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1. Introduction.

The purpose of this paper is to analyze the impact of investment in
information technology (IT) equipment and software on the recent resurgence
in world economic growth. The crucial role of IT investment in the growth of
the U.S. economy has been thoroughly documented and widely discussed.’
Jorgenson (2001) has shown that the remarkable behavior of IT prices is the
key to understanding the resurgence of American economic growth. This
behavior can be traced to developments in semiconductor technology that are
widely understood by technologists and economists.

Jorgenson (2003) has shown that the growth of IT investment jumped to
double-digit levels after 1995 in all the G7 economies - Canada, France,
Germany, Italy, Japan, and the United Kingdom, as well as the United
States.?’ These economies account for nearly half of world output and a much

larger share of world IT investment. The surge of IT investment after 1995
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resulted from a sharp acceleration in the rate of decline of prices of IT
equipment and software. Jorgenson (2001) has traced this to a drastic
shortening of the product cycle for semiconductors from three years to two
years, beginning in 1995.

In Section 2 we describe the growth of the world economy, seven
economic regions, and fourteen major economies given in Table 1 during the
period 1989-2003.° The world economy is divided among the G7 and Non-G7
industrialized economies, Developing Asia, Latin America, Eastern Europe and
the former Soviet Union, North Africa and the Middle East, and Sub-Saharan
Africa. The fourteen major economies include the G7 economies listed above
and the developing and transition economies of Brazil, China, India,
Indonesia, Mexico, Russia, and South Korea.

We have sub-divided the period in 1995 in order to focus on the
response of IT investment to the accelerated decline in IT prices. As shown
in Table 1, world economic growth has undergone a powerful revival since
1995. The per capita growth rate jumped nearly a full percentage point from
2.50 percent during 1989-1995 to 3.45 percent in 1995-2003. We can underline
the significance of this difference by pointing out that per capita growth
of 3.45 percent doubles world output per capita in a little over two
decades, while slower growth of 2.50 percent doubles per capita output in
slightly less than three decades.

In Section 3 we allocate the growth of world output between input
growth and productivity. Our most astonishing finding is that input growth
greatly predominated! Productivity growth contributed only one-fifth of the
total during 1989-1995, while input growth accounted for almost four-fifths.

Similarly, input growth contributed more than seventy percent of growth

We include 110 economies with more than one million in population and a
complete set of national accounts for the period 1989-2003 from Penn World
Table (2002) and World Bank Development Indicators Online (2004). These
economies account for more that 96 percent of world output.




after 1995, while productivity accounted for less than thirty percent. The
only important departure from this world-wide trend is the Asian Miracle
before 1995, when the rate of economic growth in Developing Asia far
outstripped the rest of the world and productivity growth predominated.

In Section 3 we distribute the growth of input per capita between
investments in tangible assets, especially IT equipment and software, and
investments in human capital. The world economy, all seven regions, and the
fourteen major economies, except Indonesia and Mexico, experienced a surge
in investment in IT after 1995. The soaring level of U.S. IT investment
after 1995 was paralleled by jumps in IT investment throughout the
industrialized world. The contributions of IT investment in Developing
Asia, Latin America, Eastern Europe, North Africa and the Middle East, and
Sub-Saharan Africa more than doubled after 1995, beginning from much lower
levels. By far the most dramatic increase took place in Developing Asia.

In Section 4 we present levels of output per capita, input per capita
and productivity for the world economy, the seven economic regions, and the
fourteen major economies. We find that differences in per capita output
levels are primarily explained by differences in per capita input, rather
than variations in productivity. Taking U.S. output per capita in 2000 as
100.0, world output per capita was a relatively modest 23.9 in 2003. Using
similar scales for input and productivity, world input per capita in 2003
was a substantial 42.4 and world productivity a robust 56.3. Section 5
concludes the paper.

2. World Economic Growth, 1989-2003.

In order to set the stage for analyzing the impact of IT investment on
the growth of the world economy, we first consider the shares of world
product and growth for each of the seven regions and the fourteen major
economies presented in Table 1. Following Jorgenson (2001), we have chosen

GDP as a measure of output. We employ the Penn World Table, generated by




Alan Heston, Robert Summers, and Bettina Aten (2002), as the primary data
source on GDP and purchasing power parities for economies outside the G7 and
the European Union, as it existed prior to enlargement in May 2004.°

We have revised and updated the U.S. data presented by Jorgenson
(2001) through 2003. Comparable data for Canada have been constructed by

Statistics Canada.’

Data for France, Germany, Italy, and the U.K. and the
economies of the European Union before enlargement have been developed for
the European Commission by Bart van Ark, et al.® Finally, data for Japan
have been assembled by Jorgenson and Kazuyuki Motohashi for the Research
Institute on Economy, Trade, and Industry.’ We have linked these data by
means of the OECD’s purchasing power parities for 1999.°

The G7 economies accounted for slightly under half of world product
from 1989-2003. The per capita growth rates of these economies - 2.18
percent before 1995 and 2.56 percent afterward - were considerably below
world growth rates. The growth acceleration of 0.60 percent for the G7
economies lagged behind the jump in world economic growth. The G7 shares in
world growth were 41.3 percent during 1989-1995 and 33.6 percent in 1995-
2003, well below the G7 shares in world product of 47.4 percent and 45.3
percent, respectively.

During 1995-2003 the U.S. accounted for 21.8 percent of world product
and 48.2 percent of G7 output. After 1995 Japan fell from its ranking as the
world’s second largest economy to third largest after China. Germany dropped
from fourth place before 1995, following the U.S., China, and Japan, to

fifth place during 1995-2003, ranking behind India as well. Japan remained
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the second largest of the G7 economies, while Germany retained its position
as the leading European economy. France, Italy and the U.K. were similar in
size, but less than half the size of Japan. Canada was the smallest of the
G7 economies.

The U.S. growth rate jumped from 2.43 percent during 1989-1995 to 3.56
percent in 1995-2003. The period 1995-2003 included the shallow U.S.
recession of 2001 and the ensuing recovery, as well as the IT-generated
investment boom of the last half of the 1990’s. The U.S. accounted for more
than half of G7 growth before 1995 and more than two-thirds afterward. The
U.S. share in world growth fell below its share in world product before
1995, but rose above the U.S. product share after 1995. By contrast Japan’s
share in world economic growth before 1995 exceeded its share in world
product, but fell short of the product share after 1995. The remaining G7
economies had lower shares of world growth than world product before and
after 1995.

The 16 economies of Developing Asia generated slightly more than a
fifth of world output before 1995 and more than a quarter afterward. The
burgeoning economies of China and India accounted for more than 60 percent
of Asian output in both periods.’ The economies of Developing Asia grew at
7.35 percent before 1995 and 5.62 percent afterward. These economies were
responsible for an astounding 61 percent of world growth during 1989-1995!
Slightly less than half of this took place in China, while a little less
than a third occurred in India. Developing Asia’s share in world growth
declined to 43 percent during 1995-2003, remaining well above the region’s
share of 26.1 percent of world product. China accounted for more than half

of this growth and India about a quarter.

0our data for China are taken from the Penn World Table (2002) . Alwyn Young
(2003) presents persuasive evidence that the official estimates given, for
example, by the World Development Indicators (2004) exaggerate the growth of
output and productivity in China.




The 15 Non-G7 industrialized economies generated more than eight
percent of world output during 1989-2003. These economies were responsible
for lower shares in world growth than world product before and after 1995.
Prior to the fall of the Berlin Wall and the collapse of the Soviet Union,
the 14 economies of Eastern Europe and the former Soviet Union were larger
in size than the Non-G7, generating 9.3 percent of world product. All of the
economies of Eastern Europe experienced a decline in output during 1989-
1995. Collectively, these economies subtracted 26.8 percent from world
growth during 1989-1995, dragging their share of world product down to 6.6
percent. During 1989-1995 Russia’s economy was comparable in size to
Germany’s, but from 1995 to 2003 the Russian economy was only slightly
larger than the U.K. economy.

During 1989-1995 the ten percent share of the Latin American economies
in world growth exceeded their eight-and-a-half percent share in world
product. After 1995 these economies had a substantially smaller six percent
share in world growth, while retaining close to an eight-and-a-half share in
world product with Brazil and Mexico responsible for more than sixty percent
of this. Brazil’s share in world growth was below its three percent share in
world product before and after 1995, while Mexico’s growth was lower than
its product share before 1995 and higher afterward.

