0 0.1 02 -02 0.1 02 -02 -08 04 -02 0.0
Germany -0.2 0.0 0.5 00 -04 -02 -01 -02 0.1 05 -08 0.0
France 0.1 -01  -03 0.6 0.2 0.0 04 -03 -19 0.1 0.3 0.2
[taly 0.0 0.1 01 -01 -03 0.5 01 -02 06 0.9 0.0 0.0
Spain -0.1 00 -01 0.0 -041 03 -01 0.1 0.0 0.1 0.0 0.0
Japan 0.0 0.0 0.2 03 -041 0.2 03 -02 -5 0.6 0.3 0.0
United Kingdom 0.1 0.0 0.2 0.1 0.0 0.0 01 -05 -2 1.4 0.3 0.0
Canada 0.1 0.0 0.7 0.1 05 -02 -01 -02 -09 08 -03 0.1
Other Advanced Economies? 0.0 00 -01 06 -01 00 -02 03 20 1.3 0.3 0.1
Memorandum
Major Advanced Economies 0.0 0.0 0.1 03 041 0.1 00 -04 038 1.0 0.0 0.1
Newly Industrialized Asian
Economies 0.1 00 -02 08 -0.2 02 -03 1.0 -3.0 1.9 0.2 0.0
Foreign Balance?
Advanced Economies -0.1 02 -03 -01 -01 0.2 0.4 0.5 0.4 0.2 0.4 0.3
United States -0.5 01 -05 -07 -03 -01 0.6 1.2 1.3 04 0.3 0.0
Euro Area' . 01 -0.6 03 -02 0.2 0.3 01 -07 0.8 0.8 0.4
Germany 0.5 04 -08 1.3 0.7 1.1 16 -01 32 1.2 1.3 0.6
France 0.1 -04 -07 -08 -08 -03 -10 -03 -02 0.4 0.1 0.0
[taly 0.3 -02 -08 02 -03 0.0 0.2 01 -13 -05 -02 0.4
Spain -0.1 00 -08 -7 -17 -14 -08 1.5 2.7 1.0 0.9 0.2
Japan 0.1 0.4 0.7 0.8 0.3 0.8 1.1 02 -5 1.8 03 0.2
United Kingdom -0.3 01  -01 07 0.0 02 -05 0.7 09 -1.0 0.6 0.7
Canada 0.6 -12 23 -08 -16 -14 15 -9 02 22 -02 0.0
Other Advanced Economies? 0.3 0.7 0.6 0.4 1.0 0.9 0.8 0.2 1.7 0.5 0.3 0.2
Memorandum
Major Advanced Economies 0.2 01 -04 -02 02 0.1 0.4 0.5 0.1 0.0 0.2 0.2
Newly Industrialized Asian
Economies 0.4 1.5 2.0 1.3 2.1 1.9 2.2 0.5 2.0 1.5 0.8 0.7

"Excludes Estonia.
2In this table, Other Advanced Economies means advanced economies excluding the G7 and Euro Area countries but including Estonia.
3Changes expressed as percent of GDP of the preceding period.
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Table A4. Emerging and Developing Economies: Real GDP?
(Annual percent change)

Average Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Central and Eastern Europe? 3.3 4.8 7.3 5.9 6.4 5.5 32 -3.6 4.2 3.7 4.0 3.9
Albania 6.7 5.8 5.7 5.8 5.4 5.9 7.7 3.3 3.5 3.4 3.6 45
Bosnia and Herzegovina o 385) 6.3 4.0 6.1 6.1 57 =31 0.8 2.2 4.0 5.0
Bulgaria -1.2 5.5 6.7 6.4 6.5 6.4 62 -55 0.2 3.0 3.5 4.0
Croatia 2.9 5.0 4.2 4.2 47 55 24 58 14 1.3 1.8 3.0
Hungary 3.1 4.0 45 35 3.3 0.8 08 -6.7 1.2 2.8 2.8 3.2
Kosovo S 5.4 2.6 3.8 3.4 6.3 6.9 2.9 4.0 55 52 45
Latvia 2.9 7.2 87 106 122 100 42 -180 -03 3.3 4.0 4.0
Lithuania ... 102 7.4 7.8 7.8 9.8 29 147 1.3 4.6 3.8 3.6
Former Yugoslav Republic of
Macedonia 0.0 2.8 4.6 4.4 5.0 6.1 50 -09 0.7 3.0 3.7 4.0
Montenegro S 2.5 4.4 42 86 107 69 57 1.1 2.0 3.5 3.8
Poland 4.6 3.9 53 3.6 6.2 6.8 5.1 1.7 3.8 3.8 3.6 3.9
Romania 1.7 5.2 8.5 42 7.9 6.3 73 71 -3 1.5 4.4 4.0
Serbia S 2.4 8.3 5.6 5.2 6.9 55 =341 1.8 3.0 5.0 5.0
Turkey 3.0 5.3 9.4 8.4 6.9 4.7 07 47 8.2 4.6 45 4.0
Commonwealth of Independent
States?:3 -1.2 1.7 8.1 6.7 8.9 9.0 53 -6.4 4.6 5.0 4.7 4.3
Russia -0.9 7.3 7.2 6.4 8.2 8.5 52 7.8 4.0 4.8 45 4.0
Excluding Russia 2.0 9.1 10.8 76 106 10.0 55 31 6.0 55 5.1 51
Armenia 44 140 105 139 132 137 6.9 -14.2 2.6 4.6 43 4.0
Azerbaijan -14 105 102 264 345 250 108 9.3 5.0 2.8 2.5 2.8
Belarus 0.8 70 114 94 10.0 86 10.2 0.2 7.6 6.8 4.8 4.5
Georgia oo 1A 59 9.6 94 123 24 38 6.4 55 4.8 47
Kazakhstan 0.3 9.3 9.6 97 107 8.9 3.2 1.2 7.0 59 5.6 6.4
Kyrgyz Republic -0.9 7.0 70 -02 3.1 8.5 7.6 29 -14 5.0 6.0 5.0
Moldova -3.8 6.6 7.4 7.5 48 3.0 78 -6.0 6.9 45 48 45
Mongolia 2.7 70 106 73 188 102 89 -13 6.1 9.8 7.1 15.6
Tajikistan -1.7 102 106 6.7 7.0 7.8 7.9 3.9 6.5 5.8 5.0 5.0
Turkmenistan 16 171 147 130 110 111 14.7 6.1 9.2 9.0 6.4 6.9
Ukraine -5.0 96 121 2.7 7.4 7.9 1.9 -1438 4.2 45 49 4.0
Uzbekistan 1.9 4.2 7.4 7.0 7.5 9.5 9.0 8.1 8.5 7.0 7.0 6.0
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Table A4. Emerging and Developing Economies: Real GDP (continued)

Average Projections

1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Developing Asia 71 8.1 8.6 95 104 114 1.7 7.2 9.5 8.4 8.4 8.6
Islamic Republic of Afghanistan o 8.4 1.1 11.2 56 137 36 209 8.2 8.0 7.5 9.6
Bangladesh 5.0 5.8 6.1 6.3 6.5 6.3 6.0 5.8 6.0 6.3 6.6 7.0
Bhutan 6.2 4.0 8.0 7.0 6.4 201 3.0 8.7 6.7 6.5 6.0 174
Brunei Darussalam 2.1 2.9 0.5 0.4 4.4 02 -19 -138 41 341 2.6 3.4
Cambodia 7.0 85 103 133 108 102 6.7 20 6.0 6.5 6.5 6.7
China 98 10.0 1041 113 127 142 9.6 92 103 9.6 9.5 9.5
Fiji 2.8 1.0 55 0.6 19 05 -01 3.0 0.1 1.3 1.2 2.6
India 5.8 6.9 8.1 9.2 9.7 9.9 6.2 68 104 8.2 7.8 8.1
Indonesia 3.4 4.8 5.0 5.7 55 6.3 6.0 4.6 6.1 6.2 6.5 7.0
Kiribati 4.4 2.3 2.2 3.9 1.9 04 11 07 1.8 3.0 35 2.0
Lao People’s Democratic Republic 6.1 6.2 7.0 6.8 8.6 7.8 7.8 7.6 7.7 7.5 7.3 73
Malaysia 5.8 5.8 6.8 53 5.8 6.5 47 7 7.2 55 5.2 5.0
Maldives 71 140 124 741 214 126 128 438 8.0 6.0 5.0 3.5
Myanmar 86 138 136 136 131 12.0 3.6 5.1 53 55 55 5.7
Nepal 4.5 3.9 4.7 3.5 3.4 3.4 6.1 4.9 4.6 4.5 3.8 5.0
Pakistan 3.1 49 7.4 7.7 6.1 5.6 1.6 3.4 4.8 2.8 4.0 6.0
Papua New Guinea 2.5 44 0.6 3.9 2.3 7.2 6.6 55 7.0 8.0 5.0 5.0
Philippines 3.7 49 6.4 5.0 53 71 3.7 11 7.3 5.0 5.0 5.0
Samoa 42 3.8 42 7.0 2.2 2.1 51 51 0.0 2.8 2.1 3.0
Solomon Islands —0.4 6.5 4.9 5.4 69 107 73 -13 5.6 5.8 5.9 5.8
Sri Lanka 4.5 5.9 5.4 6.2 7.7 6.8 6.0 3.8 9.1 6.9 6.5 6.5
Thailand 3.6 71 6.3 4.6 51 5.0 25 23 7.8 4.0 4.5 5.0
Timor-Leste .. 0.1 42 62 538 9.1 11.0 129 6.0 7.3 8.6 7.9
Tonga 1.9 1.8 00 -04 04 0.9 1.3 03 0.3 1.4 1.7 1.8
Tuvalu ... =33 -5 -39 3.3 4.8 70 -7 0.2 0.0 0.6 1.8
Vanuatu 1.7 3.7 45 5.2 7.4 6.5 6.2 35 2.2 3.8 4.2 4.0
Vietnam 7.5 7.3 7.8 8.4 8.2 8.5 6.3 5.3 6.8 6.3 6.8 7.5
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Table A4. Emerging and Developing Economies: Real GDP (continued)

Average Projections

1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Latin America and the Caribbean 2.7 21 6.0 4.7 5.6 5.7 43 -1.7 6.1 4.7 4.2 3.9
Antigua and Barbuda 3.4 43 5.4 50 129 6.5 1.8 -89 41 31 2.5 4.6
Argentina* 0.6 9.0 8.9 9.2 8.5 8.6 6.8 0.8 9.2 6.0 4.6 4.0
The Bahamas 3.6 0.7 1.6 5.0 85 19 1.7 43 0.5 1.3 2.3 2.3
Barbados 1.8 2.0 4.8 3.9 3.6 38 -02 47 05 2.0 2.5 35
Belize 4.7 9.3 4.6 3.0 4.7 1.2 3.8 0.0 2.0 2.3 2.5 2.5
Bolivia 819 2.7 4.2 44 4.8 4.6 6.1 3.4 4.2 45 45 45
Brazil 29 11 57 3.2 4.0 6.1 52 0.6 7.5 45 41 4.2
Chile 5.0 4.0 6.0 5.5 4.6 4.6 37 -7 5.8 59 49 43
Colombia 2.5 3.9 5.3 4.7 6.7 6.9 3.5 15 4.3 4.6 45 4.5
Costa Rica 45 6.4 43 5.9 8.8 7.9 27 -13 4.2 43 4.4 4.5
Dominica 0.7 0.1 3.0 3.3 4.8 2.5 32 -03 1.0 1.6 2.5 3.0
Dominican Republic 57 -03 1.3 93 107 8.5 5.3 35 7.8 55 5.5 6.0
Ecuador 2.2 3.3 8.8 57 4.8 2.0 7.2 0.4 3.2 3.2 2.8 2.3
El Salvador 3.9 2.3 1.9 3.3 4.2 43 24 35 0.7 2.5 3.0 4.0
Grenada 3.9 71 57 110 -23 49 22 76 -14 1.0 2.8 4.0
Guatemala 315) 2.5 3.2 3.3 5.4 6.3 3.3 0.5 2.6 3.0 3.2 35
Guyana 39 07 16 -1.9 5.1 7.0 2.0 3.3 3.6 4.7 5.9 31
Haiti 0.3 04 35 1.8 2.2 3.3 0.8 29 51 8.6 8.8 5.7
Honduras 3.0 4.5 6.2 6.1 6.6 6.2 41 2.1 2.8 3.5 4.0 4.0
Jamaica 0.6 3.5 1.4 1.1 3.0 14 09 -30 -1.1 1.6 2.4 3.8
Mexico 2.7 14 4.0 3.2 52 3.2 15 -6.1 55 4.6 4.0 3.2
Nicaragua 3.9 2.5 5.3 43 4.2 3.1 28 -15 45 3.5 3.7 4.0
Panama 4.0 42 7.5 7.2 85 1241 10.1 3.2 7.5 7.4 7.2 5.0
Paraguay 14 3.8 4.1 2.9 4.3 6.8 58 -3.8 153 5.6 45 4.0
Peru 4.3 4.0 5.0 6.8 7.7 8.9 9.8 0.9 8.8 7.5 5.8 5.7
St. Kitts and Nevis 40 -1.2 7.3 5.2 2.6 4.2 46 -96 -15 15 1.5 2.0
St. Lucia 1.1 3.5 3.6 5.0 44 1.5 0.7 -36 0.8 42 39 3.1
St. Vincent and the Grenadines 2.5 2.8 6.8 2.6 7.6 80 -06 -11 -2.3 2.5 2.5 4.0
Suriname 11 6.3 8.5 4.5 3.8 51 47 3.1 4.4 5.0 5.0 5.4
Trinidad and Tobago 56 144 7.9 6.2 132 4.8 24 35 0.0 2.2 2.4 2.6
Uruguay 0.7 2.3 4.6 6.8 4.3 7.3 8.6 2.6 8.5 5.0 42 4.0
Venezuela 00 -78 183 103 9.9 8.2 48 -33 -19 1.8 1.6 1.8
Middle East and North Africa 3.3 7.3 6.0 5.4 5.8 6.2 5.1 1.8 3.8 41 4.2 5.1
Algeria 2.3 6.9 5.2 5.1 2.0 3.0 2.4 2.4 3.3 3.6 3.2 35
Bahrain 4.8 7.2 5.6 7.9 6.7 8.4 6.3 3.1 4.1 31 5.1 5.4
Djibouti 0.8 3.2 3.0 3.2 4.8 51 5.8 5.0 45 4.8 5.7 5.8
Egypt 4.8 3.2 4.1 45 6.8 71 7.2 4.7 5.1 1.0 4.0 6.5
Islamic Republic of Iran 3.2 7.2 5.1 4.7 5.8 7.8 1.0 0.1 1.0 0.0 3.0 43
Iraq o o ... =07 6.2 1.5 9.5 4.2 0.8 96 126 9.8
Jordan 4.3 42 8.6 8.1 7.9 8.5 7.6 2.3 3.1 3.3 3.9 55
Kuwait 48 174 112 104 53 45 50 52 2.0 53 51 5.4
Lebanon 4.0 3.2 7.5 1.0 0.6 7.5 9.3 8.5 7.5 2.5 5.0 4.0
Libyad -16 130 44 103 6.7 7.5 23 23 4.2 o o o
Mauritania 29 56 52 54 114 1.0 35 12 47 52 5.8 55
Morocco 3.2 6.3 4.8 3.0 7.8 2.7 5.6 49 3.2 3.9 4.6 5.0
Oman 3.8 0.3 3.4 4.0 515 6.7 129 1.1 4.2 4.4 4.1 4.4
Qatar 74 63 177 76 186 268 254 86 163 20.0 74 43
Saudi Arabia 14 7.7 5.3 5.6 3.2 2.0 4.2 0.6 3.7 7.5 3.0 49
Sudan 55 71 5.1 6.3 113 102 6.8 6.0 5.1 4.7 5.6 5.9
Syrian Arab Republic 34 20 6.9 6.2 5.0 57 4.5 6.0 3.2 3.0 5.1 55
Tunisia 4.2 55 6.0 4.0 5.7 6.3 4.5 3.1 3.7 1.3 5.6 6.5
United Arab Emirates 45 164 1041 8.6 8.8 6.5 53 3.2 3.2 3.3 3.8 4.2
Republic of Yemen 5.0 3.7 4.0 5.6 3.2 88 3.6 3.9 8.0 3.4 4.0 47
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Table A4. Emerging and Developing Economies: Real GDP (concluded)

Average Projections

1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Sub-Saharan Africa 3.7 4.9 71 6.2 6.4 7.2 5.6 2.8 5.0 5.5 5.9 5.4
Angola 3.5 33 112 206 195 239 138 2.4 1.6 78 105 5.8
Benin 49 4.0 3.0 2.9 3.8 4.6 5.0 2.7 2.5 34 43 5.0
Botswana 6.3 6.3 6.0 1.6 5.1 48 31 37 8.6 6.0 6.6 3.4
Burkina Faso 5.5 7.8 4.5 8.7 5.5 3.6 5.2 3.2 5.8 5.5 5.6 6.5
Burundi -17 12 4.8 0.9 5.1 3.6 45 3.5 3.9 45 4.8 5.0
Cameroon® 2.9 4.0 3.7 2.3 3.2 34 2.6 2.0 3.0 3.5 45 45
Cape Verde 7.5 47 4.3 65 101 8.6 6.2 3.6 5.4 5.5 6.8 55
Central African Republic 15 -7.1 1.0 2.4 3.8 3.7 2.0 1.7 3.3 41 5.0 5.7
Chad 35 147 336 7.9 0.2 02 -04 0.3 5.1 41 6.0 2.7
Comoros 1.6 25 -02 4.2 1.2 0.5 1.0 1.8 2.1 2.4 3.5 4.0
Democratic Republic of Congo -3.6 5.8 6.6 7.8 5.6 6.3 6.2 2.8 7.2 6.5 6.0 6.1
Republic of Congo 1.8 0.8 35 7.8 62 -16 5.6 7.5 9.1 7.8 47 5.5
Cote d’Ivoire 32 17 1.6 1.9 0.7 1.6 2.3 3.8 26 -75 6.0 6.0
Equatorial Guinea 36.7 14.0 38.0 9.7 13 214 107 57 -08 7.2 40 -34
Eritrea 51 =27 1.5 26 -1.0 14 -938 3.9 2.2 7.9 6.1 1.9
Ethiopia 56 -21 117 126 115 118 112 100 8.0 8.5 8.0 8.0
Gabon 1.6 2.5 1.4 3.0 1.2 5.6 23 14 5.7 5.6 3.3 34
The Gambia 3.8 6.9 7.0 0.3 3.4 6.0 6.3 6.7 5.7 5.5 5.5 5.5
Ghana 4.6 5.2 54 6.2 4.6 6.5 8.4 4.7 57 137 7.3 44
Guinea 4.4 1.2 2.3 3.0 2.5 1.8 49 -03 1.9 4.0 45 5.1
Guinea-Bissau 0.4 04 2.8 4.3 2.1 3.2 3.2 3.0 3.5 4.3 45 4.7
Kenya 2.2 2.8 4.6 6.0 6.3 7.0 1.6 2.6 5.0 5.7 6.5 6.6
Lesotho 3.5 47 2.3 2.4 4.7 45 47 3.0 2.4 3.1 44 5.0
Liberia ... =313 2.6 5.3 7.8 9.4 7.1 4.6 5.1 5.9 9.8 5.0
Madagascar 1.5 9.8 53 4.6 5.0 6.2 7.1 3.7 20 0.6 4.7 5.1
Malawi 3.0 5.5 5.5 2.6 7.7 5.8 8.6 7.6 6.6 6.1 5.7 5.0
Mali 45 7.6 2.3 6.1 5.3 4.3 5.0 4.5 45 6.0 54 5.0
Mauritius 4.8 4.3 5.5 1.5 4.5 5.9 5.5 3.0 4.0 41 4.2 4.5
Mozambique 8.5 6.5 7.9 8.4 8.7 7.3 6.8 6.3 7.0 75 7.8 7.3
Namibia 3.0 43 123 2.5 71 5.4 43 -08 4.4 48 45 4.4
Niger 2.8 71 -08 8.4 5.8 3.3 93 -09 7.5 55 154 9.7
Nigeria 47 103 106 5.4 6.2 7.0 6.0 7.0 8.4 6.9 6.6 6.0
Rwanda 2.2 2.2 74 9.4 9.2 55 112 41 6.5 6.5 7.0 6.5
Sao Tomé and Principe 2.7 54 6.6 5.7 6.7 6.0 58 4.0 45 5.0 6.0 5.6
Senegal 3.2 6.7 5.9 5.6 2.4 5.0 3.2 2.2 4.2 45 4.8 5.4
Seychelles 34 59 29 6.7 6.4 96 -1.3 0.7 6.2 4.0 47 4.6
Sierra Leone -19 9.5 7.4 7.2 7.3 6.4 55 3.2 5.0 5.1 6.0 5.5
South Africa 2.8 2.9 4.6 5.3 5.6 5.6 36 1.7 2.8 3.5 3.8 45
Swaziland 2.7 3.9 2.5 2.2 2.9 2.8 3.1 1.2 2.0 0.5 1.5 2.5
Tanzania 4.0 6.9 7.8 7.4 7.0 6.9 7.3 6.7 6.5 6.4 6.6 6.9
Togo 1.0 5.0 2.1 1.2 41 2.3 2.4 3.2 3.4 3.6 4.0 4.2
Uganda 7.2 6.5 6.8 6.3 108 8.4 8.7 7.2 5.2 6.0 6.5 7.0
Zambia 0.5 5.1 5.4 5.3 6.2 6.2 5.7 6.4 7.6 6.8 74 7.3
Zimbabwe’ ... —-172 -69 -22 -35 37 177 6.0 9.0 7.3 5.7 47

TFor many countries, figures for recent years are IMF staff estimates. Data for some countries are for fiscal years.

2Data for some countries refer to real net material product (NMP) or are estimates based on NMP. For many countries, figures for recent years are IMF staff estimates. The figures should
be interpreted only as indicative of broad orders of magnitude because reliable, comparable data are not generally available. In particular, the growth of output of new private enterprises of
the informal economy is not fully reflected in the recent figures.

3Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.

“Private analysts are of the view that real GDP growth was significantly lower than the official estimates in 2008 and 2009, although the discrepancy between private and official
estimates of real GDP growth narrowed in 2010.

SLibya's projections are excluded due to the uncertain political situation.

6The percent changes in 2002 are calculated over a period of 18 months, reflecting a change in the fiscal year cycle (from July-June to January—December).

"The Zimbabwe dollar ceased circulating in early 2009. Data are based on staff estimates of price and exchange rate developments in U.S. dollars. IMF staff estimates of U.S. dollar
values may differ from authorities” estimates. Real GDP is in constant 2009 prices.
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Table A5. Summary of Inflation

STATISTICAL APPENDIX

(Percent)
Average Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
GDP Deflators
Advanced Economies 1.8 1.8 2.1 2.1 2.2 2.3 2.0 0.8 0.9 1.4 1.4 1.7
United States 1.9 2.2 2.8 8.8 3.3 2.9 2.2 0.9 1.0 1.1 1.4 1.8
Euro Area' 1.9 2.2 1.9 2.0 1.9 2.4 2.0 1.0 0.8 1.2 1.5 1.7
Japan -06 -16 -11 12 09 07 10 -04 -21 -14 -01 0.6
Other Advanced Economies? 2.4 2.1 2.4 1.9 2.2 2.7 2.9 0.8 2.3 34 2.0 2.0
Consumer Prices
Advanced Economies 2.2 1.8 2.0 2.3 2.4 2.2 3.4 0.1 1.6 2.2 1.7 1.9
United States 2.5 2.3 2.7 3.4 3.2 2.9 38 -03 1.6 2.2 1.6 2.0
Euro Area'? 2.1 2.1 2.2 2.2 2.2 2.1 3.3 0.3 1.6 2.3 1.7 1.9
Japan 02 03 00 -03 0.3 0.0 14 14 07 0.2 0.2 1.0
Other Advanced Economies? 2.4 1.8 1.8 2.1 2.1 2.1 3.8 1.5 25 3.3 2.4 2.2
Emerging and Developing
Economies 28.6 6.7 5.9 5.9 5.6 6.5 9.2 5.2 6.2 6.9 5.3 3.8
Regional Groups
Central and Eastern Europe 449 109 6.6 5.9 59 6.0 8.0 4.7 53 5.1 42 35
Commonwealth of
Independent States* 1082 123 104 121 9.5 97 156 112 7.2 9.6 8.1 6.0
Developing Asia 6.8 2.7 4.1 3.8 41 5.4 7.4 3.1 6.0 6.0 42 2.8
Latin America and the
Caribbean 393 104 6.6 6.3 53 5.4 7.9 6.0 6.0 6.7 6.0 5.1
Middle East and North Africa 8.9 5.5 6.5 6.4 75 100 134 6.5 69 10.0 7.3 4.8
Sub-Saharan Africa 229 108 7.6 8.9 6.9 69 117 105 7.5 7.8 7.3 5.7
Memorandum
European Union 49 2.2 2.3 2.3 2.3 2.4 3.7 0.9 2.0 2.7 1.9 2.0
Analytical Groups
By Source of Export
Earnings
Fuel 484 113 9.7 10.0 9.0 1041 14.9 9.3 82 109 8.6 6.2
Nonfuel 23.6 5.6 5.0 4.9 47 5.6 7.9 4.3 5.8 6.0 46 3.3
Of Which, Primary
Products 27.0 5.0 3.8 52 52 51 9.1 52 4.0 5.3 5.2 3.9
By External Financing
Source
Net Debtor Economies 30.6 7.4 55 5.9 5.8 6.0 9.0 7.2 7.4 6.7 5.9 4.3
Of Which, Official Financing 211 8.5 6.3 7.6 7.5 78 129 9.3 6.5 7.7 6.7 5.2
Net Debtor Economies
by Debt-Servicing
Experience
Economies with Arrears
and/or Rescheduling
during 2005-09 241 12.0 7.9 8.1 8.7 82 114 6.5 8.0 8.6 8.1 6.8
Memorandum
Median Inflation Rate
Advanced Economies 2.4 2.1 2.1 2.2 2.3 2.1 3.9 0.7 2.0 2.5 2.1 2.0
Emerging and Developing
Economies 8.2 43 44 6.0 6.0 6.3 103 3.7 4.5 6.0 5.4 4.0

TExcludes Estonia.

2In this table, Other Advanced Economies means advanced economies excluding the United States, Euro Area countries, and Japan but including Estonia.

3Based on Eurostat's harmonized index of consumer prices.

4Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.
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WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Table A6. Advanced Economies: Consumer Prices

(Annual percent change)

End of Period’

Average Projections Projections
19932002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 2010 2011 2012
Consumer Prices
Advanced Economies 22 1.8 2.0 2.3 2.4 2.2 3.4 0.1 1.6 2.2 1.7 1.9 1.9 21 1.6
United States 25 23 2.7 3.4 3.2 2.9 38 -03 1.6 2.2 1.6 2.0 1.4 2.1 1.4
Euro Area23 2.1 2.1 2.2 2.2 2.2 2.1 3.3 0.3 1.6 2.3 1.7 1.9 2.2 2.1 1.7
Germany 1.7 1.0 1.8 1.9 1.8 2.3 2.8 0.2 1.2 2.2 15 2.0 1.9 2.2 15
France 16 22 2.3 1.9 1.9 1.6 3.2 0.1 1.7 2.1 1.7 1.9 1.7 2.1 1.7
I[taly 3.1 2.8 2.3 2.2 2.2 2.0 3.5 0.8 1.6 2.0 2.1 2.0 1.9 2.0 2.1
Spain 33 31 3.1 3.4 3.6 2.8 41 0.2 2.0 2.6 1.5 1.8 2.9 2.1 1.4
Netherlands 26 22 1.4 15 1.7 1.6 2.2 1.0 0.9 2.3 2.2 1.8 1.8 2.2 2.1
Belgium 18 15 1.9 2.5 2.3 1.8 45 0.0 2.3 2.9 2.3 2.0 3.3 2.9 2.3
Austria 1.8 13 2.0 2.1 1.7 2.2 3.2 0.4 1.7 2.5 2.0 1.9 2.2 2.2 1.8
Greece 6.4 34 3.0 3.5 3.3 3.0 42 1.4 4.7 2.5 0.5 1.2 14 0.5
Portugal 35 33 2.5 241 3.0 2.4 27 0.9 1.4 2.4 1.4 1.8 2.4 14 2.1
Finland 1.7 13 0.1 0.8 1.3 1.6 3.9 1.6 1.7 3.0 2.1 2.0 2.8 2.2 2.2
Ireland 28 4.0 2.3 2.2 2.7 2.9 31 17 -6 0.5 0.5 1.7 02 0.7 1.0
Slovak Republic ... 84 7.5 2.8 4.3 1.9 3.9 0.9 0.7 3.4 2.7 2.8 1.3 3.4 2.9
Slovenia 121 5.6 3.6 2.5 2.5 3.6 5.7 0.9 1.8 2.2 341 2.4 1.9 3.0 2.7
Luxembourg 20 20 2.2 2.5 2.7 2.3 3.4 0.4 2.3 35 1.7 21 2.8 3.6 1.7
Estonia o 1.3 3.0 41 4.4 6.6 104 -0.1 2.9 47 2.1 2.5 5.4 35 2.0
Cyprus 3.1 4.0 1.9 2.0 2.2 2.2 4.4 0.2 2.6 3.9 2.8 2.2 1.9 4.1 2.6
Malta 3.2 1.9 2.7 2.5 2.6 0.7 47 1.8 2.0 3.0 2.6 2.5 4.0 2.0 2.6
Japan 02 -03 00 -03 0.3 0.0 14 14 07 0.2 0.2 1.0 0.0 0.1 0.3
United Kingdom? 18 14 1.3 2.0 2.3 2.3 3.6 241 3.3 4.2 2.0 2.0 3.4 3.9 1.9
Canada 18 27 1.8 2.2 2.0 2.1 2.4 0.3 1.8 2.2 1.9 2.0 2.2 2.0 2.0
Korea 42 35 3.6 2.8 2.2 2.5 47 2.8 3.0 4.5 3.0 3.0 385) 4.1 3.0
Australia 25 28 2.3 2.7 385) 2.3 4.4 1.8 2.8 3.0 3.0 2.6 2.7 3.4 2.9
Taiwan Province of China 1.7 03 1.6 2.3 0.6 1.8 35 09 1.0 2.0 2.0 2.0 7.4 2.3 2.0
Sweden 1.7 23 1.0 0.8 1.5 1.7 3.3 2.0 1.9 2.0 2.0 2.0 1.7 2.0
Switzerland 1.1 0.6 0.8 1.2 1.1 0.7 24 05 0.7 0.9 1.0 1.0 0.7 0.9 1.0
Hong Kong SAR 28 -26 04 0.9 2.0 2.0 4.3 0.5 2.4 5.8 4.4 2.5 4.0 44
Singapore 12 05 1.7 0.5 1.0 2.1 6.6 0.6 2.8 3.3 3.0 2.0 4.0 2.8 341
Czech Republic ... 041 2.8 1.8 2.5 2.9 6.3 1.0 1.5 2.0 2.0 2.0 2.3 2.2 2.0
Norway 22 25 0.5 15 2.3 0.7 3.8 2.2 2.4 1.8 2.2 2.5 2.8 2.0 2.4
Israel 7.1 07 04 1.3 2.1 0.5 4.6 3.3 2.7 3.0 2.5 1.7 2.6 2.7 2.4
Denmark 2.1 2.1 1.2 1.8 1.9 1.7 3.4 1.3 2.3 2.0 2.0 2.0 2.9 2.1 2.0
New Zealand 19 17 2.3 3.0 3.4 2.4 4.0 21 2.3 4.1 2.7 21 4.0 0.7 4.7
Iceland 33 21 3.2 4.0 6.8 50 124 120 5.4 2.6 2.6 2.5 2.4 3.0 2.5
Memorandum
Major Advanced Economies 1.9 1.7 2.0 2.3 2.4 2.2 32 041 1.4 2.0 1.5 1.8 1.5 1.9 1.4
Newly Industrialized Asian Economies 3.1 1.5 2.4 2.2 1.6 2.2 45 1.3 2.3 3.8 9 2.6 3.5 2.9

"December—December changes. Several countries report Q4—-Q4 changes.

2Based on Eurostat's harmonized index of consumer prices.
3Excludes Estonia.
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Table A7. Emerging and Developing Economies: Consumer Prices!

(Annual percent change)

STATISTICAL APPENDIX

End of Period?