The 11 economies of North Africa and the Middle East, taken together,
were comparable in size to France, Italy, or the U.K., while the 30
economies of Sub-Saharan Africa, as a group, ranked with Canada. The
economies of North Africa and the Middle East had a share in world growth of
6.3 percent during 1989-1995, well above their 3.6 percent share in world
product. After 1995 their share in world growth fell to 4.6 percent, still
above the share in world product of 3.9 percent. Growth in the economies of
Sub-Saharan Africa lagged behind their shares in world product during both

periods.




3. Sources of World Economic Growth.

We next allocate the sources of world economic growth during 1989-2003
between the contributions of capital and labor inputs and the growth of
productivity. We find that productivity, frequently touted as the primary
engine of economic growth, accounted for only 20-30 percent of world growth.
Nearly half of this growth can be attributed to the accumulation and
deployment of capital and another a quarter to a third to the more effective
use of labor. Our second objective is to explore the determinants of the
growth of capital and labor inputs, emphasizing the role of investment in
information technology equipment and software and the importance of
investment in human capital.

We have derived estimates of capital input and property income from
national accounting data for the G7 economies. We have constructed estimates
of hours worked and labor compensation from labor force surveys for each of
these economies. We measure the contribution of labor inputs, classified by
age, sex, educational attainment, and employment status, by weighting the
growth rate of each type of labor input by its share in the value of output.
Finally, we employ purchasing power parities for capital and labor inputs
constructed by Jorgenson (2003).10 We have extended these estimates of
capital and labor inputs to the 103 Non-G7 countries using data sources and
methods described in the Appendix to the electronic version of the paper.!!

We have distinguished investments in information technology equipment
and software from investments in other assets for all 110 economies in our
study. We have derived estimates of IT investment from national accounting

data for the G7 economies and those of the European Union before

1% purchasing power parities for inputs follow the methodology described in
detail by Jorgenson and Eric Yip (2001).

We employ data on educational attainment from Robert Barro and Jong-Wha
Lee (2001) and governance indicators constructed by Daniel Kaufmann, Aart
Kraay, and Massimo Mastruzzi (2004) for the World Bank; for further details,
see the Appendix.




enlargement. We measure the contribution of IT investment to economic growth
by weighting the growth rate of IT capital inputs by the shares of these
inputs in the value of output. Similarly, the contribution of Non-IT
investment is a share-weighted growth rate of Non-IT capital inputs. The
contribution of capital input is the sum of these two components.

We have revised and updated the U.S. data presented by Jorgenson
(2001) on investment in information technology and equipment.'? Data on IT
investment for Canada have been have been constructed by Statistics

13

Canada. Data for the countries of the European Union have been developed

for the European Commission by van Ark, et al.'® Finally, data for Japan

15 We have relied on the

have been assembled by Jorgenson and Motohashi.
WITSA Digital Planet Report (2002, 2004), as the starting point for
estimates of IT investment for the remaining economies.'®

We have divided labor input growth between the growth of hours worked
and labor quality, where quality is defined as the ratio of labor input to
hours worked. This reflects changes in the composition of labor input, for
example, through increases in the education and experience of the labor
force. The contribution of labor input is the rate of growth of this input,
weighted by the share of labor in the value of output. Finally, productivity

growth is the difference between the rate of growth of output and the

contributions of capital and labor inputs.

2 y.s. data on investment in IT equipment and software, provided by the
Bureau of Economic Analysis (BEA), are the most comprehensive and detailed.
The BEA data are described by Bruce Grimm, Brent Moulton, and David
Wasshausen (2005).

13see Baldwin and Harchaoui (2003).

Msee van Ark, Melka, Mulder, Timmer, and Ypma (2003, updated 2005).

°See Jorgenson and Motohashi (2005).

*WITSA stands for the World Information Technology and Services Alliance.
Other important sources of data include the International Telecommunication
Union (ITU) telecommunications indicators, the UNDP Human Development
reports, and the Business Software Alliance (2003). Additional details are
given in the Appendix.




The contribution of capital input to world economic growth before 1995
was 1.18 percent, a little more than 47 percent of the growth rate of 2.50
percent. Labor input contributed 0.79 percent or slightly less than 32
percent, while productivity growth of 0.53 percent or just over 21 percent.
After 1995 the contribution of capital input climbed to 1.56 percent, around
45 percent of output growth, while the contribution of labor input rose to
0.89 percent, around 26 percent. Productivity increased to 0.99 percent or
nearly 29 percent of growth. We arrive at the astonishing conclusion that
the contributions of capital and labor inputs greatly predominated over
productivity as sources of world economic growth before and after 1995!

We have divided the contribution of capital input to world economic
growth between IT equipment and software and Non-IT capital input. The
contribution of IT almost doubled after 1995, less than a quarter to more
than a third of the contribution of capital input. However, Non-IT was more
important before and after 1995. We have divided the contribution of labor
input between hours worked and labor quality. Hours rose from 0.39 percent
before 1995 to 0.62 percent after 1995, while labor quality declined from
0.40 percent to 0.27 percent. Labor quality and hours worked were almost
equal in importance before 1995, but hours worked became the major source of
labor input growth after 1995.

The acceleration in the world growth rate after 1995 was 0.95 percent,
almost a full percentage point. The contribution of capital input explained
0.38 percent of this increase, while the productivity accounted for 0.46
percent. Labor input contributed a relatively modest 0.10 percent. The Jjump
in IT investment of 0.26 percent was most important source of the increase
in capital input. This can be traced to the stepped up rate of decline of IT
prices after 1995 analyzed by Jorgenson (2001). The substantial increase of
0.23 percent in the contribution of hours worked was the most important

component of labor input growth.




Table 2 presents the contribution of capital input to economic growth
for the G7 economies, divided between IT and Non-IT. Capital input was the
most important source of growth before and after 1995. The contribution of
capital input before 1995 was 1.28 or almost three-fifths of the G7 growth
rate of 2.18 percent, while the contribution of 1.43 percent after 1995 was
55 percent of the higher growth rate of 2.56 percent. Labor input growth
contributed 0.49 percent before 1995 and 0.46 percent afterward, about 22
percent and 18 percent of growth, respectively. Productivity accounted for
0.42 percent before 1995 and 0.67 percent after 1995 or less than a fifth
and slightly more than a quarter of G7 growth, respectively.

The powerful surge of IT investment in the U.S. after 1995 is mirrored
in jumps in the growth rates of IT capital through the G7. The contribution
of IT capital input for the G7 increased from 0.38 during the period 1989-
1995 to 0.69 percent during 1995-2003, rising from 30 percent of the
contribution of capital input to more than 48 percent. The contribution of
Non-IT capital input predominated in both periods, but receded slightly from
0.90 percent before 1995 to 0.74 percent afterward. This reflected more
rapid substitution of IT capital input for Non-IT capital input in response
to swiftly declining prices of IT equipment and software after 1995.

The modest acceleration of 0.38 percent in G7 output growth after 1995
was powered by investment in IT equipment and software, accounting for 0.31
percent, while the contribution of Non-IT investment slipped by 0.16
percent. Before 1995 the contribution of labor quality of 0.42 percent
accounted for more than eighty percent of the contribution of G7 labor
input, while the contribution of hours worked of 0.28 percent explained more
than sixty percent after 1995. The rising contribution of hours worked was
offset by the declining contribution of labor quality, while productivity

growth rose by 0.25 percent.
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In Developing Asia the contribution of capital input increased from
1.88 percent before 1995 to 2.70 percent after 1995, while the contribution
of labor input fell from 1.61 percent to 1.19 percent. These opposing trends
had a slightly positive impact on growth. The significant slowdown in the
Asian growth rate from 7.35 percent to 5.62 percent can be traced entirely
to a sharp decline in productivity growth from 3.86 to 1.72 percent.
Productivity explained slightly over half of Asian growth before 1995, but
only 30 percent after 1995.

The first half of the 1990’s was a continuation of the Asian Miracle,
analyzed by Paul Krugman (1994), Lawrence Lau (1999), and Young (1995). This
period was dominated by the spectacular rise of China and India and the
continuing emergence of the Gang of Four - Hong Kong, Singapore, South
Korea, and Taiwan. However, all the Asian economies had growth rates
considerably in excess of the world average of 2.50 percent. The second half
of the 1990’'s was dominated by the Asian financial crisis but, surprisingly,
conforms much more closely to the “Krugman thesis” attributing Asian growth
to input growth rather than productivity.