Average Projections Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 2010 2011 2012

Central and Eastern

Europe® 449 10.9 6.6 5.9 5.9 6.0 8.0 4.7 5.3 5.1 4.2 3.5 5.1 5.2 3.8
Albania 17.0 2.3 2.9 24 2.4 2.9 3.4 2.2 3.6 45 3.5 3.0 34 4.0 2.9
Bosnia and Herzegovina o 0.5 0.3 3.6 6.1 1.5 74 04 2.1 5.0 2.5 2.7 3.1 5.0 2.5
Bulgaria 7.2 2.3 6.1 6.0 7.4 76 120 2.5 3.0 4.8 3.7 3.0 44 53 2.4
Croatia 459 1.8 2.0 3.3 3.2 2.9 6.1 24 1.0 3.5 2.4 3.0 1.9 3.5 2.4
Hungary 15.8 44 6.8 3.6 3.9 7.9 6.1 42 49 4.1 35 3.0 42 3.9 3.2
Kosovo . 03 -1 -1.4 0.6 44 94 24 3.5 8.2 2.1 1.4 6.6 5.6 2.0
Latvia 17.8 2.9 6.2 6.9 6.6 101 15.3 33 -2 3.0 1.7 1.9 2.4 1.9 2.3
Lithuania -1.1 1.2 2.7 3.7 57 11.0 4.4 1.2 31 2.9 2.5 3.6 35 2.5
Former Yugoslav Republic

of Macedonia 301 12 04 0.5 3.2 2.3 84 -08 1.5 5.2 2.0 1.9 3.0 7.5 2.0
Montenegro . 7.5 3.1 3.4 3.0 42 8.5 3.4 0.5 3.1 2.0 2.0 0.7 3.0 1.8
Poland 16.2 0.8 385) 21 1.0 2.5 4.2 3.5 2.6 41 2.9 2.5 3.1 3.8 2.7
Romania 714 154 119 9.0 6.6 4.8 7.8 5.6 6.1 6.1 3.4 3.0 8.0 4.0 3.0
Serbia .. 29 106 173 127 6.5 124 8.1 6.2 9.9 4.1 40 103 6.0 4.0
Turkey 720 253 8.6 8.2 9.6 88 104 6.3 8.6 5.7 6.0 47 6.4 7.0 5.4
Commonwealth of

Independent States3.4 108.2 123 104 121 9.5 9.7 156 11.2 7.2 9.6 8.1 6.0 8.9 9.1 1.5
Russia 953 137 109 127 9.7 9.0 1441 11.7 6.9 9.3 8.0 6.0 8.8 8.5 7.5
Excluding Russia 1471 8.7 9.1 10.7 89 116 195 101 80 10.2 8.4 59 92 105 7.6
Armenia 147.8 47 7.0 0.6 2.9 44 9.0 3.5 8.2 9.3 55 4.0 9.4 7.0 4.0
Azerbaijan 108.2 2.2 6.7 9.7 84 166 2038 15 57 103 7.5 5.0 79 100 5.0
Belarus 2472 284 1841 10.3 7.0 84 148 130 7.7 129 9.7 55 99 130 9.0
Georgia .. 4.8 5.7 8.3 9.2 92 10.0 1.7 741 12.6 7.9 54 112 9.4 6.5
Kazakhstan 111.7 6.6 7.1 7.9 87 108 1741 7.4 7.4 9.1 6.4 6.0 8.0 8.9 6.3
Kyrgyz Republic 65.2 3.1 4.1 4.3 56 102 245 6.8 78 1838 9.3 6.0 189 126 8.0
Moldova 657 117 124 119 127 124 127 0.0 7.4 7.5 6.3 5.0 8.1 7.5 5.0
Mongolia 40.8 5.1 79 125 4.5 82 268 63 102 164 16.0 50 143 200 120
Tajikistan 1820 164 7.2 73 100 132 204 6.5 6.5 139 9.7 5.0 98 126 9.8
Turkmenistan 246.3 5.6 59 107 8.2 6.3 145 27 44 6.1 7.3 6.0 4.8 7.5 7.0
Ukraine 149.3 5.2 9.0 135 9.1 128 252 159 9.4 9.2 8.3 5.0 9.1 10.2 7.7
Uzbekistan 128.0 11.6 66 100 142 123 127 1441 94 116 123 110 121 124 110
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WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Table A7. Emerging and Developing Economies: Consumer Prices' (continued)
End of Period?
Average Projections Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 2010 2011 2012
Developing Asia 68 27 41 38 41 54 74 31 60 60 42 28 59 56 35
Islamic Republic of Afghanistan .. 241 132 123 51 130 268 -122 80 98 10 50 204 -01 50
Bangladesh 49 54 61 70 68 91 89 54 82 76 73 50 69 83 63
Bhutan 70 21 46 53 50 52 84 86 71 65 60 45 91 63 55
Brunei Darussalam 1503 09 11 02 10 21 10 05 12 12 12 05 12 12
Cambodia 136 10 39 63 61 77 250 -07 40 51 52 30 31 65 41
China 62 12 39 18 15 48 59 07 33 50 25 20 47 42 20
Fiji 28 42 28 24 25 48 77 31 54 38 39 30 40 33 33
India 72 38 38 42 62 64 83 109 132 75 69 40 86 77 59
Indonesia 138 68 61 105 131 60 98 48 51 71 59 30 70 73 55
Kiribati 30 19 -09 -03 -5 42 110 88 14 25 25 25 14 80 40
Lao People’s Democratic
Republic 285 155 105 72 68 45 76 00 54 57 52 31 55 57 52
Malaysia 30 11 14 30 36 20 54 06 17 28 25 23 24 28 25
Maldives 43 28 63 25 35 74 123 40 50 65 58 30 50 80 35
Myanmar 279 249 38 107 263 329 225 82 73 80 83 80 74 85 80
Nepal 69 47 40 45 80 64 77 130 93 99 80 42 83 100 69
Pakistan 80 31 46 93 79 78 120 208 117 155 140 70 127 160 120
Papua New Guinea 105 147 21 18 24 09 108 69 66 83 80 68 75 90 70
Philippines 69 35 60 76 62 28 93 32 38 49 43 40 30 51 42
Samoa 38 43 78 78 32 45 62 144 02 30 40 40 -06 60 40
Solomon Islands 95 105 69 70 M1 77 174 71 10 33 50 45 08 61 43
Sri Lanka 97 90 90 10 100 158 226 34 59 79 62 55 69 65 58
Thailand 38 18 28 45 46 22 55 08 33 40 34 29 30 51 24
Timor-Leste ... 72 32 18 41 89 76 01 49 60 60 50 80 60 60
Tonga 42 115 106 83 60 75 73 34 40 59 48 60 66 58 39
Tuvalu ... 33 28 32 38 22 105 -03 19 12 16 22 18 24 16
Vanuatu 25 30 14 12 20 39 48 43 28 40 35 30 34 40 35
Vigtnam 56 33 79 84 75 83 231 67 92 135 67 50 118 95 62

192 International Monetary Fund | April 2011



Table A7. Emerging and Developing Economies: Consumer Prices! (continued)

STATISTICAL APPENDIX

End of Period?

Average Projections Projections
1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 2010 2011 2012
Latin America and the
Caribbean 39.3 104 6.6 6.3 5.3 5.4 7.9 6.0 6.0 6.7 6.0 5.1 6.6 6.8 5.8
Antigua and Barbuda 2.3 2.0 2.0 21 1.8 1.4 53 -06 34 37 2.7 2.2 2.9 3.0 3.1
Argentina® 47 134 4.4 96 109 8.8 8.6 63 105 102 115 110 109 11.0 110
The Bahamas 1.7 3.0 1.0 2.2 1.8 2.5 45 2.1 1.7 2.0 1.4 2.0 1.7 2.0 1.7
Barbados 1.8 1.6 1.4 6.1 7.3 4.0 8.1 3.7 5.1 6.1 4.6 1.9 5.1 7.0 2.3
Belize 1.6 2.6 3.1 3.7 4.2 2.3 6.4 2.0 0.5 2.9 35 25 1.3 4.4 25
Bolivia 6.0 3.3 4.4 5.4 4.3 87 140 3.3 25 104 5.4 4.0 7.2 7.9 5.0
Brazil 1035 148 6.6 6.9 4.2 3.6 5.7 4.9 5.0 6.3 4.8 45 5.9 5.9 45
Chile 6.4 2.8 1.1 31 34 4.4 8.7 1.7 1.5 3.6 3.2 3.0 3.0 45 3.2
Colombia 15.7 7.1 5.9 5.0 43 55 7.0 4.2 2.3 3.6 2.8 2.8 3.2 3.2 3.1
Costa Rica 13.0 94 123 138 115 94 134 7.8 5.7 5.6 54 4.0 5.8 6.0 55
Dominica 1.2 1.6 2.4 1.6 2.6 3.2 6.4 0.0 2.8 3.6 1.1 1.5 24 3.5 1.3
Dominican Republic 73 274 515 4.2 7.6 6.1 106 1.4 6.3 6.1 5.8 4.0 6.2 6.0 5.5
Ecuador 37.0 7.9 2.7 2.1 3.3 2.3 8.4 5.2 3.6 3.5 3.2 3.0 3.3 34 3.1
El Salvador 6.3 2.1 4.5 4.7 4.0 4.6 7.3 0.4 1.2 3.5 3.8 2.8 2.1 4.8 2.8
Grenada 1.9 2.2 2.3 35 4.2 3.9 80 -03 5.0 5.8 45 2.0 6.3 5.0 4.0
Guatemala 8.7 5.6 7.6 9.1 6.6 6.8 114 1.9 3.9 51 5.9 4.0 5.4 6.3 55
Guyana 6.9 6.0 4.7 6.9 6.7 122 8.1 3.0 3.7 6.2 6.1 5.4 45 6.9 54
Haiti 186 267 283 168 142 9.0 144 34 41 6.4 8.0 5.0 4.7 9.1 6.5
Honduras 15.4 7.7 8.0 8.8 5.6 69 115 8.7 4.7 7.6 7.1 6.0 6.5 8.0 6.5
Jamaica 148 101 135 1541 8.5 93 220 96 126 9.0 6.0 55 117 7.4 5.7
Mexico 15.6 4.6 4.7 4.0 3.6 4.0 5.1 5.3 4.2 3.6 3.1 3.0 4.4 35 3.0
Nicaragua 9.0 5.3 8.5 9.6 91 111 1938 3.7 5.5 8.7 8.4 7.0 9.2 8.6 7.3
Panama 1.0 0.6 0.5 2.9 2.5 4.2 8.8 2.4 35 5.0 35 2.5 4.9 4.4 3.3
Paraguay 113 142 4.3 6.8 9.6 81 102 2.6 4.7 9.6 9.0 4.0 72 107 7.5
Peru 11.2 2.3 3.7 1.6 2.0 1.8 5.8 2.9 1.5 2.7 3.2 2.0 2.1 35 3.0
St. Kitts and Nevis 3.0 2.3 2.2 34 8.5 45 54 1.9 25 35 2.9 25 22 3.8 29
St. Lucia 25 1.0 1.5 3.9 3.6 2.8 7.2 1.0 1.8 3.2 2.8 24 -06 5.2 1.9
St. Vincent and the
Grenadines 1.7 0.2 3.0 3.7 3.1 6.9 10.1 04 1.5 5.0 3.6 2.5 2.0 5.9 1.9
Suriname 735 230 9.1 99 113 64 146 -01 69 179 104 40 103 199 7.5
Trinidad and Tobago 5.1 3.8 3.7 6.9 8.3 79 120 70 107 115 7.5 50 134 9.5 55
Uruguay 21.7 194 9.2 4.7 6.4 8.1 7.9 71 6.7 7.2 6.0 6.0 6.9 6.8 6.5
Venezuela 399 311 217 160 137 187 304 271 282 298 313 221 272 324 301
Middle East and North Africa 8.9 5.5 6.5 6.4 75 100 134 6.5 6.9 10.0 7.3 4.8 8.7 8.6 6.5
Algeria 11.2 2.6 3.6 1.6 2.3 3.6 4.9 5.7 43 5.0 4.3 3.7 45 45 41
Bahrain 1.0 1.7 2.2 2.6 2.0 3.3 35 2.8 2.0 3.0 2.7 25 2.0 2.7 25
Djibouti 2.8 2.0 3.1 341 315 50 120 1.7 4.0 4.6 2.3 25 2.8 4.0 2.1
Egypt 5.9 3.2 8.1 8.8 42 110 117 162 117 115 120 65 107 135 105
Islamic Republic of Iran 221 156 153 104 119 184 254 108 125 225 125 70 200 150 11.0
Iraq e o ... 370 532 308 27 28 5.1 5.0 5.0 4.0 3.3 5.0 5.0
Jordan 2.7 1.6 34 35 6.3 47 139 07 5.0 6.1 5.6 2.3 6.1 5.7 3.6
Kuwait 1.7 1.0 1.3 41 3.1 55 106 4.0 41 6.1 2.7 3.2 41 6.1 2.7
Lebanon 6.3 1.3 1.7 =07 5.6 41 108 1.2 45 6.5 3.0 2.2 45 5.5 2.6
Libyab 1.7 =21 1.0 2.9 1.4 62 104 2.8 24 e 24 e .
Mauritania bib) 53 104 121 6.2 7.3 7.3 2.2 6.1 7.3 6.7 0.0 6.3 75 6.9
Morocco 2.9 1.2 1.5 1.0 383 2.0 3.9 1.0 1.0 2.9 2.9 29 2.2 2.9 2.9
Oman -0.2 0.2 0.7 1.9 3.4 59 126 35 3.3 3.5 3.0 3.0 34 3.3 3.0
Qatar 2.2 2.3 6.8 88 118 138 150 49 -24 4.2 4.1 4.0 0.4 4.2 41
Saudi Arabia 0.3 0.6 0.4 0.6 2.3 41 9.9 5.1 5.4 6.0 5.5 4.0 5.4 6.6 45
Sudan 45.2 7.7 8.4 8.5 7.2 80 143 113 130 9.0 7.0 6.0 154 8.0 6.0
Syrian Arab Republic 3.9 5.8 4.4 72 104 47 152 2.8 4.4 6.0 5.0 5.0 6.3 6.0 5.0
Tunisia 3.6 2.7 3.6 2.0 41 34 4.9 35 4.4 4.0 3.3 3.0 41 4.0 3.3
United Arab Emirates 3.2 3.1 5.0 6.2 93 111 123 1.6 0.9 45 3.0 2.2 2.7 3.7 2.7
Republic of Yemen 273 108 125 99 108 79 190 37 121 130 110 64 125 135 8.6
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Table A7. Emerging and Developing Economies: Consumer Prices! (concluded)

End of Period?

Average Projections Projections

1993-2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016 2010 2011 2012
Sub-Saharan Africa 229 10.8 7.6 8.9 6.9 6.9 11.7 105 1.5 7.8 7.3 5.7 6.9 8.1 6.6
Angola 5279 983 436 230 133 122 125 137 145 146 124 52 153 130 112
Benin 7.4 15 0.9 5.4 3.8 1.3 8.0 2.2 2.1 4.2 3.0 3.0 4.0 45 3.0
Botswana 9.2 9.2 7.0 86 11.6 71 12.6 8.1 6.9 7.8 7.0 6.1 7.4 75 6.4
Burkina Faso 5.1 20 -04 6.4 24  -02 107 2.6 0.4 2.0 2.0 2.0 1.4 2.0 2.0
Burundi 145 107 80 135 2.7 83 244 107 6.4 84 134 5.0 41 139 129
Cameroon’ 5.7 0.6 0.3 2.0 4.9 1.1 53 3.0 1.3 3.0 25 2.5 2.6 3.0 2.5
Cape Verde 44 12 -19 0.4 4.8 44 6.8 1.0 2.1 44 54 2.0 3.4 57 43
Central African Republic 4.9 44 22 2.9 6.7 0.9 9.3 35 15 2.7 29 2.0 2.3 3.4 24
Chad 62 -18 -48 3.7 77 14 83 101 1.0 3.0 3.0 30 -22 20 =20
Comoros 4.8 3.7 4.5 3.0 34 45 4.8 4.8 2.7 3.9 3.6 3.0 3.2 4.3 2.9
Democratic Republic of Congo 5462 128 40 214 132 167 180 462 235 120 110 7.7 98 13.0 9.0
Republic of Congo 7.1 1.7 3.7 2.5 4.7 2.6 6.0 43 5.0 5.9 52 3.1 5.4 5.0 4.2
Cote d’lvoire 6.2 8.8 15 3.9 2.5 1.9 6.3 1.0 14 5.0 2.5 2.5 5.1 5.0 2.5
Equatorial Guinea 9.1 7.3 4.2 5.7 4.5 2.8 43 7.2 7.5 7.3 7.0 6.5 7.5 7.3 7.0
Eritrea 112 227 251 125 1541 93 199 330 127 133 123 123 142 123 123
Ethiopia 1.9 151 8.6 68 123 158 253 364 28 129 112 9.0 73 16.0 9.0
Gabon 4.9 2.1 0.4 12 14 5.0 53 1.9 0.6 2.3 3.4 3.0 0.7 3.5 3.2
The Gambia 38 170 143 5.0 2.1 5.4 4.5 4.6 5.0 59 55 5.0 5.8 6.0 5.0
Ghana 276 267 126 151 102 107 165 193 107 8.7 8.7 6.5 8.6 9.0 8.5
Guinea 46 110 175 314 347 229 184 47 155 196 1541 3.7 208 1741 12.3
Guinea-Bissau 212 =35 0.8 3.2 0.7 46 104 1.6 1.1 4.0 2.0 2.0 57 1.8 2.0
Kenya 12.0 98 118 9.9 6.0 43 16.2 9.3 3.9 7.2 5.0 5.0 4.5 6.7 55
Lesotho 9.0 7.3 5.0 3.4 6.1 80 107 7.2 3.8 5.4 5.6 5.6 3.1 5.6 57
Liberia ... 103 3.6 6.9 72 137 175 7.4 7.3 9.7 6.0 5.0 6.6 9.0 4.7
Madagascar 162 -141 140 184 108 104 9.2 9.0 9.0 8.8 7.5 5.0 9.2 8.5 6.5
Malawi 324 96 114 155 139 8.0 8.8 8.7 6.9 6.6 6.9 5.4 6.3 7.0 6.8
Mali 5.1 -12 -31 6.4 15 15 9.1 2.2 1.2 45 2.7 2.8 1.9 5.0 3.1
Mauritius 71 3.9 4.7 49 8.7 8.6 9.7 2.5 2.9 7.4 4.6 4.4 6.1 5.8 4.4
Mozambique 234 135 126 6.4 132 82 103 33 127 9.5 72 56 16.6 8.4 56
Namibia 9.1 7.2 41 2.3 5.1 6.7 104 8.8 45 59 56 45 3.1 57 55
Niger 62 -1.8 0.4 7.8 0.1 0.1 10.5 1.1 0.9 3.8 2.0 2.0 2.7 3.5 2.0
Nigeria 260 140 150 17.9 8.2 54 116 125 13.7 111 9.5 85 117 105 8.5
Rwanda 13.8 74 120 9.1 8.8 9.1 154 103 2.3 3.1 55 5.0 0.2 6.0 5.0
Sao Tomé and Principe 29.3 96 128 172 231 185 260 17.0 144 106 6.7 30 129 8.5 5.0
Senegal 48 -00 0.5 1.7 2.1 5.9 58 17 1.2 3.9 2.5 2.1 43 2.7 2.3
Seychelles 2.4 8.8 3.9 06 -1.9 53 370 319 24 3.1 43 2.6 0.4 55 3.5
Sierra Leone 17.0 75 142 120 95 116 1438 92 178 147 8.8 54 184 131 8.0
South Africa 7.6 5.8 14 3.4 4.7 7.1 115 71 43 4.9 58 4.5 3.5 5.9 5.6
Swaziland 9.2 7.3 3.5 4.8 5.3 9.7 1341 7.5 4.5 7.9 6.1 45 45 7.3 5.4
Tanzania 15.3 4.4 41 4.4 5.6 6.3 84 118 105 6.3 7.0 5.0 7.2 75 55
Togo 66 -09 0.4 6.8 2.2 0.9 8.7 1.9 3.2 6.2 2.0 1.9 6.9 69 -21
Uganda 6.9 5.7 5.0 8.0 6.6 6.8 73 142 9.4 6.1 11.0 5.0 42 120 10.0

Zambia 40 214 180 183 90 107 124 134 85 90 65 50 79 70 60
Zimbabwe? L 65 30 48 61 50 32 71 65

TIn accordance with standard practice in the World Economic Outlook, movements in consumer prices are indicated as annual averages rather than as December—December changes during the year, as is the
practice in some countries. For many countries, figures for recent years are IMF staff estimates. Data for some countries are for fiscal years.

2December—December changes. Several countries report Q4-Q4 changes.

3For many countries, inflation for the earlier years is measured on the basis of a retail price index. Consumer price index (CPI) inflation data with broader and more up-to-date coverage are typically used for
more recent years.

4Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.

5Private analysts estimate that consumer price inflation has been considerably higher than the official estimates from 2007 onward. The Argentine authorities have announced that they are developing a national
CPI to replace the Greater Buenos Aires CPI currently in use. At the request of the authorities, the IMF is providing technical assistancce in this effort.

6Libya’s projections are excluded due to the uncertain political situation.

"The percent changes in 2002 are calculated over a period of 18 months, reflecting a change in the fiscal year cycle (from July—June to January-December).

8The Zimbabwe dollar ceased circulating in early 2009. Data are based on staff estimates of price and exchange rate developments in U.S. dollars. Staff estimates of U.S. dollar values may differ from authorities’
estimates.
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STATISTICAL APPENDIX

Table A8. Major Advanced Economies: General Government Fiscal Balances and Debt!
(Percent of GDP unless noted otherwise)

Average Projections
19952004 2005 2006 2007 2008 2009 2010 2011 2012 2016

Major Advanced Economies

Net Lending/Borrowing ... =34 =23 -241 -44 98 -88 -85 63 44

Output Gap? -01  -0.2 0.4 06 -09 -55 40 -31 -22 -02

Structural Balance? ... 29 24 22 37 -58 64 65 -49 41
United States
Net Lending/Borrowing ... =32 =20 -27v -65 -127 -106 -108 -75 -6.0
Output Gap? 0.1 0.0 0.3 00 -18 -60 -48 -37 -27 -04
Structural Balance? ... 23 20 23 -47 -68 -75 81 -57 53
Net Debt 432 427 419 426 484 599 648 724 767 857
Gross Debt 62.3 617 6141 622 712 846 916 995 1029 1119
Euro Area
Net Lending/Borrowing -25 25 -13 -06 20 63 6.1 -44 36 19
Output Gap? -05 -04 1.0 21 i1 35 -28 -23 -7 0.0
Structural Balance? 2.7 28 -23 -241 2.7 43 41 =32 =27 -7
Net Debt 547 547 531 50.7 529 61.0 644 669 682 68.1
Gross Debt 70.7 700 685 662 698 793 8.0 873 883 86.3
Germany*
Net Lending/Borrowing -32 -34 16 0.3 01 30 -33 -23 -5 0.0
Output Gap? -06 -1.3 0.9 2.4 20 37 -6 -05 -041 0.2
Structural Balance2® -24 26 22 -09 07 10 -22 -21 -15 =01
Net Debt 435 531 527 501 497 559 538 547 547 526
Gross Debt 604 680 676 649 663 735 80.0 801 794 719
France
Net Lending/Borrowing -3.1 -30 -23 -27 -33 -76 -77 60 50 -15
Output Gap? 0.2 0.3 0.8 11 04 40 -36 -31 -25 0.2
Structural Balance2® -31 -33 26 31 -31 50 -51 40 33 ~-15
Net Debt 498 567 539 541 578 684 746 779 800 77.0
Gross Debt 592 664 637 638 675 78.1 843 876 89.7 86.7
Italy
Net Lending/Borrowing -36 44 33 -5 27 53 46 43 -35 -29
Output Gap? 00 -04 0.8 15 05 39 33 -30 -25 0.0
Structural Balance26 -41 46 -34 25 26 -39 29 28 -22 -30
Net Debt 971 893 898 873 892 9741 996 1006 1004 98.9
Gross Debt 1121 1059 106.6 103.6 106.3 1161 119.0 120.3 120.0 118.0
Japan
Net Lending/Borrowing -63 48 40 -24 42 -103 95 -100 -84 -74
Output Gap? -09 -07 -03 04 -15 -80 48 -38 -23 0.0
Structural Balance? 59 46 -39 25 36 -70 -75 -83 -74 T4
Net Debt 546 846 843 815 965 1100 1175 1278 1351 163.9
Gross Debt” 1354 1916 1913 187.7 195.0 216.3 220.3 229.1 2334 2505
United Kingdom
Net Lending/Borrowing -18 -33 -26 -27 49 -103 -104 -86 -69 -13
Output Gap? -01  -03 0.3 1.0 07 37 27 -26 -23 -03
Structural Balance? -1.7 =31 -28 33 59 -85 -83 66 51 -1.1
Net Debt 376 373 380 382 456 609 694 751 786 735
Gross Debt 428 421 431 439 520 683 772 830 865 813
Canada
Net Lending/Borrowing -0.2 1.5 1.6 1.6 01 55 55 46 -28 0.0
Output Gap? 0.5 1.5 1.7 1.7 01 38 24 15 -08 0.0
Structural Balance? -04 0.9 0.8 0.6 00 32 40 36 22 0.0
Net Debt 529 310 263 229 224 284 322 351 36.3 33.0
Gross Debt 88.1 716 703 665 713 834 840 842 831 72.6

Note: The methodology and specific assumptions for each country are discussed in Box A1 in the Statistical Appendix. The country group composites for fiscal
data are calculated as the sum of the U.S dollar values for the relevant individual countries. This differs from the calculations in the October 2010 and earlier issues of
the World Economic Outlook, for which the composites were weighted by GDP valued at purchasing power parities (PPPs) as a share of total world GDP.

"Debt data refer to the end of the year. Debt data are not always comparable across countries.

2Percent of potential GDP.

3Excludes Estonia.

“Beginning in 1995, the debt and debt-services obligations of the Treuhandanstalt (and of various other agencies) were taken over by the general
government. This debt is equivalent to 8 percent of GDP, and the associated debt service to 1/2 to 1 percent of GDP.

SExcludes sizable one-off receipts from the sale of assets, including licenses.

SExcludes one-off measures based on the authorities’ data and, in the absence of the latter, receipts from the sale of assets.

"Includes equity shares.



WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Table A9. Summary of World Trade Volumes and Prices

(Annual percent change)

Averages Projections
1993-2002  2003-12 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Trade in Goods and Services
World Trade?
Volume 6.6 5.7 5.6 10.8 7.7 8.7 7.5 27 109 12.4 7.4 6.9
Price Deflator
In U.S. Dollars -1.3 5.3 10.2 95 5.4 5.8 8.1 113 -10.3 5.8 8.5 0.8
In SDRs -0.5 34 1.9 3.6 5.7 6.3 3.9 7.8 -8.0 7.0 5.8 1.0
Volume of Trade
Exports
Advanced Economies 6.2 4.7 34 9.2 6.2 8.7 6.6 1.9 122 12.0 6.8 5.9
Emerging and Developing Economies 8.3 8.3 11.5 14.5 11.2 94 9.6 4.0 -7.5 14.5 8.8 8.7
Imports
Advanced Economies 6.5 41 4.2 9.3 6.5 7.7 5.1 04 126 11.2 5.8 55
Emerging and Developing Economies 7.3 94 10.7 16.1 11.6 10.3 13.3 8.8 -8.3 13.5 10.2 94
Terms of Trade
Advanced Economies 0.1 -0.3 1.0 0.2 -1.4 -1.1 0.4 -2.0 2.7 -1.2 -1.1 -0.5
Emerging and Developing Economies 0.4 1.5 0.6 29 5.1 3.2 0.5 3.7 5.1 0.2 47 -0.3
Trade in Goods
World Trade!
Volume 6.5 5.8 7.0 11.3 7.4 8.6 A 27 117 13.6 7.7 6.9
Price Deflator
In U.S. Dollars -1.0 5.4 9.2 9.4 6.2 6.5 7.8 1.7  -11.9 7.2 9.2 0.9
In SDRs 0.2 3.4 1.0 3.5 6.4 7.0 3.6 8.1 9.7 8.4 6.4 11
World Trade Prices in U.S. Dollars?
Manufactures -1.4 4.0 13.5 57 2.6 2.6 6.2 6.6 —6.3 3.0 55 1.1
0il 2.7 15.8 15.8 30.7 413 20.5 10.7 36.4 -36.3 27.9 35.6 0.8
Nonfuel Primary Commodities 0.9 9.5 59 15.2 6.1 23.2 141 75 -15.8 26.3 251 —4.3
Food -1.5 7.8 6.3 14.0 0.9 10.5 15.2 234 147 11.4 241 -4.7
Beverages 1.3 9.9 4.8 -0.9 18.1 8.4 13.8 23.3 1.6 14.1 23.9 -3.5
Agricultural Raw Materials 0.2 3.8 0.6 41 05 8.8 5.0 -08 -17.0 33.2 248 -11.5
Metal —1.2 16.6 11.8 34.6 22.4 56.2 17.4 -8 -19.7 481 26.5 -0.8
World Trade Prices in SDRs?
Manufactures -0.5 2.0 4.9 0.0 2.8 3.1 2.1 3.3 4.0 4.2 2.9 1.3
0il 3.6 13.6 71 23.6 41.6 21.0 6.4 321 3438 29.3 32.2 1.0
Nonfuel Primary Commodities 0.1 7.5 2.1 9.0 6.3 23.8 9.6 41 138 27.6 21.9 —4.1
Food 0.7 5.8 -1.7 7.8 0.7 11.0 10.7 195 -126 12.6 21.0 -4.5
Beverages 2.1 7.9 =34 —6.3 18.3 8.8 9.4 19.4 41 15.4 20.8 -3.3
Agricultural Raw Materials 1.1 1.9 7.0 -1.6 0.8 9.3 0.9 -39 -149 34.7 216 -11.3
Metal -0.3 14.4 33 27.3 22.7 56.9 128 107 177 49.7 23.3 -0.6
World Trade Prices in Euros?
Manufactures 1.8 0.2 5.2 -3.8 2.4 1.8 2.7 -0.7 -1.0 8.2 2.3 1.6
0il 6.1 11.6 -3.3 18.9 41.0 19.5 14 2711 =327 34.3 314 1.3
Nonfuel Primary Commodities 2.3 56 -11.6 4.8 59 22.3 4.5 01 -1141 32.5 21.2 -3.8
Food 1.7 39 -112 3.7 -1.1 9.6 5.6 14.9 -9.8 17.0 20.3 —4.2
Beverages 4.6 6.0 -125 -9.9 17.8 7.5 42 14.8 7.3 19.8 201 -3.0
Agricultural Raw Materials 3.5 01 -16.0 5.3 0.3 8.0 -3.8 76 -123 39.9 21.0 111
Metal 2.0 12.4 —6.7 22.4 22.2 55.0 75 142 151 55.5 22.6 0.3
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Table A9. Summary of World Trade Volumes and Prices (concluded)

Averages Projections
1993-2002  2003-12 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Trade in Goods
Volume of Trade

Exports
Advanced Economies 6.0 4.8 5.0 9.6 5.7 8.7 6.1 1.9 -136 13.6 7.3 5.8
Emerging and Developing Economies 8.2 8.1 11.5 141 10.9 8.9 8.7 4.1 7.8 15.1 8.9 8.6
Fuel Exporters 3.6 3.9 11.8 9.8 5.8 2.1 4.1 2.7 -6.9 2.5 51 3.0
Nonfuel Exporters 9.9 9.7 11.3 15.6 12.8 11.8 10.7 47 -8.3 201 10.3 10.6
Imports
Advanced Economies 6.5 4.4 6.0 10.2 6.3 8.0 5.1 03 -133 12.6 6.0 5.2
Emerging and Developing Economies 7.3 9.2 11.5 16.2 11.4 9.8 12.8 8.2 -9.2 13.8 10.2 9.6
Fuel Exporters 3.6 9.2 10.8 14.8 16.0 9.8 21.6 145 128 3.4 9.2 8.2
Nonfuel Exporters 8.4 9.2 11.6 16.5 10.5 9.8 10.9 6.8 -8.3 16.3 104 9.8
Price Deflators in SDRs
Exports
Advanced Economies 0.7 2.4 1.6 2.4 3.7 44 3.1 4.8 —6.8 5.5 5.2 0.4
Emerging and Developing Economies 1.9 6.1 1.2 7.3 14.0 12.8 5.6 139 139 121 9.8 1.2
Fuel Exporters 3.6 11.8 45 16.6 32.3 209 8.1 26.0 -26.6 24.5 24.6 0.8
Nonfuel Exporters 1.3 3.8 0.2 4.1 7.2 9.4 45 8.7 1.7 7.2 4.2 1.4
Imports
Advanced Economies -0.8 2.7 0.5 2.7 5.6 58 2.6 74 104 6.8 6.5 1.2
Emerging and Developing Economies 1.4 4.6 0.3 45 79 9.1 5.0 10.2 -8.9 12.7 4.7 1.7
Fuel Exporters 0.4 5.3 1.0 45 8.0 10.7 5.2 8.9 -5.4 15.3 6.1 05
Nonfuel Exporters 1.6 44 0.2 45 7.8 8.8 5.0 10.5 -9.8 121 4.4 1.9
Terms of Trade
Advanced Economies 0.1 04 1.1 04 -1.8 -1.3 0.5 2.4 4.0 -1.2 -1.2 -0.8
Emerging and Developing Economies 0.5 1.4 0.9 2.7 5.7 3.4 0.5 3.3 5.4 —0.6 48 0.4
Regional Groups
Central and Eastern Europe -0.3 0.4 -0.5 1.2 -1.6 -1.2 2.0 2.5 3.8 -2.0 2.2 0.4
Commonwealth of Independent
States3 1.7 6.1 8.7 124 15.0 9.4 2.5 151 -20.3 9.9 134 0.2
Developing Asia -0.3 -1.9 -1.0 2.7 2.2 -1.7 -2.1 2.7 43 -10.7 0.3 -0.2
Latin America and the Caribbean 0.6 2.6 2.8 515) 5.4 8.3 2.3 2.6 7.9 9.0 0.4 -1.7
Middle East and North Africa 2.4 5.4 2.0 8.1 21.9 6.0 1.9 139 -183 7.0 16.8 -0.1
Sub-Saharan Africa 0.5 4.1 -1.9 4.8 12.3 9.1 3.2 7.7 122 10.1 14 -0.6
Analytical Groups
By Source of Export Earnings
Fuel Exporters 3.2 6.1 385) 11.5 22.5 9.2 2.8 157 223 8.0 17.5 0.3
Nonfuel Exporters -0.3 0.6 0.1 -04 0.6 0.5 -0.5 -1.6 2.3 —4.3 -0.2 -0.5
Memorandum
World Exports in Billions of U.S. Dollars
Goods and Services 6,745 16,528 9,323 11,310 12,870 14,849 17,307 19,747 15,783 18,713 21,877 23,502
Goods 5,383 13,253 7,442 9,034 10,327 11,966 13,845 15,859 12,341 14,986 17,711 19,015
Average Qil Price* 2.7 15.8 15.8 30.7 413 20.5 10.7 36.4 -36.3 27.9 35.6 0.8
In U.S. Dollars a Barrel 19.82 70.84 2889 3776 5335 6427 7113 9704 6178 79.03 107.16 108.00
Export Unit Value of Manufactures® -1.4 4.0 13.5 57 2.6 2.6 6.2 6.6 -6.3 3.0 55 1.1

TAverage of annual percent change for world exports and imports.