The “Krugman thesis” was originally propounded to distinguish the
Asian Miracle from growth in industrialized countries. According to this
thesis, Asian growth was differentiated by high growth rates and a great
predominance of inputs over productivity as the sources of high growth. In
fact, productivity growth exceeded the growth of input during the Asian
Miracle of the early 1990’s! Moreover, growth in the world economy and the
G7 economies was dominated by growth of capital and labor inputs before and
after 1995. Productivity growth played a subordinate role and fell
considerably short of the contributions of capital and labor inputs to world
and G7 growth.

Developing Asia experienced a potent surge in investment in IT

equipment and software after 1995. The contribution of IT investment more
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than doubled from 0.15 percent to 0.43 percent, explaining less than eight
percent of the contribution of capital input before 1995, but almost 16
percent afterward. The rush in IT investment was particularly powerful in
China, rising from 0.17 percent before 1995 to 0.63 percent afterward. India
fell substantially behind China, but outperformed the region as a whole,
increasing the contribution of IT investment from 0.09 to 0.26 percent.

Indonesia was the only major economy to experience a decline in the
contribution of both IT and Non-IT investment after 1995. South Korea’s IT
investment increased from 0.29 before 1995 to 0.46 percent afterward, while
Non-IT investment dropped as a consequence of the Asian financial crisis.
The contribution of Non-IT investment in Asia greatly predominated in both
periods and also accounted for most of the increase in the contribution of
capital input after 1995. The contributions of hours worked and labor
quality declined after 1995 with hours worked dominating in both periods.

Economic growth in the fifteen Non-G7 industrialized economies
accelerated much more sharply than G7 growth after 1995. The contribution of
labor input slightly predominated over capital input before and after 1995.
The contribution of labor input was 0.81 percent before 1995, accounting for
about 40 percent of Non-G7 growth, and 1.26 after 1995, explaining 39
percent of growth. The corresponding contributions of capital input were
0.75 percent and 1.12 percent, explaining 37 and 34 percent of Non-G7
growth, respectively. Non-G7 productivity also rose from 0.47 before 1995 to
0.89 percent afterward; however, productivity accounted for only 23 and 27
percent of growth in these two periods.

The impact of investment in IT equipment and software in the Non-G7
economies doubled after 1995, rising from 0.22 percent to 0.44 percent or
from 29 percent of the contribution of Non-G7 capital input to 39 percent.
This provided a substantial impetus to the acceleration in Non-G7 growth of

1.25 percent. Non-IT investment explained another 0.14 percent of the growth
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acceleration. However, the increased contribution of hours worked of 0.49
percent and improved productivity growth of 0.42 percent predominated.

The collapse of economic growth in Eastern Europe and the former
Soviet Union before 1995 can be attributed almost entirely to a steep
decline in productivity during the transition from socialism. This was
followed by a modest revival in both growth and productivity after 1995,
bringing many of the transition economies close to levels of output per
capita that prevailed in 1989. The contribution of capital input declined
both before and after 1995, even as the contribution of IT investment Jjumped
from 0.09 to 0.26 percent. Hour worked also declined in both periods, but
labor quality improved substantially.

Latin America’s growth decelerated slightly after 1995, falling from
2.95 to 2.52 percent. The contribution of labor input was 1.92 percent
before 1995 and 1.89 percent afterward, accounting for the lion’s share of
regional growth in both periods. The contribution of capital input rose
after 1995 from 0.72 percent to 0.99 percent, but remained relatively weak.
Mexico’s IT investment declined slightly after 1995, while Non-IT investment
increased. Nonetheless the contribution of IT investment in Latin America
more than doubled, jumping from 0.15 percent before 1995 to 0.34 percent
afterward or from 21 percent of the contribution of capital input to 34
percent. Productivity was essentially flat from 1989 to 2001, rising by 0.31
percent before 1995 and falling by 0.36 percent after 1995.

Productivity in Sub-Saharan Africa collapsed during 1989-1995 but
recovered slightly, running at -1.63 percent before 1995 and 0.36 percent
afterward. The contribution of labor input predominated in both periods, but
fell from 2.77 percent to 1.89 percent, while the contribution of capital
input rose from 0.52 percent to 0.99 percent. Productivity in North Africa

and the Middle East, like that in Latin America, was essentially stationary
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from 1989-2001, falling from a positive rate of 0.50 percent before 1995 to
a negative rate of -0.46 percent afterward.
4. World Output, Input, and Productivity.

The final step in our analysis of the world growth resurgence is to
describe and characterize the levels of output, input, and productivity for
the world economy, the seven economic regions, and the fourteen major
economies in Table 3. We present levels of output per capita for 1989,
before the transition from socialism, 1995, the start of the worldwide IT
investment boom, and 2003, the end of the period covered by our study. We
also present input per capita and productivity for the years 1989, 1995, and
2003, where productivity is defined as the ratio of output to input.

The G7 economies led the seven economic regions in output per capita,
input per capita, and productivity throughout the period 1989-2003. Output
per capita in the G7 was, nonetheless, well below U.S. levels. Taking U.S.
output per capita in 2000 as 100.0, G7 output per capita was 66.9 in 1989,
72.8 in 1995 and 85.5 in 2003. For comparison: U.S. output per capita was
80.6, 86.3, and 106.4 in these years.

The output gap between the U.S. and the other G7 economies widened
considerably, especially since 1995. Canada was very close to the U.S. in
output per capita in 1989, but dropped substantially behind by 1995. The
U.S.-Canada gap widened further during the last half of the 1990’s. Germany,
Japan, Italy, and the U.K. had similar levels of output per capita
throughout 1989-2003, but remained considerably behind North America. France
lagged the rest of the G7 in output per capita in 1989 and failed to make up
lost ground.

The U.S. was the leader among the G7 economies in input per capita
throughout the period 1989-2003. Taking the U.S. as 100.0 in 2000, G7 input
per capita was 72.8 in 1989, 77.4 in 1995, and 86.4 in 2003, while U.S.

input per capita was 84.4, 89.1, and 101.4, respectively. Canada, Germany,
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and Japan were closest to U.S. levels of input per capita with Canada
ranking second in 1989 and 2003 and Japan ranking second in 1995. France
lagged behind the rest of the G7 in input per capita throughout the period
with Italy and the U.K. only modestly higher.

Productivity in the G7 has remained close to U.S. levels, rising from
91.7 in 1989 to 93.9 in 1995 and 96.7 in 2001, with the U.S. equal to 100.0
in 2000. Canada was the productivity leader throughout 1989-2003 with Italy
and France close behind. The U.S. occupied fourth place in 1989 and 1995,
but rose to second in 2003. Japan made substantial gains in productivity,
but lagged behind the other members of the G7 in productivity, while Germany
surpassed only Japan.

Differences among the G7 economies in output per capita can be largely
explained by differences in input per capita rather than gaps in
productivity. The range in output was from 64.7 for France to 106.4 for the
U.S., while the range in input was from 62.1 for France to 101.4 for the
U.S. Productivity varied more narrowly from 86.7 for Japan to 109.5 for
Canada with French productivity of 104.2 closely comparable to the U.S.

In the economies of Developing Asia output per capita rose
spectacularly from 6.0 in 1989 to 8.5 1995 and 12.1 in 2003 with the U.S.
equal to 100.0 in 2000. Levels of output per capita in Asia’s largest
economies, China and India, remained at 13.4 and 8.6, respectively, in 2003.
These vast shortfalls in output per capita relative to the industrialized
economies are due mainly to differences in input per capita, rather than
variations in productivity. Developing Asia’s levels of input per capita
were 19.1 in 1989, 21.5 in 1995, and 26.2 in 2003, while Asian productivity
levels were 31.7, 39.7, and 46.1, respectively.

China made extraordinary gains in output per capita, growing from 4.8
in 1989 to 8.1 in 1995 and 13.4 in 2003 with the U.S. equal to 100.0 in

2000. India had essentially the same output per capita as China in 1989, but
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grew less impressively to levels of only 6.0 in 1995 and 8.6 in 2003.
China’s input per capita - 17.9 in 1989, 20.7 in 1995, and 28.0 in 2001 -
exceeded India’s throughout the period. India’s 31.2 productivity level in
1989 considerably surpassed China’s 26.9. China’s productivity swelled to
39.3 in 1995, outstripping India’s 35.3. China expanded its lead with a
productivity level of 48.0 in 2003 by comparison with India’s 43.1.