2As represented, respectively, by the export unit value index for manufactures of the advanced economies and accounting for 83 percent of the advanced economies’ trade (export of goods) weights; the
average of U.K. Brent, Dubai, and West Texas Intermediate crude oil prices; and the average of world market prices for nonfuel primary commodities weighted by their 2002—04 shares in world commodity
exports.

3Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.

“Percent change in average of U.K. Brent, Dubai, and West Texas Intermediate crude oil prices.

5Percent change of manufactures exported by the advanced economies.
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Table A10. Summary of Balances on Current Account

(Billions of U.S. dollars)

Projections
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Advanced Economies -218.9 -2195 -411.2 -449.8 -344.2 -471.8 -1011 -95.5 -125.6 -91.0 -302.5
United States -520.7 6305 -7476 8026 7181 6689 3784 4702 4939 -450.7 -643.6
Euro Area'? 23.4 76.6 14.6 -12.6 147  -196.9 -69.4 —-77.0 3.8 6.6 18.3
Japan 136.2 1721 165.7 170.4 211.0 157.1 141.8 194.8 134.1 138.6 131.5
Other Advanced Economies? 128.7 127.4 131.1 142.0 137.0 129.0 158.2 167.7 229.8 213.9 192.3
Memorandum
Newly Industrialized Asian
Economies 84.3 86.9 82.8 99.4 130.9 87.8 128.6 133.1 134.8 136.1 145.2
Emerging and Developing
Economies 145.2 219.7 443.0 661.5 649.7 704.2 326.6 378.1 646.5 635.9 900.8
Regional Groups
Central and Eastern Europe -32.5 -52.0 -57.7 -85.3 -131.7 -151.3 -44.3 -76.0 -102.0 -116.0 -165.6
Commonwealth of Independent
States* 35.7 63.5 87.6 96.3 7.7 107.7 414 75.0 116.9 901 17.0
Developing Asia 85.2 92.9 167.5 289.2 418.3 435.9 328.2 308.1 348.9 414.7 843.7
Latin America and the Caribbean 9.4 215 36.3 49.5 14.6 -31.2 -25.0 -56.9 -791  -107.0 -17941
Middle East and North Africa 59.8 101.9 212.7 281.1 265.8 3431 47.9 152.8 357.1 349.0 394.5
Sub-Saharan Africa -12.4 -8.2 -3.4 30.8 11.0 0.0 -21.6 —24.9 47 5.1 -9.7
Memorandum
European Union 12.1 61.7 -13.8 —-48.0 -831 1674 -39.6 -22.3 -37.1 -26.3 -13.1
Analytical Groups
By Source of Export Earnings
Fuel 103.9 184.6 349.2 476.6 429.7 587.0 145.2 291.0 597.6 568.5 514.8
Nonfuel 413 35.1 93.8 184.9 220.0 117.2 181.4 87.0 48.9 67.4 386.0
Of Which, Primary Products 4.4 -0.9 -1.8 9.4 6.7 -15.2 -3.6 -4.8 7.2 -15.4 -12.8
By External Financing Source
Net Debtor Economies -31.7 -55.9 -953 -116.8 -2122 -3616 -180.3 -2654 -360.0 4232 -519.7
Of Which, Official Financing -5.8 —4.6 -5.7 -3.9 -5.7 -12.8 -11.4 -14.7 -17.9 -19.7 -16.7
Net Debtor Economies by Debt-
Servicing Experience
Economies with Arrears and/or
Rescheduling during 2005-09 1.9 -6.8 -9.0 —6.1 -19.2 -34.8 -31.6 -40.8 —47.0 -53.3 -51.2
World? -13.7 0.2 31.8 211.8 305.4 232.4 225.5 282.6 520.9 544.9 598.4
Memorandum
In Percent of Total World Current
Account Transactions -04 0.0 0.1 0.7 0.9 0.6 0.7 0.8 1.2 1.2 1.0
In Percent of World GDP -0.2 0.0 0.1 0.4 0.5 0.4 0.4 0.4 0.7 0.7 0.6

"Reflects errors, omissions, and asymmetries in balance of payments statistics on the current account, as well as the exclusion of data for international organizations and a limited number of countries. See
“Classification of Countries” in the introduction to this Statistical Appendix.

2Calculated as the sum of the balances of individual Euro Area countries, excluding Estonia.
3n this table, Other Advanced Economies means advanced economies excluding the United States, Euro Area countries, and Japan but including Estonia.

4Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.
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Table A11. Advanced Economies: Balance on Current Account

(Percent of GDP)
Projections
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Advanced Economies -0.7 -0.7 -1.2 -1.2 -0.9 -1.1 -0.3 -0.2 -0.3 -0.2 -0.6
United States 4.7 -5.3 -5.9 -6.0 5.1 4.7 2.7 -3.2 -3.2 -2.8 -3.4
Euro Area! 0.4 1.2 0.4 0.4 0.2 -0.6 -0.2 0.1 0.0 0.0 0.1
Germany 1.9 4.7 5.1 6.5 7.6 6.7 5.0 5.3 5.1 4.6 3.6
France 0.7 0.5 -0.5 -0.6 -1.0 -19 -19 2.1 -2.8 2.7 2.2
Italy -1.3 -0.9 -1.7 2.6 2.4 -2.9 2.1 -3.5 -3.4 -3.0 -2.4
Spain -35 —5:3 7.4 9.0 -10.0 9.7 5.5 —4.5 —4.8 —4.5 -35
Netherlands 5.6 7.6 7.4 9.3 6.7 4.3 4.6 71 7.9 8.2 6.0
Belgium 3.4 3.2 2.0 1.9 1.6 -1.9 0.8 1.2 1.0 1.2 2.4
Austria 1.7 2.2 2.2 2.8 35 4.9 2.9 3.2 341 341 3.2
Greece —6.6 -5.9 74 112 144 147 -11.0 -104 -8.2 71 -3.8
Portugal -6.5 -84 -104 107 -101 -126 -109 -9.9 -8.7 -8.5 5.7
Finland 4.8 6.2 34 4.2 4.3 2.9 2.3 3.1 2.8 2.6 2.8
Ireland -0.0 -0.6 -3.5 -3.6 -5.3 -5.6 -3.0 -0.7 0.2 0.6 0.1
Slovak Republic -5.9 -7.8 -8.5 -7.8 -5.3 6.6 -3.6 -3.4 -2.8 2.7 -3.1
Slovenia -0.8 2.7 -1.7 -2.5 -4.8 -6.7 -1.5 -1.2 -2.0 2.1 -2.6
Luxembourg 8.1 11.9 11.5 10.4 10.1 5.3 6.7 7.7 8.5 8.7 9.3
Estonia -113 -113 -100 -153 -17.2 -9.7 45 3.6 3.3 3.1 -3.7
Cyprus —2.3 -5.0 -5.9 70 117 172 7.5 -7.0 -8.9 -8.7 -8.0
Malta =34 —6.0 8.7 -9.3 5.6 5.6 —6.9 —0.6 -1.1 2.3 -3.3
Japan 3.2 3.7 3.6 3.9 4.8 3.2 2.8 3.6 2.3 2.3 2.0
United Kingdom -1.6 2.1 —2.6 -3.4 —2.6 -1.6 —1.7 2.5 2.4 -1.9 -1.0
Canada 1.2 2.3 1.9 1.4 0.8 0.4 -2.8 3.1 -2.8 —2.6 -1.3
Korea 2.4 45 2.2 1.5 2.1 0.3 3.9 2.8 11 1.0 0.6
Australia -5.2 -6.0 -5.7 -5.3 6.2 -4.5 4.2 -2.6 -0.4 2.1 -6.2
Taiwan Province of China 9.8 5.8 4.8 7.0 8.9 6.9 11.4 9.4 11.6 10.9 8.0
Sweden 7.0 6.6 6.8 8.4 9.2 8.7 7.2 6.5 6.1 5.8 5.6
Switzerland 13.3 13.4 14.0 14.8 8.9 2.3 11.5 14.2 13.2 12.8 12.0
Hong Kong SAR 10.4 95 11.4 12.1 12.3 13.7 8.6 6.6 5.2 55 7.9
Singapore 22.7 17.0 21.1 24.8 27.3 14.6 19.0 22.2 204 19.0 14.9
Czech Republic -6.3 -5.3 -1.3 2.5 -3.3 -0.6 —1.1 2.4 -1.8 -1.2 -0.7
Norway 12.3 12.7 16.3 17.2 14.1 17.9 13.1 12.9 16.3 16.0 14.8
Israel 0.6 1.8 3.2 5.1 2.9 0.8 3.6 3.1 33 341 34
Denmark 3.7 3.3 41 3.1 14 2.4 3.8 5.0 4.8 4.8 49
New Zealand -39 5.7 7.9 -8.2 -8.0 -8.7 —2.9 2.2 -0.2 -4.4 -7.0
Iceland —4.8 -98 -161 257 157 -283 -104 -8.0 1.1 2.1 -0.6
Memorandum
Major Advanced Economies -1.5 -1.4 -1.9 2.0 =3 =3 —0.8 -1.0 -1.3 -1.1 -1.4
Euro Area2 0.3 0.8 0.1 -0.1 0.1 -1.4 -0.6 -0.6 0.0 0.0 0.1
Newly Industrialized Asian Economies 7.0 6.5 5.5 6.0 72 5.1 8.0 71 6.3 6.0 4.8

ICalculated as the sum of the balances of individual Euro Area countries excluding Estonia.
2Corrected for reporting discrepancies in intra-area transactions, excluding Estonia.
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Table A12. Emerging and Developing Economies: Balance on Current Account

(Percent of GDP)
Projections
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016

Central and Eastern Europe -4.1 -5.3 -4.9 -6.5 -8.1 -7.9 -2.8 -4.3 -5.4 -5.7 -6.2
Albania -5.0 —4.0 —6.1 -56 -104 -152 -140 -101 -11.2 -9.8 -5.0
Bosnia and Herzegovina -194 -164 -17.2 -8.0 -10.7 -145 —6.9 —6.0 -6.0 -5.7 —4.6
Bulgaria -5.3 -64 -11.7 -176 -302 -233 -10.0 -0.8 -1.5 -2.0 -4.0
Croatia —6.3 4.4 -5.5 -7.0 7.6 -9.2 -5.5 —1.9 -3.6 -3.6 -5.7
Hungary -8.0 -8.4 —7.6 —7.6 —6.9 7.3 05 1.6 1.5 0.9 -3.7
Kosovo -8.1 -8.3 7.4 —6.7 -83 -152 -168 -17.3 -231 -256 -16.7
Latvia -81 -129 125 -225 223 131 8.6 3.6 2.6 1.5 —2.6
Lithuania —6.9 7.6 71 107 -146 -134 4.5 1.8 -0.9 -2.9 -3.3
Former Yugoslav Republic of

Macedonia -3.8 7.6 —2.6 -0.8 -6.5 -13.9 —6.4 —2.8 —4.2 -4.8 -4.5
Montenegro 6.7 7.2 -85 -241 395 -506 -30.3 256 -245 -22.1 -8.9
Poland 2.5 —4.0 —1.2 2.7 —4.8 —4.8 —2.2 -3.3 -39 —4.2 —4.3
Romania -5.8 -8.4 -86 -104 -134 -11.6 —4.2 —4.2 -5.0 5.2 -5.0
Serbia 72 -1241 -87 -102 -16.0 -211 -6.9 7.1 7.4 6.6 5.1
Turkey 2.5 -3.7 —4.6 —6.1 -59 5.7 -2.3 —6.5 -8.0 -8.2 -8.4
Commonwealth of Independent

States? 6.2 8.2 8.7 7.4 4.2 4.9 2.5 3.8 4.7 3.2 0.4
Russia 8.2 10.1 11.1 9.5 5.9 6.2 41 4.9 5.6 3.9 0.3
Excluding Russia 0.2 2.2 1.3 0.6 -1.3 0.8 —2.0 0.7 2.0 0.7 0.8
Armenia —6.8 -0.5 -1.0 -1.8 -64 -11.8 -16.0 -13.7 -124 -11.3 -8.5
Azerbaijan -27.8 -29.8 1.3 17.6 27.3 35.5 23.6 21.7 28.4 24.2 17.2
Belarus —2.4 -5.3 1.4 -39 6.7 -86 -13.0 -155 -157 -152 120
Georgia -9.6 -69 -111 151 197 -226 -11.2 -98 -13.0 -120 —6.1
Kazakhstan -0.9 0.8 -1.8 2.5 -8.1 4.6 -3.7 2.5 5.8 4.2 15
Kyrgyz Republic 1.7 4.9 2.8 -3.1 -0.2 -8.1 2.0 7.4 6.7 -7.8 -39
Moldova —6.6 -1.8 -76 -114 -153 -16.3 -85 -109 -111 -11.2 -9.3
Mongolia 7.1 1.3 1.3 6.5 6.3 -129 90 -152 -133 -14.0 13.2
Tajikistan -1.3 -39 -1.7 —2.8 -8.6 7.6 -59 2.2 —4.1 7.2 -4.3
Turkmenistan 2.7 0.6 5.1 15.7 15.5 165 -16.1 -114 4.7 -3.9 6.1
Ukraine 5.8 10.6 2.9 -1.5 -3.7 7.1 -1.5 -1.9 -3.6 -3.8 -2.9
Uzbekistan 5.8 7.2 7.7 9.1 7.3 8.7 2.2 6.7 10.0 6.7 2.7
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Table A12. Emerging and Developing Economies: Balance on Current Account (continued)

Projections

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Developing Asia 2.8 2.6 41 6.0 6.9 5.9 41 3.3 3.3 3.6 .
Islamic Republic of Afghanistan -16.5 4.7 2.7 -5.7 0.9 -1.6 —2.6 2.0 0.7 -3.6 7.4
Bangladesh 0.3 0.3 0.0 1.2 1.1 1.9 3.3 1.4 -1.0 -1.2 0.2
Bhutan -225 176 -28.7 —4.2 121 —2.2 -9.2 -52 -120 -181 -19.0
Brunei Darussalam 50.6 48.3 52.7 56.4 511 54.3 40.2 42.8 44.6 445 50.9
Cambodia -3.6 2.2 -3.8 0.6 -2.5 —6.2 -5.2 -43 -11.4 -10.0 -4.7
China 2.8 3.6 71 9.3 10.6 9.6 6.0 5.2 5.7 6.3 .
Fiji 64 -12.6 -99 -187 -136 -179 -7.9 71 -8.9 -8.5 —6.4
India 15 0.1 -1.3 -1.0 0.7 2.0 2.8 -3.2 =3.7 -3.8 -1.6
Indonesia 3.5 0.6 0.1 3.0 2.4 0.0 2.6 0.9 0.9 0.4 -1.0
Kiribati -150 -218 -417 242 -294 347 -298 -231 -289 -237 -213
Lao People’s Democratic Republic -131 -178 -181 -112 -159 -185 -176 -102 -13.6 -154 -16.3
Malaysia 12.0 121 15.0 16.4 15.9 17.5 16.5 11.8 11.4 10.8 .
Maldives -34 -116 276 -234 -293 -369 -235 -269 -304 -280 309
Myanmar -1.0 2.4 3.7 71 0.6 2.2 -1.3 2.0 =35 -4.5 .
Nepal 2.4 2.7 2.0 2.1 0.1 2.7 42 2.7 -1.0 -1.0 0.3
Pakistan 49 1.8 -1.4 -3.9 -4.8 -8.5 5.7 2.3 -15 2.4 -4.4
Papua New Guinea 4.3 2.1 6.1 9.2 3.3 10.1 -7.6 237 242 176 10.3
Philippines 0.4 1.9 2.0 4.5 49 2.2 5.8 4.5 2.9 2.8 .
Samoa -8.3 -8.4 96 -111 -159 —6.2 2.0 -8.0 -131 -8.9 2.4
Solomon Islands 6.3 16.3 7.0 -93 -138 -193 -179 256 -168 -152 -394
Sri Lanka 0.4 =31 2.5 -5.3 -4.3 -9.8 0.5 =35 -4.1 -4.5 -5.0
Thailand 3.4 1.7 -4.3 11 6.3 0.8 8.3 4.6 2.7 1.9 .
Timor-Leste -15.1 2141 788 1655 329.0 4556 2454 2271 1969 1676 63.7
Tonga 0.7 0.4 5.2 -8.1 -8.6 -11.7 1141 94 -113 -112 —6.9
Tuvalu -34.5 -4.5 21.7 -15 -1.9 -10.2 52 241 6.3 -3.4 .
Vanuatu -59 -4.5 8.7 —6.5 7.0 1141 -8.2 -5.9 5.7 —6.0 —6.0
Vietnam -4.9 -35 -1.1 0.3 98 -11.9 —6.6 -3.8 —4.0 -3.9 -3.5
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Table A12. Emerging and Developing Economies: Balance on Current Account (continued)

Projections

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016

Latin America and the Caribbean 0.5 1.0 1.4 1.6 0.4 -0.7 -0.6 -1.2 -1.4 -1.8 -2.4

Antigua and Barbuda -129 -145 -217 -314 -343 305 -225 -139 -186 -18.2 -243
Argentina 6.3 1.7 2.6 3.2 2.3 1.3 1.8 0.9 0.1 -0.5 -0.9
The Bahamas -5.4 -2.8 -99 -196 -178 -159 -11.7 -124 -150 -143 -120
Barbados -56 -106 -10.7 -6.9 -4.5 -9.6 55 -7.4 -6.7 -6.0 -4.7
Belize -182 147 136 -2.1 -4.1 -9.8 -84 2.7 -8.1 -6.7 7.3
Bolivia 1.0 3.8 6.5 11.3 12.0 12.1 4.7 4.8 3.8 4.4 2.9
Brazil 0.8 1.8 1.6 1.2 0.1 -1.7 =15 -2.3 -2.6 -3.0 -3.6
Chile -1.1 2.2 1.2 4.9 45 -1.9 1.6 1.9 0.5 -13 -2.5
Colombia -0.9 -0.6 -1.1 -1.9 -2.9 -3.0 2.2 -3.1 -2.1 -2.2 -1.8
Costa Rica -5.0 -4.3 -4.9 -4.5 -6.3 -9.3 -2.0 -3.6 -4.5 -4.7 -5.1
Dominica -20.0 -204 -260 -157 -250 -31.8 -281 -28.0 -29.2 -275 225
Dominican Republic 5.1 4.8 -14 -3.6 -5.3 -9.9 -5.0 -8.6 -8.3 -54 -4.0
Ecuador -14 -1.6 1.0 3.9 3.6 2.2 -0.7 -4.4 -4.0 -4.0 -4.0
El Salvador -4.7 -4.1 -3.5 -4.2 -6.0 ~7.6 -1.8 -2.1 -3.8 -3.6 =35
Grenada -25.3 -9.0 -313 332 432 -387 332 -271 -253 -271 -26.2
Guatemala 4.7 -4.9 -4.6 -5.0 -5.2 -4.3 -0.0 -2.1 -3.3 -4.0 -5.4
Guyana -5.8 -6.7 -101 131 111 -13.1 -9.2 -98 -119 -229 -101
Haiti -1.6 -1.6 2.6 -1.4 =15 -4.4 -34 -2.3 -4.0 -4.6 -2.9
Honduras -6.8 =7.7 -3.0 -3.7 -9.0 -154 -3.7 -6.2 7.3 -7.1 -6.1
Jamaica —7.6 -6.4 -95 -100 -165 -178 -10.9 -8.1 -8.3 =7.7 -4.3
Mexico -1.0 -0.7 -0.6 -0.5 -0.9 =18 -0.7 -0.5 -0.9 -1.1 -15
Nicaragua -16.0 -144 -149 -134 -166 -233 -119 -141 -176 -165 -121
Panama -4.5 =R -4.9 -3.1 -72  -119 -02 -112 -125 -126 -6.8
Paraguay 2.3 2.1 0.2 1.4 1.5 -1.8 0.6 -3.2 -4.1 3.7 -2.8
Peru =15 0.0 1.4 3.1 1.4 -4.2 0.2 =15 -2.1 -2.8 -14
St. Kitts and Nevis -348 -201 -183 -204 -243 -332 -340 -275 -305 -289 -245
St. Lucia -147 -109 -171 302 -313 -278 -144 -167 -291 -208 -16.9
St. Vincent and the Grenadines -205 -244 223 -237 -346 352 350 -336 375 343 -252
Suriname -18.0 -103 -13.0 7.8 10.7 9.6 -1.1 1.0 0.4 -0.2 0.1
Trinidad and Tobago 8.7 12.4 22.5 39.6 24.8 31.3 9.0 17.6 18.7 19.2 17.9
Uruguay -0.7 0.0 0.2 -2.0 -0.9 -4.7 0.6 0.5 -1.0 -1.6 -1.9
Venezuela 14.1 13.8 17.7 14.8 8.8 12.0 2.6 4.9 7.0 6.3 2.0
Middle East and North Africa 6.6 9.5 16.1 17.9 144 149 2.4 6.5 127 11.2 9.3
Algeria 13.0 13.0 20.5 24.7 22.8 20.2 0.3 9.4 17.8 17.4 14.6
Bahrain 2.0 4.2 11.0 13.8 156.7 10.2 2.9 4.6 13.0 13.4 10.3
Djibouti 34 =8 -32 -115 -214 -243 -9.1 -6.7 -154 188 -174
Egypt 24 43 3.2 1.6 2.1 0.5 -2.3 -2.0 2.7 -2.3 -14
Islamic Republic of Iran 0.6 0.6 8.8 9.2 11.9 7.3 4.2 6.0 1.7 10.4 6.8
Iraq e e 6.2 19.0 12.5 128 -26.6 -6.2 -3.2 -0.7 15.8
Jordan 11.5 01 -180 -11.0 -16.9 -9.0 -6.3 -5.4 -8.5 -8.7 -4.6
Kuwait 19.7 26.2 37.2 44.6 36.8 40.5 26.1 31.8 39.4 39.4 41.8
Lebanon -130 -1563 -134 -5.3 -6.8 -9.2 -94 -102 -129 -128 -9.8
Libya? 8.4 20.3 39.6 49.7 4.7 4.7 15.6 16.0 e e e
Mauritania -13.6 -346 —47.2 -13 -183 -1568 123 -4.9 -6.9 -5.0 -7.3
Morocco 3.2 1.7 1.8 2.2 -0.1 5.2 -4.9 -4.2 5.7 -4.1 -1.8
Oman 24 45 16.8 15.4 5.9 8.3 -0.6 11.6 14.9 14.7 12.3
Qatar 25.3 224 30.9 25.3 25.0 29.2 10.2 18.7 36.1 34.0 26.2
Saudi Arabia 13.1 20.8 28.5 27.8 24.3 27.8 6.1 8.7 19.8 13.8 6.2
Sudan -7.9 -65 -111 152 125 -9.0 -124 -85 -55 -6.6 -6.5
Syrian Arab Republic -12.5 -1.6 -2.3 -2.3 -3.6 2.8 -5.7 -4.4 -4.6 -4.8 -5.0
Tunisia 2.7 -2.4 -0.9 -1.8 -2.4 -3.8 2.8 -4.8 -7.8 -5.8 -1.6
United Arab Emirates 5.2 5.6 11.6 15.4 6.0 7.4 3.0 7.7 10.4 10.5 11.2
Republic of Yemen 1.5 1.6 3.8 1.1 -7.0 -46 -10.2 -4.4 -4.0 -4.0 -4.4
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Table A12. Emerging and Developing Economies: Balance on Current Account (concluded)

Projections

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2016
Sub-Saharan Africa -2.8 -1.4 -05 4.3 1.3 0.0 24 -24 0.4 04 -0.6
Angola -5.6 3.8 18.2 27.5 15.7 8.6 -10.0 -1.8 6.2 95 4.4
Benin -9.4 -7.0 -6.3 -53 -101 -8.0 -8.9 -6.3 -5.3 -6.8 -5.2
Botswana 5.7 35 15.2 17.2 15.0 7.5 -5.5 -2.5 2.4 0.0 4.0
Burkina Faso 90 -11.0 -11.6 9.1 -82 115 —4.9 —4.2 —4.1 7.6 -5.6
Burundi —4.6 -8.4 -12 145 -246 -150 -161 -120 -158 -149 -17.2
Cameroon -1.8 -3.4 -3.4 1.6 14 -0.8 -3.7 -3.9 -3.1 -3.0 -2.9
Cape Verde -111  -143 -3.5 -54 -147 -157 -153 -118 -180 -157 -7.9
Central African Republic —2.2 -1.8 —6.5 -3.0 6.2 -104 7.9 -8.7 9.1 -8.5 —6.6
Chad -490 171 2.4 -9.0 1.1 -01 221 -213 -8.0 —6.1 -4.3
Comoros -3.2 4.6 7.4 6.7 -6.3 111 -9.0 -6.8 -121  -10.1 -6.8
Democratic Republic of Congo 0.9 -3.0 -133 2.7 -11 175 -105 —6.8 —2.8 0.7 1.1
Republic of Congo 2.5 7.6 2.0 2.0 -8.0 1.2 -8.9 2.7 12.5 16.0 6.1
Cote d’Ivoire® 2.1 1.6 0.2 2.8 -0.7 1.9 7.4 3.9 . . .
Equatorial Guinea -333 -21.6 —6.2 71 4.3 91 -171 -238 -10.2 -9.0 -5.6
Eritrea 9.7 -0.7 0.3 -3.6 —6.1 5.5 7.6 -5.8 -0.9 0.2 -1.3
Ethiopia -1.3 -1.4 —6.3 9.1 —4.5 5.6 -5.0 —4.3 -8.1 -8.1 —4.2
Gabon 95 11.2 22.9 15.6 17.3 23.7 7.9 11.8 17.0 15.3 5.9
The Gambia -7.3 -70 -134 -10.2 96 -12.7 -99 -120 -120 -128 -13.8
Ghana -1.1 2.5 5.1 —6.2 -8.0 -10.8 -4.0 7.2 -6.8 -5.2 -2.3
Guinea -0.8 —2.8 -0.4 70 -10.3 -75 -108 127 -114 121 -144
Guinea-Bissau -0.5 1.4 2.1 5.6 -4.4 -4.9 6.0 —6.2 5.7 -4.3 -1.5
Kenya -0.2 0.1 -1.5 -2.3 —4.0 6.7 5.6 7.9 -9.3 -7.9 -4.0
Lesotho -13.9 5.5 7.6 4.7 13.9 7.9 -05 -162 -234 -178 -11.8
Liberia -244 202 374 -139 314 -573 -383 441 -376 655 -7.0
Madagascar —6.0 9.2 -10.6 -8.8 127 206 -207 -134 71 —6.4 0.3
Malawi -11.7 -112 147 125 1.0 -10.2 -5.8 -1.3 -3.8 -3.7 -2.0
Mali 7.0 -7.9 -8.5 —4.1 -69 -12.7 7.5 -8.5 -6.8 -8.0 -7.8
Mauritius 1.6 -1.8 -5.0 -9.1 -54 -101 7.4 -95 -11.6 -9.6 -3.5
Mozambique -175 -10.7 -116 -10.7 97 -119 -105 127 -120 -121 -122
Namibia 6.1 7.0 47 13.9 9.1 2.7 -0.7 -1.1 -0.9 -3.3 0.7
Niger 7.5 -7.3 -8.9 -8.6 -82 -13.0 -287 -30.7 -22.7 141 -4.0
Nigeria -59 5.7 6.5 26.5 18.7 15.4 13.0 6.4 14.6 13.3 9.0
Rwanda -2.5 1.8 1.0 -4.3 —2.2 -4.9 -8.5 —6.8 -9.2 -6.2 -3.3
Sdo Tomé and Principe -141 -16.2 95 -275 376 378 -28.0 -320 447 425 -249
Senegal 6.4 -6.9 -9.0 -95 -11.8 -143 =17 -83 -115 -10.8 -8.2
Seychelles 0.2 -58 -188 -132 -205 489 -400 -50.7 -32.7 -18.6 -2.1
Sierra Leone -4.8 -5.8 7.1 -5.6 -55 115 -8.4 97 -119 -114 -9.2
South Africa -1.0 -3.0 -3.5 -5.3 7.0 7.1 —4.1 -2.8 -4.4 5.1 -6.0
Swaziland 14 -0.3 -76 -10.3 -52 -111 -168 -206 -16.0 -129 -7.5
Tanzania -0.2 2.5 -3.8 -76 -10.0 -111 -10.2 -8.6 -95 -107 7.2
Togo -10.8 -10.0 -9.9 -8.4 -8.7 -9.6 -6.9 -7.9 -8.4 7.4 —6.1
Uganda -4.7 0.1 -1.4 -3.4 -3.1 -3.1 —6.8 99 -10.6 -9.2 —4.1
Zambia -143 -104 -8.5 -0.4 —6.5 7.2 4.2 3.8 5.9 3.3 0.0
Zimbabwe* . -10.9 —-8.6 72 232 -244 183 175 175 129

'Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic
structure.

2 ibya's projections are excluded due to the uncertain political situation.

3Cote d'lvoire’s projections are not shown due to the uncertain political situation.

“The Zimbabwe dollar ceased circulating in early 2009. Data are based on staff estimates of price and exchange rate developments in U.S. dollars. IMF staff estimates of U.S.
dollar values may differ from the authorities’ estimates.
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Table A13. Emerging and Developing Economies: Net Financial Flows?
(Billions of U.S. dollars)

Average Projections
2000-02 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Emerging and Developing Economies

Private Financial Flows, Net 766 1729 226.4 291.2 2521 694.7 230.3 236.6 4701 388.1 411.5
Private Direct Investment, Net 155.5 146.0 187.7 252.7 258.1 418.3 439.6 247.7 37141 357.7 378.7
Private Portfolio Flows, Net -33.9 0.0 16.2 35.1 —-40.5 89.2 -57.9 120.2 162.2 69.0 93.2
Other Private Financial Flows, Net —-45.0 26.9 22.5 3.4 34.5 187.2 -1514 -1314 -632 -385 -60.4

Official Financial Flows, Net? -170 -476 513 -104.0 -1675 -1009 -102.2 125.4 875 410 -910

Change in Reserves? -109.4 -3215 -4109 -587.9 -749.8 12146 -7359 -503.8 -8854 -969.8 -938.1

Memorandum

Current Account* 75.0 1452 219.7  443.0 661.5 649.7 704.2 326.6 378.1 646.5 635.9
Central and Eastern Europe
Private Financial Flows, Net 21.0 38.5 50.0 101.9 117.3 183.4 153.4 29.0 75.4 119.5 139.7