Indonesia and South Korea grew impressively from 1989 to 1995, but
fell victim to the Asian financial crisis during the period 1995-2003.
Indonesia maintained its lead over India in output per capita, but dropped
behind China in 2003. Indonesia led both China and India in input per capita
during 1989-2003. Indonesia’s productivity level led both China and India in
1995, but fell behind both economies by 2003. South Korea made substantial
gains in productivity, achieving a level close to Japan in 2003, while
falling considerably short of Japan’s impressive input per capita.

The 15 Non-G7 industrialized economies, taken together, had levels of
output per capita comparable to Germany, Italy, Japan, and the U.K. during
1989-2003. Input per capita for the 15 Non-G7 economies was also very close
to these four G7 economies. However, productivity for the group was
comparable to that of Germany, the second lowest in the G7.

Before the beginning of the transition from socialism in 1989, output
per capita in Eastern Europe and the former Soviet Union was 34.3, well
above the world economy level of 18.9, with the U.S. equal to 100.0 in 2000.
The economic collapse that accompanied the transition reduced output per
capita to 22.5 by 1995, only modestly higher than the world economy level of
20.0. A mild recovery between 1995 and 2003 brought the region back to 29.3,
below the level of 1989, but well above the world economy average of 23.9.
Input in the region was stagnant at 43.2 in 1989, 41.4 in 1995, and 42.6 in
2003. Productivity collapsed along with output per capita, declining from

79.4 in 1989 to 54.4 in 1995, before climbing back to 68.8 in 2003.
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The downturn in output per capita and productivity was especially
severe in the economies of the former Soviet Union. Russia’s level of output
per capita fell from 41.8 in 1989 to 25.1 in 1995 before recovering feebly
to 33.5 in 2003. Russian input per capita remained essentially unchanged
throughout the period 1989-2003, while productivity mirrored the decline and
subsequent recovery in output, falling from a West European level of 83.6 in
1989 to 52.4 in 1995 before recovering to 70.6 in 2003. We conclude that the
transition from socialism failed to restore Eastern Europe and the former
Soviet Union to pre-transition levels of output and input per capita by
2003, while productivity remained weaker than before the transition.

For the Latin American region output per capita rose from 18.6 to 21.0
during 1989-2003, input per capita rose from 27.1 to 33.0, but productivity
was essentially unchanged at about two-thirds of the U.S. level in 2000. The
stall in productivity from 1989 to 2003 was pervasive, contrasting sharply
with the rise in productivity in the G7 economies, the Non-G7 industrialized
economies, and Developing Asia. Nonetheless, Latin America’s lagging output
per capita was due chiefly to insufficient input per capita, rather than a
shortfall in productivity.

Brazil’s economic performance has been anemic at best and has acted as
a drag on the growth of Latin America and the world economy. Despite
productivity levels comparable to the rest of Latin America, Brazil was
unable to generate substantial growth in input per capita. Although Mexico
lost ground in productivity between 1989 and 2003, rising input per capita
produced gains in output per capita after 1995, despite a slight decline in
the contribution of IT investment.

Output and input per capita in Sub-Sahara Africa was the lowest in the
world throughout the period 1989-2003, but the level of productivity was
slightly higher than Developing Asia in 1989. All the economies of North

Africa and the Middle East fell short of world average levels of output and
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input per capita. Output per capita grew slowly but steadily for the region
as a whole during 1989-2003, powered by impressive gains in input per
capita, but with stagnant productivity.

5. Summary and Conclusions.

World economic growth, led by the industrialized economies and
Developing Asia, experienced a strong resurgence after 1995. Developing Asia
accounted for an astonishing 60 percent of world economic growth before 1995
and 40 percent afterward, with China alone responsible for half of this, but
output per capita remained well below the world average. Sub-Saharan Africa
and North Africa and the Middle East languished far below the world average.
Eastern Europe and the former Soviet Union lost enormous ground during the
transition from socialism and have yet to recover completely.

The growth trends most apparent in the U.S. have counterparts
throughout the world. Investment in tangible assets, including IT equipment
and software, was the most important source of growth. However, Non-IT
investment predominated. The contribution of labor input was next in
magnitude with labor quality dominant before 1995 and hours worked
afterward. Finally, productivity was the least important of the three
sources of growth, except during the Asian Miracle before 1995.

The leading role of IT investment in the acceleration of growth in the
G7 economies is especially pronounced in the U.S., where IT is coming to
dominate the contribution of capital input. The contribution of labor input
predominated in the Non-G7 industrialized economies, as well as Latin
America, Eastern Europe, Sub-Saharan Africa, and North Africa and the Middle
East. Productivity growth was the important source of growth in Developing
Asia before 1995, but assumed a subordinate role after 1995. Productivity
has been stagnant or declining in Latin America, Eastern Europe, Sub-Saharan

Africa, and North Africa and the Middle East.
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All seven regions of the world economy experienced a surge in
investment in IT equipment and software after 1995. The impact of IT
investment on economic growth has been most striking in the G7 economies.
The rush in IT investment was especially conspicuous in the U.S., but jumps
in the contribution of IT capital input in Canada, Japan, and the U.K. were
only slightly lower. France, Germany, and Italy also experienced a surge in
IT investment, but lagged considerably behind the leaders. While IT
investment followed similar patterns in the G7 economies, Non-IT investment
varied considerably and explains important differences among growth rates.

Although the surge in investment in IT equipment and software is a
global phenomenon, the variation in the contribution of this investment has
increased considerably since 1995. Following the G7, the next most important
increase was in Developing Asia, led by China. The Non-G7 industrialized
economies followed Developing Asia. The role of IT investment more than
doubled after 1995 in Latin America, Eastern Europe, and North Africa and

the Middle East, and Sub-Saharan Africa.
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Table 1: The World Economy: Shares in Size and Growth by Group, Region, and Major Economies
* The measures for grouns and the warld are averages welghted by GOP (in PPPE) share

Period 1989-1995 Period 1995-2003
GroupiRegion GDP Average Share GDP Average Share

Growth GDP | Growth | Growth GDP | Growth
World (110 Economies) 2.50 100.00 100.00] 3.45 100.00 100.00
G7 (7 Economies) 218 47 .44 41.33 256 45,268 3362
Developing Asia (16) 735 2076 61.13 562 26.05 42 56
Man-G7 (15) 203 838 6.77 3.01 8.13 7.10
Latin America (19) 3.0B 835 10.20 2:19 8.07 484
Eastern Europe (14) -7.08 932 -26.76 287 B.57 547
Sub-Sahara Africa (28) 1.21 213 1.03 288 2.0 168
M. Africa and Middle-East (11) 4.36 361 §.29 4.08 3.91 4 64

Period 1989-1995 Period 1995-2003
Economy GOP Awvyg. GDP Share Srowth Share GOP Avg. GDP Share Growth Share
_ Growth Group | World Group | World | Growth | Group | World | Group | World

Seven World Major Economies (G7)
Canada 1.349 4.0 2.32 312 1.29 2.81 478 217 4 .89 1.58
France 1.30 7.10 3.37 423 178 192 6.76 3.06 5.05 1.70
Germany 234 10.80 512 11.58 474 0.86 10.20 463 341 1.15
Italy 1452 742 3.52 517 2.14 148 £.99 7 4.05 1.36
Japan 256 16.23 7.70 19.03 7.88 1.39 15.73 713 8.54 2.88
United Kingdom 162 745 3.84 553 2.29 2585 7.37 3.34 7.32 248
United States 243 46.11 21.87 81.34 21.26 3.56 43.16 2176 §6.92 2246
All G7 2.18 100.0 47 .4 100.0 41.4 2.56 100.0 45.3 100.0 33.6
Seven Major Developing and Transition Economies (GD7)
Brazil 1897 12.10 3.16 6.89 248 194 10.18 243 3.80 165
China 9.94 28.26 7.64 84 .23 30.36 1ol 3778 1091 51.99 22485
India 503 1898 4.95 27 65 9497 6.158 20 68 5497 24 54 1065
Indonesia 582 12 1.86 14.07 507 241 §.98 2.02 3.25 141
Mexico 218 748 1.95 4.74 1.71 3.56 §.74 195 4 .83 2.01
Russian Federation -83.44 1992 5.20 -48.71 -17 .56 3.18 1217 3482 7.46 324
South Korea 748 5.14 1.24 1413 4.01 4.08 547 148 4.32 1.87
All GD7 3.45 100.0 26.1 100.0 36.0 5.18 100.0 288 100.0 43.4
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Table 2: Sources of Output Growth: 1995-2003 vs. 1989-1995

* The measwres for grouns and the world are averages weighted by GDP {in PPP§) share

Period 1989-1995 Period 1995-2003
Economy GDP Sources of Growth (% points per annum) GDP Sources of Growth (% points per annum})
Growth Capital Labor Growth Capital Labor
ICT [Non-ICT| Hours | Quality TFP ICT | Non-ICT | Hours | Quality TFP

World (110 Economies) 2.50 0.27 0.91 0.39 0.40 0.53 3.45 0.53 1.03 0.62 0.27 0.99
G7 (7 Economies) 2.18 0.38 0.o0 0.07 04z 04z 2.56 0.69 0.74 0.28 0.18 0.67
Ceveloping Asia (16) 7.35 014 1.43 1.9 042 3.86 5.62 043 297 0.8 0.38 1432
MNon-G7 (158) 2.03 0.3z 0.68 0.1 0.21 0.61 3.01 049 0.77 1.06 0.20 049
Latin America (19) 3.08 016 0.58 1.20 0.37 0.7a 2.1 0.39 0.61 1.10 0.34 -0.32
Eastern Europe (14) -7.08 010 -0.158 -0.86 036 -B.50 2.87 0.23 -0.81 0.m 0.39 3.06
Sub-Sahara Africa (28) 1.21 013 0.24 1.66 0a6  -1.39 2.88 0.29 0.68 1.18 0.42 0.32
M. Africa and M. East (11) 4 .36 0.15 0.72 1.43 0.56 1.50 4.08 040 .88 2.02 0.49 0.30
Seven World Major Economies {G7)

Canada 1.39 0449 (a7 0.07 0.54 0.01 2.1 0.65 0.61 0.68 0.16 042
France 1.30 019 0.93 -0.17 0.61 -0.26 182 0.36 0.78 0.22 0.07 052
Germany 2.34 0.26 1.08 -0.42 0.33 1:12 0.86 040 0.a0 -0.24 0.08 011
Italy 152 0.26 0.86 -0.35 0.3a 0.37 1.48 048 0.96 0.81 0.27 -0.82
Japan 2.58 031 1.16 -0.39 0.54 0.94 1.39 0.56 0.26 -0.32 022 0.67
United Kingdom 162 097 1.69 -0.73 049  -010 2.86 0.65 0.19 0.38 0.26 1.07
United States 243 049 0.71 0.a7 0.36 0.31 3.56 0.aa 1.01 0.a0 07 0.99
All G7 2.18 0.38 0.80 0.07 0.42 0.42 2.56 0.69 0.74 0.28 0.18 0.67
Seven Major Developing and Transition Economies (GD7)

Brazil 187 0.09 0.29 0.99 0.39 0.20 1.94 046 0.24 0.67 0.37 0.21
China §.94 017 212 0.a7 044 6.33 713 0.63 317 045 0.39 2449
India 5.03 0.09 1.18 1.27 043 2.08 6.15 0.268 104 1.22 0.41 249
Indonesia §.82 0.0 1.62 1.64 043 3.04 241 0.09 1.47 0.9 0.41 047
Mexico 2189 024 0.95 1.48 0.3g -087 .56 0.23 1.1 1.76 0.3 0.14
Russian Federation -8.44 n.o7 -0.07 -1.02 0ar 779 3.18 0.10 -1.30 0.1 0.44 F73
South Korea 748 0.29 2.31 1.45 0.31 313 408 046 1.67 0.86 0.26 0.85
All GD7 3.45 0.13 1.17 0.72 0.41 1.03 5.18 0.40 1.70 0.74 0.39 1.96
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Table 3: Levels of Output and Input Per Capita and Productivity (U.S. =100 in 2000)
* The levels for groups and the world are averages weighted by population share

Region/Country Output Per Capita Input Per Capita Productivity
1989 | 1995 | 2003 | 1989 | 1995 | 2003 1989 | 1995 | 2003

World 18.9 20.0 239 38.5 38.5 424 49.0 52.0 56.3
G7 66.9 72.8 855 72.8 77.4 86.4 91.8 94.1 99.0

Developing Asia 6.0 85 12.1 19.1 21.5 26.2 317 397 46.1
Non-G7 515 56.0 68.0 61.9 64.9 759 832 86.4 895
Latin America 186 20.0 21.0 271 282 305 68.4 71.0 68.7
Eastem Europe 343 225 20.3 43.2 41.4 426 79.4 54.4 68.8
Sub-Sahara Africa 53 48 5.0 15.7 15.7 186.7 335 30.6 300
N. Africa & M. East 12.5 14.2 17.0 22.3 23.2 27.3 55.9 61.1 62.3
Seven World Major Economies (G7)
Canada 794 80.2 91.0 75.0 75.7 83.2 1058 105.9 109.5
France 545 57.4 64.7 53.7 57.4 62.1 1015 100.0 104.2
Germany 59.0 65.5 69.4 7186 743 78.0 824 88.2 89.0
Italy 577 62.5 69.9 559 590.2 70.7 103.2 105.6 989
Japan 56.3 64.4 70.8 725 78.3 81.7 777 822 86.7
United Kingdom 56.9 61.8 73.7 61.7 67.5 73.9 922 91.6 99.8
United States 8086 863 1064 844 89.1 101.4 955 96.9 104.9
All G7 66.9 72.8 85.5 72.8 77.4 86.4 91.9 94.1 99.0
Seven Major Developing and Transition Economies (GD7)
Brazil 19.9 205 215 293 298 308 679 68.7 69.8
China 48 8.1 134 17.8 207 280 268 393 48.0
India 50 6.0 886 158 17.0 199 M2 353 431
Indonesia 83 113 12.2 237 26.8 299 353 423 407
Mexico 222 223 26.6 280 297 349 793 753 76.1
Russian Federation 418 251 335 50.0 480 47 4 8386 52 4 7086
South Korea 243 35.8 48.5 371 454 55.0 65.4 789 845
All GD7 9.0 10.2 14.0 24.4 24.0 28.3 36.8 424 49.6
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Appendix

To measure capital and labor inputs and the sources of economic
growth, we employ the production possibility frontier model of production
and the index number methodology for input measurement presented by
Jorgenson (2001). For the G7 economies we have updated and revised the data
constructed by Jorgenson (2003). For the remaining 103 economies, we rely on
two primary sources of data'’: the Penn World Table (2002) and World Bank
Development Indicators Online (2004) provide national accounting data for
1950-2003 for all economies in the world except Taiwan. WITSA’s Digital
Planet Report (2002, 2004) gives data on expenditures on IT equipment and
software for 70 economies, including the G7.

U.S. data on investment in IT equipment and software, provided by the
Bureau of Economic Analysis (BEA) are the most comprehensive.'® We use these
data as a benchmark in estimating IT investment data for other economies.
For the economies included in the Digital Planet Report we estimate IT
investment from IT expenditures. The Digital Planet Report provides
expenditure data for computer hardware, software, and telecommunication
equipment on an annual basis, beginning in 1992.

Expenditure data from the Digital Planet Report are given in current
U.S. dollars. However, data are not provided separately for investment and
intermediate input and for business, household, and government sectors. We
find that the ratio of BEA investment to WITSA expenditure data for the U.S.
is fairly constant for the periods 1981-1990 and 1991-2001 for each type of
IT equipment and software. Further, data on the global market for

telecommunication equipment for 1991-2001, reported by the International

1 Other important sources of data include the International
Telecommunication Union (ITU) telecommunications indicators, and the UNDP
Human Development reports.

¥ The BEA data are described by Grimm, Moulton, and Wasshausen (2004).
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Telecommunication Union (ITU), confirms that the ratio of investment to
total expenditure for the U.S. is representative of the global market.

We take the ratios of IT investment to IT expenditure for the U.S. as
an estimate of the share of investment to expenditure from the Digital
Planet Report. We use the penetration rate of IT in each economy to
extrapolate the investment levels. This extrapolation is based on the
assumption that the increase in real IT investment is proportional to the
increase in IT penetration.

Investment in each type of IT equipment and software is calculated as
follows:

Ic, a, t = Nc, n, t*Ec, A, t
where I. a,t, Ne,atr and Eca,c are investment, the estimated investment-to-
expenditure ratio, and the Digital Planet Report expenditures, respectively,
for asset A in year t for country c'’.

Given the estimated IT investment flows, we use the perpetual
inventory method to estimate IT capital stock. We assume that the geometric
depreciation rate is 31.5% and the service life is 7 years for computer
hardware, 31.5% and 5 years for software, and 11% and 11 years for
telecommunication equipment. Investment in current U.S. dollars for each
asset is deflated by the U.S. price index to obtain investment in constant
U.S. dollars.