Private Direct Investment, Net 14.8 14.6 30.6 37.8 64.1 74.8 66.4 31.2 22.3 39.4 434
Private Portfolio Flows, Net 1.4 5.1 15.4 20.8 0.6 -3.3 -9.8 10.0 28.9 34.5 27.8
Other Private Financial Flows, Net 4.8 18.8 4.0 43.3 52.6 112.0 96.8 -12.2 24.2 457 68.4
Official Flows, Net2 49 5.0 9.7 315) 4.8 6.7 21.9 52.2 38.5 23.0 8.4
Change in Reserves® -46 -109 128 436 -324 -36.8 —4.1 -29.0 -35.1 -40.0 -30.8
Commonwealth of Independent States®
Private Financial Flows, Net -4.6 20.9 5.6 29.1 51.6 129.2 -96.2 620 -23.7 6.2 10.7
Private Direct Investment, Net 4.1 5.4 13.2 1.7 21.3 28.3 52.2 16.6 19.0 29.0 32.8
Private Portfolio Flows, Net 1.3 2.0 47 3.9 49 19.5 -31.4 -9.5 55 6.8 51
Other Private Financial Flows, Net -10.0 134  -123 135 25.4 814 1170 -69.1 -482 296 -27.2
Official Flows, Net2 -43 -112 -1041 -18.3 254 -6.0 -19.0 42.5 1.2 3.6 0.0
Change in Reserves? -16.7 -327 549 771 1278 -168.0 27.0 -79 545 -1148 -90.4
Developing Asia
Private Financial Flows, Net 25.4 81.7 144.0 90.0 50.2 190.0 494 162.6 280.7 169.7 125.2
Private Direct Investment, Net 50.8 58.5 68.3 93.9 85.7 153.7 134.5 66.8 175.3 1101 108.1
Private Portfolio Flows, Net -13.6 221 39.2 16.7 —445 68.7 21.2 58.2 82.6 66.3 68.6
Other Private Financial Flows, Net -11.9 1.1 36.5 -205 8.9 -32.4 -106.3 37.7 22.9 -6.7 516
Official Flows, Net2 -54 183 -0.6 -2.9 1.3 0.4 -5.4 17.2 16.6 13.2 11.8
Change in Reserves? -63.0 -1886 —243.0 -277.8 -3553 6163 -5050 -453.0 -581.7 5414 -567.4
Latin America and the Caribbean
Private Financial Flows, Net 38.8 17.0 16.7 46.8 39.5 110.0 66.3 33.1 104.3 131.1 137.8
Private Direct Investment, Net 64.4 37.3 50.8 56.7 33.0 91.5 97.4 68.8 75.3 112.3 123.4
Private Portfolio Flows, Net 9.9 125 -231 3.1 16.5 39.5 -12.8 34.7 71.5 39.0 42.8
Other Private Financial Flows, Net -15.7 -78 -11.0 -131 -10.0 210 -183 -70.3 -425 2041 -28.4
Official Flows, Net? 111 5.1 -10.7 -39.6 -551 6.6 1.8 441 48.5 371 38.2
Change in Reserves? -11 325 233 -36.1 -525 1339 -50.7 493 -103.7 -858 -64.8
Middle East and North Africa
Private Financial Flows, Net 7.5 11.0 -3.6 25 197 54.0 33.0 49.5 116 -753 -40.2
Private Direct Investment, Net 9.9 17.7 13.1 35.3 449 471 57.2 36.4 52.7 34.8 39.6
Private Portfolio Flows, Net -102 -156 236 128 -29.9 —-43.2 -3.4 229 284 822 -63.4
Other Private Financial Flows, Net 7.1 8.9 6.9 -200 3438 50.2 -20.8 -98 128 -279 -164
Official Flows, Net2 -219 -270 364 389 -585 -75.7 -101.7 413 -375 1249 1575
Change in Reserves3 -213 -570 581 -129.7 -1515 -230.8 -185.2 26.0 -106.3 -158.6 -152.8
Sub-Saharan Africa
Private Financial Flows, Net 3.4 3.7 13.7 20.9 13.3 28.1 24.5 24.4 21.7 36.9 38.2
Private Direct Investment, Net 115 12.5 11.6 17.3 8.9 23.0 31.9 28.0 26.4 322 31.4
Private Portfolio Flows, Net —2.9 -1.2 3.6 3.3 11.9 80 -216 4.0 2.0 4.5 12.2
Other Private Financial Flows, Net -5.1 =5 -1.6 0.2 7.5 -3.0 14.2 —7.6 —6.7 0.2 -5.3
Official Flows, Net? -1.4 -1.3 -3.2 -78 345 -6.2 0.3 10.7 20.2 6.9 8.0
Change in Reserves? 2.7 02 187 236 -30.3 -288 179 9.4 —4.1 -29.2 -32.0

Memorandum

Fuel Exporting Countries

Private Financial Flows, Net —20.6 19.3 -6.0 6.3 2.2 117.2  -1321 -584 —62.0 -1153 -100.9

Other Countries

Private Financial Flows, Net 972 153.6 232.3 284.9 254.4 577.5 362.4 295.0 5321 503.4 512.3

TNet financial flows comprise net direct investment, net portfolio investment, other net official and private financial flows, and changes in reserves.

2Excludes grants and includes transactions in external assets and liabilities of official agencies.

3A minus sign indicates an increase.

“The sum of the current account balance, net private financial flows, net official flows, and the change in reserves equals, with the opposite sign, the sum of the capital account and errors and omissions.
5Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.
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STATISTICAL APPENDIX

Table A14. Emerging and Developing Economies: Private Financial Flows!
(Billions of U.S. dollars)

Average Projections
2000-02 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Emerging and Developing Economies

Private Financial Flows, Net 76.6 1729 2264 2912 25241 694.7  230.3 236.6 4701 388.1 4115
Assets -111.7 1243 2634 -373.9 -743.6 -9492 -576.7 -247.0 -433.2 -4250 —498.4
Liabilities 187.9 295.6  489.3 664.2 9941 1,6426 8037 4843 902.7 8126  908.1
Central and Eastern Europe
Private Financial Flows, Net 21.0 38.5 50.0 101.9 117.3 183.4 153.4 29.0 75.4 119.5 139.7

Assets -6.7 -102 -30.0 -178 563 443 -288 -10.7 -7.5 7.6 -2.0
Liabilities 27.8 48.6 80.0 119.6 173.4 226.9 181.3 39.8 82.7 111.8 141.7

Commonwealth of Independent States?

Private Financial Flows, Net —4.6 20.9 5.6 29.1 51.6 1292 962 620 -237 6.2 10.7
Assets -195 244 531 -80.5 -1004 -160.7 -2650 -733 915 -788 -855
Liabilities 14.9 45.3 58.6 109.6 151.9 289.9 168.8 11.3 67.8 84.9 96.2

Developing Asia

Private Financial Flows, Net 25.4 81.7 144.0 90.0 50.2 190.0 49.4 162.6  280.7 169.7 125.2
Assets -348 235 532 -1145 -2263 -2459 -167.0 -827 -1129 1327 -195.1
Liabilities 59.8 104.8 197.0 204.5 2755 4357 2155 2456 3941 303.6 3205

Latin America and the Caribbean

Private Financial Flows, Net 38.8 17.0 16.7 46.8 39.5 110.0 66.3 33.1 104.3 131.1 137.8
Assets -308 336 455 498 -90.6 -1141 -76.0 927 -161.7 -90.6 -92.3
Liabilities 69.3 49.4 61.8 95.9 129.9 223.9 141.0 126.4 2655 221.1 2291

Middle East and North Africa

Private Financial Flows, Net 7.5 11.0 -3.6 2.5 -19.7 54.0 33.0 49.5 11.6 -75.3 -40.2
Assets -127 225 -7113 936 -237.3 -356.0 -20.9 247 392 1156  -96.5
Liabilities 5.2 33.5 67.7 96.1 2176 410.0 53.9 24.7 50.8 40.3 56.4

Sub-Saharan Africa

Private Financial Flows, Net 3.4 3.7 13.7 20.9 13.3 28.1 24.5 24.4 21.7 36.9 38.2
Assets -73 101 -104 177 327 282 189 123 204 149 -26.9
Liabilities 10.9 13.8 24.2 38.5 45.7 56.2 43.2 36.5 447 50.9 64.1

TPrivate financial flows comprise direct investment, portfolio investment, and other long- and short-term investment flows.
2Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.
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WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Table A15. Emerging and Developing Economies: Reserves!

Projections
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Billions of U.S. Dollars
Emerging and Developing Economies 1,341.4 1,792.0 2,304.4 3,073.3 4,368.6 4,950.4 5,596.9 6,481.2 7,450.8 8,388.4
Regional Groups
Central and Eastern Europe 114.5 134.0 164.3 208.9 264.8 261.5 300.4 335.5 375.6 406.4
Commonwealth of Independent States? 91.8 148.2 213.8 355.2 547.8 502.1 512.2 566.8 681.5 771.9
Russia 73.8 121.5 176.5 296.2 467.6 412.7 417.8 456.2 544.2 614.2
Excluding Russia 18.0 26.7 37.3 59.0 80.3 89.4 94.5 110.5 137.3 157.7
Developing Asia 670.3 934.6 1,156.1 1,4894 2,128.7 25339 3,077.7 36584 41995 4,766.4
China 409.2 615.5 8225 11,0695 15313 19503 24179 28896 3,353.4 3,841.6
India 99.5 127.2 132.5 171.3 267.6 248.0 266.2 292.3 301.2 305.8
Excluding China and India 161.6 191.8 2011 248.5 329.8 335.6 393.7 476.5 544.9 619.0
Latin America and the Caribbean 195.4 220.6 255.3 310.3 4451 497.3 547.8 651.4 737.3 802.0
Brazil 48.9 52.5 53.3 85.2 179.5 192.9 2374 287.5 3401 387.9
Mexico 59.0 64.1 741 76.3 871 95.1 99.6 120.3 130.3 140.3
Middle East and North Africa 230.3 293.8 4341 595.5 836.9 9995 1,001.2 1,075 1,266.1 11,4189
Sub-Saharan Africa 391 60.7 80.9 114.0 145.2 156.2 157.5 161.6 190.8 222.8
Excluding Nigeria and South Africa 25.3 304 33.8 48.4 64.0 724 77.3 85.7 99.2 117.3
Analytical Groups
By Source of Export Earnings
Fuel 291.7 4191 612.9 9272 1,3431 14735 14426 15925 1,890.9 2,1455
Nonfuel 1,049.6 1,3729 1,691.5 2,146.1 3,0255 34770 41543 48888 55599 6,242.9
Of Which, Primary Products 31.8 354 38.7 46.8 58.4 71.3 82.3 99.8 124.9 135.3
By External Financing Source
Net Debtor Economies 564.5 664.8 773.6 9715 1,350.7 1,399.1 15855 1,820.1 2,003.7 2,168.9
Of Which, Official Financing 11.7 143 31.9 34.8 415 443 54.8 58.8 65.7 721
Net Debtor Economies by Debt-
Servicing Experience
Economies with Arrears and/or
Rescheduling during 2005-09 35.9 46.4 60.1 73.2 101.5 105.2 119.6 129.7 141.9 154.8
Other Groups
Heavily Indebted Poor Countries 18.6 23.3 24.3 314 415 451 54.5 61.1 70.1 81.3
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Table A15. Emerging and Developing Economies: Reserves! (concluded)

STATISTICAL APPENDIX

Projections
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Ratio of Reserves to Imports of Goods and Services3
Emerging and Developing Economies 59.6 62.6 67.2 75.5 87.0 80.0 109.3 102.0 100.2 101.9
Regional Groups
Central and Eastern Europe 384 34.3 36.1 37.8 37.6 30.7 49.8 48.0 45.8 455
Commonwealth of Independent States? 52.2 65.1 76.6 100.9 115.4 81.1 118.1 103.7 99.5 101.2
Russia 71.5 93.0 107.4 141.7 165.5 112.3 164.8 136.5 129.4 130.9
Excluding Russia 24.7 27.5 32.5 41.3 41.8 35.5 52.4 52.1 51.9 53.8
Developing Asia 74.4 79.4 81.7 89.5 107.1 106.2 1447 131.0 129.4 129.4
China 911 101.5 115.5 125.4 148.0 158.2 217.2 189.3 189.8 187.4
India 1071 97.0 72.8 75.5 95.1 71.3 73.8 68.4 60.6 54.4
Excluding China and India 44.9 43.6 38.6 42.5 49.0 41.7 60.2 56.8 55.5 57.8
Latin America and the Caribbean 47.2 44.4 43.4 44.8 53.9 49.7 70.4 65.3 61.8 62.5
Brazil 76.8 65.6 54.4 70.7 113.8 87.6 135.9 117.6 113.0 121.5
Mexico 314 29.8 30.5 27.4 28.5 28.5 38.7 36.8 33.0 32.7
Middle East and North Africa 72.9 74.7 89.9 103.7 113.6 104.5 117.2 118.5 119.9 123.4
Sub-Saharan Africa 27.4 34.8 38.4 48.1 49.3 42.0 48.8 42.3 43.6 48.0
Excluding Nigeria and South Africa 34.9 34.0 31.4 40.0 4.7 353 39.8 39.3 39.3 43.6
Analytical Groups
By Source of Export Earnings
Fuel 66.7 76.8 89.6 112.7 123.7 104.9 123.1 118.2 120.1 124.7
Nonfuel 58.0 59.3 61.6 66.0 76.8 72.7 105.2 97.7 94.8 95.8
Of Which, Primary Products 56.7 51.7 45.6 47.9 47.0 43.6 63.6 59.6 60.6 61.0
By External Financing Source
Net Debtor Economies 45.8 42.9 41.7 44.0 50.1 42.4 60.1 56.8 53.0 52.7
Of Which, Official Financing 21.8 221 40.8 38.4 37.3 31.9 42.9 374 34.7 35.4
Net Debtor Economies by Debt-
Servicing Experience
Economies with Arrears and/or
Rescheduling during 2005-09 3141 31.3 33.4 34.4 38.5 31.5 43.8 39.0 355 35.6
Other Groups
Heavily Indebted Poor Countries 32.0 32.1 27.3 30.2 32.7 28.1 38.0 37.1 36.9 40.3

"In this table, official holdings of gold are valued at SDR 35 an ounce. This convention results in a marked underestimation of reserves for countries that have substantial gold holdings.
2(Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.

3Reserves at year-end in percent of imports of goods and services for the year indicated.
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WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Table A16. Summary of Sources and Uses of World Savings

(Percent of GDP)
Averages Projections
1989-96 1997-2004 2005 2006 2007 2008 2009 2010 2011 2012 2013-16
World
Savings 22.1 21.8 227 240 241 239 216 23.0 240 247 25.7
Investment 23.1 220 225 232 237 237 217 229 234 241 252
Advanced Economies
Savings 21.9 208 2041 208 206 194 169 178 184 192 19.9
Investment 22.5 212 212 216 216 209 178 186 19.0 196 20.5
Net Lending —0.6 -04 11 -08 10 15 -09 08 -06 04 0.6
Current Transfers 04 -06 -07 -07 -08 -08 -08 -08 -08 08 -0.7
Factor Income -0.5 0.3 0.7 1.0 0.4 02 -01 0.2 0.4 0.6 0.6
Resource Balance 0.4 0.1 -09 10 -05 -07 0.1 0.0 -041 -0.1 -0.3
United States
Savings 15.8 166 151 16.2 143 124 109 116 124 143 15.4
Investment 18.3 197 203 205 196 180 148 159 162 172 18.5
Net Lending 2.4 3.1 52 43 52 -56 40 43 38 -29 -3.1
Current Transfers 0.4 -06 -08 -07 -08 -08 -09 -09 -09 -08 -0.7
Factor Income -0.8 0.9 1.3 2.0 0.6 0.1 04 0.0 0.6 1.3 1.2
Resource Balance -1.2 -34 57 57 50 49 -27 -34 35 -34 -3.6
Euro Area’
Savings o 214 212 220 225 213 187 193 191 19.4 19.9
Investment . 208 208 217 223 218 189 190 191 19.4 19.8
Net Lending . 0.5 0.4 0.4 03 -06 -02 02 -041 0.0 0.1
Current Transfers2 -0.6 -07 -09 -09 -10 -1 -1.1 -1.1 -1.1 -1.1 -1.1
Factor Income? -0.7 -05 -02 0.1 -04 -07 -06 -04 -05 -04 -04
Resource Balance? 1.0 1.8 1.6 1.3 1.6 1.1 1.5 1.6 1.6 1.6 1.7
Germany
Savings 22.5 202 220 2441 259 252 215 228 222 221 221
Investment 23.2 197 169 176 183 185 165 175 171 17.5 18.1
Net Lending -0.7 0.5 51 6.5 7.6 6.7 5.0 5.3 51 46 4.1
Current Transfers -1.6 -13 13 12 13 -14 -14 15 15 -15 -15
Factor Income 0.3 0.3 1.1 1.9 1.8 1.2 1.0 1.0 1.3 1.5 1.8
Resource Balance 1.1 2.2 53 5.7 7.2 6.9 5.4 5.8 5.3 45 3.7
France
Savings 20.0 210 198 206 212 20.1 171 173 173 177 18.5
Investment 19.9 192 203 211 222 220 190 193 201 204 20.8
Net Lending 0.2 18 05 -06 -10 -19 -19 -21 2.8 =27 -2.3
Current Transfers —0.6 10 13 12 12 12 -14 -13 -13 -3 -1.3
Factor Income 04 1.1 1.4 1.6 1.6 15 1.2 1.5 1.4 14 14
Resource Balance 1.2 i7 06 10 -14 22 -17 22 -30 -29 2.4
Italy
Savings 20.5 206 190 190 194 183 168 167 165 1741 18.1
Investment 20.6 204 207 216 219 212 189 202 199 2041 20.8
Net Lending 0.1 02 -17 26 -24 29 -21 -35 -34 -30 -2.8
Current Transfers -0.5 -5 -07 -09 -09 -10 -08 -08 -08 -08 -0.8
Factor Income -1.5 -1.1 -10 -09 13 -12 07 -09 17 -16 -14
Resource Balance 1.9 1.7 00 -08 -03 07 06 -18 -09 -06 -0.6
Japan
Savings 325 276 272 277 285 267 229 238 243 248 25.2
Investment 30.4 248 236 238 237 236 202 202 219 225 23.0
Net Lending 2.2 2.8 3.6 3.9 4.8 3.2 2.7 3.6 2.4 2.3 2.2
Current Transfers 0.2 -02 -02 -02 -03 -03 -02 -02 -02 -02 -0.1
Factor Income 0.8 15 2.3 2.7 3.1 3.1 2.5 2.4 2.4 2.5 2.8
Resource Balance 1.5 1.5 1.5 1.4 1.9 0.4 0.5 1.4 0.1 0.0 -0.5
United Kingdom
Savings 15.6 158 145 1441 156 150 118 124 132 145 17.3
Investment 17.8 174 171 175 182 166 135 148 156 164 18.5
Net Lending 2.2 -16 -26 -34 -26 -16 -7 -25 -24 -9 -1.2
Current Transfers 0.7 -8 -09 -09 -10 -10 11 -14 -1 —1.1 —1.1
Factor Income 04 0.9 1.7 0.6 14 1.9 1.5 2.2 1.7 1.5 1.3
Resource Balance -1.1 -1.7 34 -31 -3.1 -26 -21 -33 -31 —2.4 -1.4
International Monetary Fund | April 2011