To estimate IT investment for the 66 economies not covered by the
Digital Planet Reports, we extrapolate the levels of IT capital stock per

capita we have estimated for the 70 economies included in these Reports. We

1 The IT expenditures for years prior to 1992 are projected by means of the
following model:

In(Eci t-1) = Bo + PBiln(Ec i) + B2 In(y i 1)
where Ec; . represents expenditure on IT asset ¢ and the subscripts i and t
indicate country i in year t, and y; + is GDP per capita. The model specifies
that, for a country i, spending on IT asset c¢ in year t-1 can be projected
from GDP per capita in that year and spending on asset c¢ in period t.
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assume that IT capital stock per capita for the 40 additional economies is
proportional to the level of IT penetration. The details are as follows:
For computers we divide the 70 economies included in the Digital

Planet Reports into 10 equal groups, based on the level of personal computer
(PC) penetration in 2003. We estimate the current value SLW of computer

stock per capita in 2003 for an economy i as:
st =5 %P, |PL)
HW — O HW HW T Ew ) 1
where EéW is the average value of computer capital per capita in 2001 of

group I for countries included in the Digital Planet Report, PZW and fﬁ#

are the PC penetration rates of economy i and the average PC penetration of
group I, respectively.

For the economies with data on PC penetration for 1995, we use the
growth rates of PC penetration over 1989-2003 to project the current value
of computer capital stock per capita backwards. We estimate computer capital
stock for each year by multiplying capital stock per capita by population.
For economies lacking the data of PC penetration in 1995 and 1989, we
estimate computer capital stock by assuming that the growth rates in the two
periods, 1995-2003 and 1989-1995, are the same as those for the group to
which it belongs.

For software capital stock, we divide the 110 countries into 10
categories by level of PC penetration in 2003. We sub-divide each of these
categories into three categories by degree of software piracy’’, generating
30 groups. We assume that the software capital stock-to-hardware capital

stock ratio is constant in each year for each of the 30 groups:

S N I
Sow =Ssw ¥ Syw [ Sy )

2 The information on software piracy is based on study conducted by the

Business Software Alliance (2003).
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where §éy is the average software capital stock per capita of subgroup I in

2003. Since the value of computer stock per capita has been estimated for
1995 and 1989, this enables us to estimate the software capital stock per
capita for these two years.

Finally, we define the penetration rate for telecommunications
equipment as the sum of main-line and mobile telephone penetration rates.
These data are available for all 110 economies in all three years - 1989,
1995, and 2003. We have divided these into 10 groups by the level of
telecommunications equipment penetration for each year. The current value of

telecommunications capital stock per capita is estimated as:
SZc:ZEﬁC*(PﬁC/E%})

where Eﬁc is the average current of telecommunications equipment capital

stock per capita in year t of group I for economies included in the Digital

Planet Reports and Fﬁc and f%} are the telecommunications equipment

penetration rates of economy i and the average penetration rate of group I
in year t.

We employ Gross Fixed Capital Formation for each of the 103 economies
provided by the Penn World Table, measured in current U.S. dollars, as the
flow of investment. We use the Penn World Table investment deflators to
convert these flows into constant U.S. dollars. The constant dollar value of
capital stock is estimated by the perpetual inventory method for each of the
103 economies for 1989 and the following years. We assume a depreciation
rate of 7% and a service life of 30 years.

The current value of the gross capital stock at a year is the product
of its constant dollar value and the investment deflator for that year. We
estimate the current value of Non-ICT capital stock of an economy for each

year by subtracting the current value of IT stock from the current value of
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capital stock in that year. Given the estimates of the capital stock for
each type of asset, we calculate capital input for this stock, using the
methodology presented of Jorgenson (2001).

Finally, labor input is the product of hours worked and labor quality:

where L., H., and qg., respectively, are the labor input, the hours worked,
and labor quality. A labor quality index requires data on education and
hours worked for each of category of workers.

We extrapolate the labor quality indexes for the G7 economies by means
of the following model:

di, «+ = Po + PB1 Education;, . + B, Institutionl; + PB; Institution2; + B

Incomel989; + BsT
where subscripts i and t indicate economy i in year t. Education is the
educational attainment of the population aged 25 or over from the data set
constructed by Robert Barro and Jong-Wha Lee (2001). Institutionl = “Rule of

r”

Law” and Institution2 = “Regulatory Quality” are constructed by Daniel
Kaufmann, Aart Kraay, and Massimo Mastruzzi (2004) for the World Bank;
Incomel990 is GDP per capita for 1990 from the Penn World Table and T is a
time dummy.

Labor quality is largely explained by educational attainment,
institutional quality and living conditions. The model fits well (R? =
0.973) and all the explanatory variables are statistically significant. We

assume that hours worked per worker is constant at 2000 hours per year, so

that growth rates of hours worked are the same as employment.
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Appendix Table 1: The World Economy: Shares in Size and Growth by Economy and Region

Period 1989-1995 Period 1995-2003
Group GDP Average Share GDP Average Share
Growth GDP | Growth | Grewth GDOP | Growth
World {110 Economies) 2.50 100.00 100.00 345 100.00 100.00
G7 Economies 218 47 .44 41.33 256 45.28 3362
Developing Asia 7.35 2078 B1.13 562 26.08 42 56
MNan-G7 2.03 8.38 B.77 3.01 8.13 7.10
Latin America 3.06 8.35 10.20 211 a8.07 4 .94
Eastern Eurape -7.05 9.32 -26.76 287 647 547
Sub-Sahara Africa 1.21 213 1.03 288 2.0 168
Marth Africa and Middle-East 4 .36 361 B.29 4.08 3.91 4 G
G7 (7 Economies) _
Period 1989-1995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth | Group | Werld | Group | World
Canada 1.38 4490 2.32 3.12 1.29 2451 478 217 4.69 1.68
France 1.30 7.10 337 423 1.75 182 B.76 3.06 5.05 1.70
Germarty 2.34 10.80 5.12 11588 4749 0.a6 10.20 4 83 341 (Rl
[taly 152 742 3.82 517 2.14 148 B.99 317 4.05 1.36
Jdapan 256 16.23 7.70 1903 787 1.39 1573 Tt 8.54 288
United Kingdom 162 745 3.584 553 2.29 255 737 3.34 7.32 246
United States 243 4611 21.87 51.34 21.22 3.56 48 .16 21786 66.92 2248
All Group 2.18 100.0 47 .4 100.0 41.3 2.56 100.0 45.3 100.0 33.6
Developing Asia (16 Economies)
Period 1989-1995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth [ Group | World | Group | World
Bangladesh 491 H05 0.46 1.50 0.91 4 B& 2.01 0452 1.67 0.7
Cambodia T48 019 0.04 014 o g.01 019 0.0s 0.20 0.08
China 9.94 3637 7.64 4817 30.30 713 41 68 1081 52.86 22488
Haong Kong 5472 1.87 0.41 146 0.88 2.40 1.65 043 0.74 0.31
India 5.03 2410 4.495 1648 995 6.15 2289 597 25.04 1066
Indonesia 682 8.97 1.86 g.32 5.06 241 782 202 3.36 1.41
Malaysia 845 1.86 0.38 214 1.31 4.33 1.83 047 1.41 0.60
Mepal 462 0.35 0.ov 0.22 013 3.91 0.30 008 0.1 0.08
Pakistan 410 A 0.64 1.74 1.08 347 260 067 1.61 0.68
Philippines 2587 3.32 0.67 1.16 0.9 3.91 2 &g 0.69 1.85 0.78
Singapore 7.85 0.79 016 0.8s 052 3.91 .77 0.20 0.83 0.23
South Karea 748 g.45 1.34 §.57 4.00 4.09 g.10 1.68 4.44 1.88
Sri Lanka 5.24 0.78 016 0.55 0.33 277 065 07 0.32 0.14
Taiwan 6.59 3.88 0.80 348 2.1 4 .06 3487 0.9z 2.88 1.09
Thailand 8.58 428 0.89 4499 3.06 2149 380 1.00 1.82 0.64
Vietnam 649 1.33 0.28 117 0.7 6.76 1.39 0.36 1.67 0.71
All Group 7.35 100.0 208 100.0 61.1 5.62 100.0 26.1 100.0 42.6
Non-G7 (15 Economies) = =
Period 1989-1995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth | Group | World | Group | World
Australia 258 13.66 1.14 1740 1.18 3.73 14 .20 116 17.73 1.28
Austria 248 567 0.48 £.96 047 1.89 553 045 .66 0.26
Belgium 1.84 7.27 0.61 £.549 045 207 B .96 0.avy 4.80 0.34
Denmark 1893 4.31 0.36 411 0.28 2.14 415 0.34 2.95 0.21
Finland -1.33 3.85 0.30 -2.34 -0.18 3.76 329 027 4.1 0.29
Greece 0.85 4 68 0.38 1897 013 3.47 4 68 0.38 g.17 0.44
Ireland 532 1.88 016 497 0.34 7.49 2489 021 6.86 0.48
|srael 7.03 2.85 0.24 5.91 0.67 2.34 319 0.2g 248 018
Metherlands 2.3 10.89 0.9z 1253 0.8s 253 10 88 0.a8 89.13 0.65
MNew Zealand 258 216 018 275 019 245 2149 018 215 018
MNarway 3.33 3.85 0.3z §.33 043 236 3480 0.3z 3.05 0.22
Portugal 2.09 448 0.38 4 62 0.31 252 441 0.36 3.70 0.26

28




Latin America (19 Economies
Period 1989-1995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth | Group | World | Group | World
Argentina 6.17 10.87 0.92 2212 276 0.69 11.35 0.92 3.73 0.18
Bolivia 3.69 0.65 0.0s 0.78 0.08 2.81 0.68 0.05 0.80 0.04
Brazil 1.97 37.85 3.18 24.32 248 1.94 36.35 2.83 33.38 1.65
Chile 7.24 3.54 0.30 8.38 0.Bg 3.83 427 0.34 7.78 0.38
Colombia 4.09 5.96 0.58 9.31 0.85 1.78 7.08 0.57 6.01 0.30
Costa Rica 3.60 0.55 0.08 0.65 0.07 418 0.61 0.05 1.21 0.08
Ecuador 2.70 1.52 0.13 1.34 0.14 122 148 012 0.84 0.04
El Salvadaor 473 0.74 0.08 1.158 0.12 2 66 0.80 0.06 1.00 0.08
Guatemala 348 1.30 0.1 147 015 293 1.38 0.1 1.68 0.08
Honduras 0.98 041 0.03 0.13 0.01 258 0.39 0.03 0.48 0.02
Jamaica 0.72 0.31 0.03 0.07 0.01 0.76 0.27 0.02 0.10 0.00
M exico 2.19 2340 1.95 16.74 Lol 3.56 2419 1.95 40,75 2.01
Nicaragua -0.50 0.31 0.03 -0.05 -0.01 210 0.28 0.02 0.28 0.01
Panama 4.32 049 0.04 0.70 0.07 2.52 0.52 0.04 0.65 0.03
Paraguay 4.38 0.81 0.07 1.18 012 0.28 0.78 0.06 0.11 0.01
Peru 4.19 3.32 0.28 4.85 048 2.62 3.51 0.28 4.34 0.21
Trinidad and Tobago 0.7g6 048 0.04 0.12 0.01 5.10 0.81 0.04 1.23 0.08
Uruguay 3.79 0.83 0.0e 1.16 0.1z 0.01 0.a8 0.07 0.00 0.00
Venezuela 331 548 0.48 592 060 =207 477 038 -4.62 -0.23
All Group 3.06 100.00 8.35 100.00 10.20 2.11 100.00 8.07 100.00 4.94
Eastern Europe (14 Economies)
Period 1989-1995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth | Group | World | Group | Woerld
Albania -3.83 0.36 0.03 0.20 -0.05 537 044 0.03 0.83 0.08
Bulgaria -3.80 2.26 0.21 1.22 -0.31 -0.69 2.18 0.14 -0.52 -0.03
Cropatia -4.79 1.34 0.12 0.91 -0.23 352 147 pD10 1.80 010
Czech Republic -0.87 4.89 0.43 0.67 -7 168 5.50 0.36 3.18 017
Estonia -6.38 049 0.04 044 -0 4149 0.53 0.03 0.78 0.04
Hungary -2.59 3.29 0.30 1.21 -0.31 3.36 3.80 0.25 4.45 0.24
Latvia -12.08 0.76 0.o7 15370 -0.38 484 0.71 0.0s 1.22 0.07
Lithuania -8.35 1.10 0.10 1.30 -0.34 4 .54 1.14 n.08 1.81 0.10
Poland 0.71 9.54 0.83 -0.88 0.24 3.69 12:1:3 0.80 15.62 0.88
Romania -2.35 4.39 0.39 146 -0.37 040 4 56 0.30 0.54 0.04
Russian Federation -8 .44 8512 5.20 65.97 -17 .82 3.18 5348 3.82 59.24 3.24
Slovakia -3.85 2.04 0.18 s -0.29 388 2403 015 3.1B 017
Slovenia -0.59 0.91 0.08e 0.08 -0.02 3.67 112 0.07 1.44 0.08
Ukraine -13.10 13.50 1.32 25.08 -6.91 172 1059 070 6.37 0.38
All Group -7.05 100.0 9.3 100.0 -26.8 2.87 100.0 6.6 100.0 5.5
Sub-Sahara Africa (28 Economies)
Period 19691995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth | Group | World | Group | World
Benin 367 0.72 0.0z 218 0.0z Bih 085 002 1258 0.03
Botswana 4.80 1.14 0.0z 4.63 0.05 548 140 0.03 2.58 0.04
Burkina Faso 2.60 1.13 0.0z 242 0.02 457 1.28 0.03 1.99 0.03
Cameraan -1.80 3.87 0.08 -6.24 -0.08 447 3.84 0.08 5.88 0.10
Central African Republic -2.36 0.53 0.01 -1.03 -0.01 0.57 047 0.01 0.08 0.00
Chad -0.39 0.87 0.0z -0.28 0.00 5.56 0.9z 0.02 1.79 0.03
Congo, Rep -1.15 0.89 0.0z -0.84 -0.01 3.58 0.8s 0.02 1.08 0.02
Cote d'lvoire 0.79 3.74 0.08 245 0.03 1.04 344 0.07 1.25 0.02
Ethiopia 1.13 4.43 0.09 4.15 0.04 483 4749 010 5.03 0.13
Gabon 2.80 1.13 0.0z 2.62 0.03 1.70 113 0.02 0.57 0.01
Ghana 4.02 2.87 0.08 8.87 0.08 3.87 3.02 0.06 4.18 0.07
Guinea 4.18 217 0.05 749 0.08 3758 243 0.08 2,897 0.08
Kenya 217 4.89 0.10 8.22 0.08 167 4.80 0.09 2.50 0.04
Madagascar 0.38 1.83 0.03 045 0.00 2.38 148 0.03 1.21 0.02
M alawi 438 0.81 0.0z 2.9 0.03 2.81 0.88 0.02 0.B8 0.01
W ali 2.67 1.01 0.0z 2.24 0.0z 643 123 0.02 2.74 0.08
Mauritius 5.58 152 0.03 7.01 0.07 5.03 1.88 0.04 3.27 0.08
Mozambigque -0 48 1.88 0.04 -0.72 -0.01 7.91 222 0.04 G.11 0.10
MNarmibia 2.52 105 0.0z 240 0.02 3.25 1.30 0.03 1.47 0.02
Miger 0.57 1.04 0.0z 049 0.01 473 1.10 0.02 1.80 0.03
MNigeria 0.74 16.97 0.34 971 0.0 -0.22 14.00 0.28 -1.07 -0.02
Senegal 2.0 1.681 0.03 2.87 0.03 452 1.78 0.04 2.83 0.08
South Africa 077 38.78 0.85 2523 0.28 2.68 38.85 0.78 35.78 0.60
Swaziland 3.74 049 0.01 1.53 0.02 243 0.53 0.01 0.84 0.01
Tanzania 2.18 1.78 0.04 3.23 0.03 443 187 0.04 3.02 0.08
Togo -3.18 0.58 0.01 -1.52 -0.02 195 048 0.01 0.33 0.01
Uganda 6.79 1.80 0.04 10.65 0.1 5.76 249 0.05 4.89 0.08
Zambia -1.15 0.a7 0.02 -0.82 -0.01 422 0.8s ooz 1.39 0.02
All Group 1.21 100.0 2.1 100.0 1.0 2.88 100.0 2.0 100.0 17
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North Africa and Middie-East (11 Economies)