STATISTICAL APPENDIX

Table A16. Summary of Sources and Uses of World Savings (continued)
Averages Projections
1989-96 1997-2004 2005 2006 2007 2008 2009 2010 2011 2012 2013-16

Canada
Savings 16.5 213 240 244 241 236 1841 19.0 189 19.2 20.0
Investment 19.3 20.1 221 23.0 232 231 21.0 2241 21.7 21.9 21.7
Net Lending —2.8 1.2 1.9 1.4 0.8 04 -29 31 -28 2.6 -1.8
Current Transfers 0.1 0.1 0.1 0.1 -0.1 00 -041 02 -01 -0.1 -0.1
Factor Income -3.6 -7 17 -09 -09 -10 09 10 -3 -1.5 -1.3
Resource Balance 0.9 3.9 3.7 2.4 1.9 15 -18 20 -4 -1.1 -0.3
Newly Industrialized Asian Economies
Savings 35.0 323 318 325 334 328 314 333 330 32.8 32.0
Investment 325 273 2641 26.4 261 277 234 262 26.7 26.8 26.7
Net Lending 2.5 5.1 57 6.1 7.3 5.0 8.0 71 6.3 6.0 5.3
Current Transfers 0.1 -05 -07 -07 -07 -06 -06 -07 -07 -0.7 -0.7
Factor Income 0.9 0.4 0.1 0.6 0.7 0.9 1.0 0.6 0.7 0.7 0.8
Resource Balance 1.7 5.2 6.3 6.2 7.3 4.7 7.7 7.2 6.3 6.0 5.2
Emerging and Developing Economies
Savings 23.4 255 310 329 331 337 3241 33.0 342 34.2 34.7
Investment 259 250 268 278 2941 30.1 303 313 316 31.9 32.5
Net Lending -1.9 0.5 41 5.1 4.0 3.6 1.9 1.8 2.6 2.3 2.2
Current Transfers 0.6 1.2 1.7 1.8 1.6 1.5 14 1.3 1.2 1.1 1.1
Factor Income -1.6 -19 18 16 -16 -15 -13 -15 -5 -1.5 -1.0
Resource Balance -0.9 1.2 43 5.1 4.0 3.7 1.7 2.0 3.0 2.6 2.2
Memorandum
Acquisition of Foreign Assets 1.5 9.1 112 135 6.8 45 5.8 5.6 52 5.0
Change in Reserves 1.0 1 54 5.8 7.7 3.9 2.8 41 4.0 3.5 3.6
Regional Groups
Central and Eastern Europe
Savings 20.7 178 165 168 16.6 17.1 16.5 16.8 16.9 16.8 16.8
Investment 22.4 213 214 233 247 249 191 21.0 223 224 22.8
Net Lending -1.5 -35 49 -66 -81 -78 27 43 54 -5.6 -6.0
Current Transfers 1.7 2.1 1.9 2.0 1.8 1.7 1.9 1.6 1.5 1.4 1.3
Factor Income -1.6 -13 20 -24 -29 -24 24 23 22 -2.1 -2.0
Resource Balance 1.7 -43 50 -63 71 -73 24 37 48 5.1 -55
Memorandum
Acquisition of Foreign Assets 0.7 24 53 6.3 5.1 2.2 2.5 2.9 2.5 2.4 3.4
Change in Reserves 0.2 1.1 3.7 2.5 2.3 0.2 1.8 2.0 2.1 1.5 2.4
Commonwealth of Independent
States3
Savings . 259 300 302 307 301 21.8 257 297 29.2 28.0
Investment . 203 212 230 267 252 19.0 217 249 259 26.9
Net Lending - 5.6 8.8 7.3 4.0 4.8 2.7 4.0 4.8 3.2 1.1
Current Transfers . 0.5 0.5 0.4 0.3 0.4 0.4 0.3 0.1 0.1 0.1
Factor Income . -29 27 -33 29 34 36 -36 -30 -2.6 -1.4
Resource Balance . 7.8 11.0 10.3 6.8 8.0 58 71 7.7 5.8 2.5
Memorandum
Acquisition of Foreign Assets o 77 154 148 174 100 1.5 5.6 7.3 5.6 3.4
Change in Reserves e 3.1 7.7 9.8 98 -12 0.5 2.8 4.6 3.2 1.1
Developing Asia
Savings 31.1 335 402 429 438 443 456 455 458 46.2 46.7
Investment 334 316  36.1 369 369 383 414 422 425 42.6 422
Net Lending -2.3 1.9 41 6.0 6.9 6.0 41 3.2 3.3 3.6 45
Current Transfers 1.0 1.7 2.2 2.2 2.2 2.0 1.9 1.8 1.8 1.7 1.6
Factor Income -1.7 -15 07 -04 -02 0.1 0.1 -02 -02 -0.2 -0.1
Resource Balance -1.6 1.8 2.6 42 49 3.9 2.2 1.7 1.8 2.1 2.9
Memorandum
Acquisition of Foreign Assets 2.7 5.0 88 107 134 7.5 6.6 6.8 5.6 5.7 6.4
Change in Reserves 1.8 3.0 6.8 74 102 6.8 57 6.2 5.2 49 5.7
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WORLD ECONOMIC OUTLOOK: TENSIONS FROM THE TWO-SPEED RECOVERY

Table A16. Summary of Sources and Uses of World Savings (continued)

210

Averages Projections
1989-96 1997-2004 2005 2006 2007 2008 2009 2010 2011 2012 2013-16
Latin America and the Caribbean
Savings 18.7 187 220 233 225 226 193 204 2038 20.9 21.0
Investment 201 207 205 217 225 238 20.1 21.8 224 22.9 23.5
Net Lending -1.4 -1.9 1.5 1.6 00 -12 -07 -14 -16 -2.0 -2.5
Current Transfers 0.8 1.3 2.0 2.1 1.8 1.6 1.5 1.3 1.2 1.2 1.2
Factor Income 2.2 -29 -29 -31 =31 -3.1 2.7 =207 27 2.7 -2.8
Resource Balance 0.0 -04 2.4 2.6 1.3 0.3 0.5 00 -041 0.5 0.9
Memorandum
Acquisition of Foreign Assets 1.0 2.0 3.4 3.2 6.2 2.2 3.6 4.8 2.6 2.0 14
Change in Reserves 0.8 0.4 1.4 1.7 3.6 1.2 1.2 2.1 1.6 11 09
Middle East and North Africa
Savings 21.5 279 399 412 404 418 306 329 375 36.3 35.1
Investment 24.5 234 235 233 263 268 283 265 246 25.0 22.8
Net Lending -3.0 47 165 181 144 149 3.3 69 133 11.7 —6.0
Current Transfers 2.2 -1.1 o0 -04 09 10 -15 -13 -13 -1.4 1.3
Factor Income 1.0 06 -0.3 0.8 0.9 0.5 01 -06 -09 -0.7 -2.0
Resource Balance -1.9 52 169 179 145 155 3.9 85 15.0 13.4 5.5
Memorandum
Acquisition of Foreign Assets 1.0 6.7 218 308 347 150 2.6 72 122 11.0 3.4
Change in Reserves 0.7 2.4 9.8 96 125 80 -13 45 6.0 5.0 2.4
Sub-Saharan Africa
Savings 15.8 162 188 246 226 225 199 204 225 22.6 21.3
Investment 16.9 186 194 203 212 224 221 223 218 21.9 21.3
Net Lending -1.1 23 -06 4.3 1.4 01 22 -9 0.7 0.8 0.1
Current Transfers 2.0 2.3 2.6 4.6 4.6 4.5 4.7 3.9 3.7 3.5 3.3
Factor Income -3.1 -44 58 -46 -58 58 38 -45 52 5.1 -4.5
Resource Balance 0.3 -0.1 2.6 44 2.7 14 30 -2 2.2 2.4 1.3
Memorandum
Acquisition of Foreign Assets 0.6 2.2 44 9.2 7.5 3.6 2.8 3.2 53 59 5.4
Change in Reserves 0.8 1.0 3.8 42 3.5 19 -1 0.4 24 25 24
Analytical Groups
By Source of Export Earnings
Fuel Exporters
Savings 21.8 286 375 392 376 378 280 304 353 34.3 32.3
Investment 25.5 228 222 229 260 252 241 236 24.0 24.7 25.5
Net Lending -1.9 59 153 164 11.7 126 44 70 115 9.7 6.6
Current Transfers 3.3 -17 -06 -03 -07 -07 10 -0 1.0 -1.0 -1.1
Factor Income 0.2 -13 -25 -20 -21 25 22 28 -28 2.4 -0.9
Resource Balance 15 90 185 189 146 16.0 72 106 15.0 13.0 8.9
Memorandum
Acquisition of Foreign Assets 1.4 77 207 246 267 137 2.8 70 113 9.5 6.7
Change in Reserves 0.2 2.5 9.1 10.1 10.8 36 -16 3.5 58 43 2.6
Nonfuel Exporters
Savings 23.7 248 292 3141 31.8 324 3341 337 339 34.2 35.3
Investment 25.6 255 281 292 300 315 318 332 336 33.9 34.3
Net Lending -1.9 -0.6 1.2 1.9 1.8 0.9 1.3 0.5 0.3 0.3 1.0
Current Transfers 1.4 1.8 2.3 2.4 2.3 2.2 2.0 1.9 1.8 1.7 1.7
Factor Income -1.9 20 -16 -16 -15 -12 11 12 12 -1.2 -1.1
Resource Balance -1.4 -0.5 0.4 1.1 1.0 -041 03 -02 -03 0.2 0.4
Memorandum
Acquisition of Foreign Assets 1.6 3.3 59 7.3 9.6 4.6 4.9 515 4.0 4.0 45
Change in Reserves 1.2 1.8 44 4.6 6.8 3.9 3.9 43 3.5 3.3 39
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Table A16. Summary of Sources and Uses of World Savings (concluded)
Averages Projections
1989-96 1997-2004 2005 2006 2007 2008 2009 2010 2011 2012 2013-16

By External Financing Source
Net Debtor Economies

Savings 19.7 192 215 225 229 221 209 221 22.3 22.6 23.8

Investment 21.8 21.3 2341 242 255 259 229 246 254 25.9 27.0

Net Lending 2.1 21 -15 16 -26 -38 -20 -26 31 -3.3 -3.2
Current Transfers 1.7 2.4 3.0 3.0 2.9 2.8 2.9 2.7 2.5 2.5 2.4
Factor Income -1.8 23 25 26 27 26 24 23 24 -2.4 -2.4
Resource Balance -1.9 22 20 -21 29 41 =26 29 32 -3.4 -3.2

Memorandum

Acquisition of Foreign Assets 1.0 2.1 3.1 4.6 6.3 1.5 2.4 3.7 0 1.8 2.2
Change in Reserves 0.9 0.9 2.1 2.5 41 1.0 1.6 2.2 1.6 1.3 1.6

Official Financing

Savings 16.7 190 216 229 232 222 220 218 221 22.7 23.9

Investment 19.3 209 232 235 236 245 240 249 256 26.2 26.6

Net Lending —2.6 -19 15 -06 -04 -23 -21 30 35 -35 —2.8
Current Transfers 4.6 68 102 103 108 105 107 106 9.5 9.1 8.5
Factor Income —2.6 27 22 -19 -08 -14 17 23 34 -3.2 -2.9
Resource Balance —4.7 -60 97 91 -104 -116 -113 -116 99 -9.6 -8.3

Memorandum

Acquisition of Foreign Assets 1.6 22 44 1.9 2.5 0.7 0.9 0.8 0.9 0.9 1.3
Change in Reserves 1.5 1.2 0.7 1.3 2.4 1.2 1.8 1.2 1.5 1.3 1.4

Net Debtor Economies by Debt-

Servicing Experience

Economies with Arrears and/or
Rescheduling during 2005-09

Savings 14.6 158 209 226 219 203 184 190 196 19.5 19.2

Investment 18.2 190 222 233 243 250 223 242 245 24.3 23.3

Net Lending -3.5 -31 13 07 -24 46 -39 52 48 -4.8 —4.1
Current Transfers 1.9 3.5 5.6 615) 5.0 4.5 4.5 43 3.5 3.2 3.0
Factor Income -3.5 -45 43 -39 -41 50 42 49 48 4.7 5.1
Resource Balance -1.9 22 26 23 -34 43 44 46 37 -34 —2.0

Memorandum

Acquisition of Foreign Assets 2.4 2.7 2.6 3.7 56 1.0 0.8 1.0 1.4 1.2 1.2
Change in Reserves 0.4 0.4 3.2 2.2 3.7 0.6 1.5 1.1 1.1 1.1 09

Note: The estimates in this table are based on individual countries’ national accounts and balance of payments statistics. Country group composites are calculated as the sum of the U.S.
dollar values for the relevant individual countries. This differs from the calculations in the April 2005 and earlier issues of the World Economic Outlook, where the composites were weighted
by GDP valued at purchasing power parities as a share of total world GDP. For many countries, the estimates of national savings are built up from national accounts data on gross domestic
investment and from balance-of-payments-based data on net foreign investment. The latter, which is equivalent to the current account balance, comprises three components: current transfers,
net factor income, and the resource balance. The mixing of data sources, which is dictated by availability, implies that the estimates for national savings that are derived incorporate the statistical
discrepancies. Furthermore, errors, omissions, and asymmetries in balance of payments statistics affect the estimates for net lending; at the global level, net lending, which in theory would
be zero, equals the world current account discrepancy. Despite these statistical shortcomings, flow of funds estimates, such as those presented in these tables, provide a useful framework for
analyzing developments in savings and investment, both over time and across regions and countries.

TExcludes Estonia.

2Calculated from the data of individual Euro Area countries excluding Estonia.

3Georgia and Mongolia, which are not members of the Commonwealth of Independent States, are included in this group for reasons of geography and similarities in economic structure.
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Table A17. Summary of World Medium-Term Baseline Scenario

Averages Projections

1993-2000 2001-08 2009 2010 2011 2012 2009-12 2013-16

Annual Percent Change Unless Noted Otherwise

World Real GDP 3.5 4.0 -0.5 5.0 4.4 4.5 3.3 4.6
Advanced Economies 3.1 2.1 -3.4 3.0 2.4 2.6 1.1 2.4
Emerging and Developing Economies 4.1 6.6 2.7 7.3 6.5 6.5 5.7 6.7
Memorandum
Potential Output
Major Advanced Economies 2.5 2.1 1.0 1.1 1.3 15 1.2 1.7
World Trade, Volume' 7.9 5.8 -10.9 12.4 7.4 6.9 3.8 71
Imports
Advanced Economies 7.8 44 126 11.2 5.8 55 2.1 5.7
Emerging and Developing Economies 7.9 10.0 -8.3 13.5 10.2 9.4 5.8 9.8
Exports
Advanced Economies 7.6 47 122 12.0 6.8 5.9 2.7 5.6
Emerging and Developing Economies 9.2 8.6 -7.5 14.5 8.8 8.7 5.8 9.5
Terms of Trade
Advanced Economies -0.2 -0.3 2.7 -1.2 -1.1 -0.5 0.0 -0.2
Emerging and Developing Economies 0.8 1.7 -5.1 0.2 4.7 -0.3 -0.2 -0.3
World Prices in U.S. Dollars
Manufactures -1.1 4.0 —6.3 3.0 55 1.1 0.7 1.0
0il 5.1 16.7 -36.3 27.9 35.6 0.8 2.7 -0.5
Nonfuel Primary Commodities -0.8 83 -1538 26.3 251 -4.3 6.2 -4.6
Consumer Prices
Advanced Economies 2.3 2.2 0.1 1.6 2.2 1.7 1.4 1.8
Emerging and Developing Economies 34.6 6.8 5.2 6.2 6.9 5.3 59 4.0
Interest Rates (in percent)
Real Six-Month LIBOR?2 3.6 0.7 0.2 0.4 -0.6 -0.5 -0.3 1.2
World Real Long-Term Interest Rate3 3.6 1.8 3.2 1.6 1.3 2.5 2.1 3.3
Percent of GDP
Balances on Current Account
Advanced Economies -0.1 -0.9 -0.3 -0.2 -0.3 -0.2 -0.2 -0.4
Emerging and Developing Economies 1.1 2.9 1.8 1.8 2.6 2.3 2.1 2.2
Total External Debt
Emerging and Developing Economies 37.0 31.0 27.0 24.6 23.2 22.8 24.4 21.9
Debt Service
Emerging and Developing Economies 8.2 10.0 9.6 8.2 7.5 7.6 8.2 7.4

"Data refer to trade in goods and services.
2L.ondon interbank offered rate on U.S. dollar deposits minus percent change in U.S. GDP deflator.
3GDP-weighted average of 10-year (or nearest maturity) government bond rates for Canada, France, Germany, Italy, Japan, United Kingdom, and United States.
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