Period 1989-1995 Period 1995-2003
Economy GDP GDP Share Growth Share GDP GDP Share Growth Share
Growth Group | World Group | World | Growth | Group | Werld | Group | World
Algeria 0.31 1282 0.46 0.91 0.og 338 11.04 0.43 915 0.42
Egypt 4 54 1543 0.56 16.08 1.01 4.31 15 6B 061 16.54 0.7y
Iran B.71 23.30 0.84 35.80 228 538 2631 1.03 a4.732 1.81
Jardan 5.458 117 0.04 1.50 009 3886 1.21 0.05 1.14 0.05
Lebanon 13.581 1.10 0.04 3.42 022 4.14 140 0.05 1.42 0.ov
Mauritania 148 027 0.01 0.08 0.01 4.00 0.zg 0.01 0.26 0.01
Momcca 1.62 a.01 029 2498 018 384 728 0.9 B.86 0.32
Syrian Arab Republic 787 EiT] 014 G.81 043 a7o 4 .06 016 3,68 017
Tunisia 4.50 364 013 3.78 0.24 4.84 3.78 0.1s 4.47 0.21
Turkey 4.02 2800 1.05 2675 1.68 3.10 2782 1.08 2087 087
Yemen, Rep. 545 144 0.05 1.80 o1 235 1.39 0.05 0.80 0.04
All Group 4.36 100.0 36 100.0 6.3 4.08 100.0 39 100.0 46

30




Appendix Table 2: Sources of Output Growth: 1995-2003 vs. 1989-1995

Group Summaries

Period 1989-1995 Period 1995-2003
Economy GDP Sources of Growth (% peints per annum) GDP Sources of Growth (% peints per annum})
Growth Capital Labor Growth Capital Labor
_ ICT |Non-ICT| Hours | Guality TFP_ ICT | Non-ICT | Hours | Quality TFP
World (110 Economies) 2.50 0.27 091 0.39 0.40 0.53 3.45 0.53 1.03 062 0.27 099
G7 2.18 0.38 080 0.o7 042 042 256 0.69 0.74 0.28 0.18 0.67
Developing Asia 7.35 015 1.73 1.18 042 386 562 043 227 0.81 0.38 T2
MNan-G7 203 0.32 068 0.21 0.1 0.1 3.01 049 077 1.0B 0.20 0.48
Latin America 3.08 018 04&8 1.20 0.37 075 2.1 0.39 0.61 1.10 0.34 -0.32
Eastern Europe -7.058 010 -0.145 -0.86 038 -650 2.87 0.23 -0.81 0.01 0.39 3.06
Sub-Saharan Africa 1.21 013 024 1.66 0a6  -1.38 2.88 0.29 0.68 1.18 042 0.32
M. Africa & M. East 4.36 0.15 072 143 0.56 1.480 4.08 0.40 0.88 2.02 0.49 0.30
G7 (7 Economies)
Period 1989-1995 Period 1995-2003
Economy GDP Sources of Growth (% points per annum) GDP Sources of Growth (% points per annum)
Growth Capital Labor Growth Capital Labor
ICT |Non-CT| Hours | Quality TFP ICT | Non-CT | Hours | Quality TFP
Canada 1.39 0.49 027 0.o7 0.85 0.01 2.81 065 0.61 0.68 0.16 0.42
France 1.30 018 093 017 0.61 -0.26 182 0.36 0.75 0.22 0.o07 0.52
Germany 2.34 0.28 1.05 -042 0.33 1.12 0.86 0.40 0.a0 -0.24 0.09 o.M
Italy 1.82 0.28 086 -0.35 0.38 037 148 046 0.96 0.61 0.27 -0.82
Japan 288 0.31 1.18 -0.39 0.24 0.94 1434 0.56 0.26 -0.32 0.22 0.67
United Kingdam 1.62 0.27 164 -0.73 049 -0.10 285 065 0.19 0.38 0.26 1.07
United States 243 0.48 071 0.4a7 0.36 0.31 3.56 0.88 1.01 0.a0 07 0.93
All Group 2.18 0.38 0.90 0.07 0.42 0.42 2.56 0.69 0.74 0.28 0.18 0.67
Developing Asia (16 Economies) _
Period 1989-1995 Period 1995-2003
Economy GDP Sources of Growth (% points per annum) GDP Sources of Growth (% points per annum}
Growth Capital A Labor Growth Capital _ Labor
ICT |Non-ICT| Hours | Quality TFP ICT | Non-ICT | Hours | Quality TFP
Eangladesh 4.91 0.03 122 167 0.24 148 4 .66 0.20 232 1.28 0.48 0.41
Cambodia 7.48 0.08 1.84 177 0.56 3.21 6.01 035 276 142 0.47 1.02
China 3.94 O 212 087 044 633 743 063 347 045 0.39 2.48
Hang Kong 542 0.33 161 078 0.22 248 2480 0.65 166 0.7a 0.8 -0.67
India 5.03 0.08 1.18 1.27 043 2086 .15 0.26 197 122 0.41 2.49
Indonesia §.82 010 162 164 043 3.04 M 0.09 147 0.9 041 -0.47
Malaysia 8.45 0.28 227 2.1 0.39 340 4.33 044 1.91 188 0.26 -0.17
MNepal 4.62 011 1.18 1.3 0.50 181 3. 043 1.35 162 0.45 0.06
Fakistan 4.10 020 1.17 146 0.a1 076 347 0.27 073 180 0.45 0.52
Philippines 2.87 011 063 1.60 038 -0.13 am 0.20 0.94 146 0.3z 0.98
Singapore 7.95 0.38 1.80 1.81 0.26 369 im 0.70 162 1.06 0.8 0.35
South Korea 7.48 0.28 231 145 0.31 3.13 4.08 046 167 0.86 0.26 0.85
Sri Lanka 5.24 .08 126 142 0.35 213 277 0.33 127 1.80 0.34 -1.04
Taiwan 6.69 0.23 1845 0.a1 0.26 323 4.08 054 2.148 043 0.25 0.70
Thailand 8.58 010 222 1.9 0.33 4.74 %14 0.12 1.00 043 0.31 0.34
Yietnam §.49 020 1.389 1.27 0.53 3.10 676 047 243 1.16 0.585 2,16
All Group 7.35 0.15 173 118 0.42 3.86 562 0.43 2.27 0.81 0.38 1.72
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Non-G7 (15 Economies)

Period 1989-1995

Period 19952003

Economy GDP Sources of Growth (% points per annum) GDP Sources of Growth (% points per annum)
Growth Capital Labor Growth Capital Labor
ICT | Non-ICT| Hours | Quality TFP ICT | Nen-ICT [ Hours | Quality TFP
Australia 288 0.35 048 063 0.20 TR | 373 081 1.00 083 018 1.10
Austria 248 0.36 091 035 0.18 068 R ete] 046 066 -0.26 0.18 0.94
Belgium 1.84 0.44 041 -0.18 018 087 207 07a 018 018 018 0.80
Denrnark 1.93 0.54 044 -0.24 016 1.03 214 078 0.80 0.20 07 0.10
Finland -1.33 0.37 0.01 =22 018 0.31 376 060 -0.01 048 018 244
Greece 0.85 0.18 045 0&7 027y -0.6D 387 038 083 078 0.26 1.62
Ireland 5.32 0.18 0.59 1.04 0.21 3.02 7838 056 2.26 148 018 3:62
|srael 7.03 0.38 147 285 022 2.1 234 081 1.34 140 0.21 -1.23
MNetherlands 231 0.37 0.56 083 013 0.37 243 048 044 135 018 0.08
MNew Zealand 2.88 0.38 022 1.18 017 065 2895 044 081 080 018 0.92
MNonaay 3.33 0.18 0.09 0&7 022 2.28 236 032 043 048 0.186 0.96
FPartugal 2.04 0.24 1.28 -0.53 0.24 0.88 2582 0Eo 1.04 0.&8 023 0.18
Spain 1.89 0.25 1.12 -0.14 0.26 042 342 0.36 1.08 241 024 -0.67
Sweden 0.7a 0.43 033 -0.69 0.21 041 281 078 0.34 0.24 018 1.26
Switzerland 0.43 0.22 053 046 016  -0.94 1.24 0.34 0.26 0.30 015 0.20
All Group 2.03 0.32 0.68 0.21 0.21 0.61 3.01 0.48 0.77 1.06 0.20 0.49
Latin America (19 Economies)
Period 1989-1935 Period 1995-2003
Economy GDP Sources of Growth (% points per anhum) GDP Sources of Growth (% points per anhum)
Growth Capital Labor Growth Capital Labor
ICT | Non-ICT| Hours | Quality TFP ICT | Nen-ICT [ Hours | Quality TFP
Argentina g.17 0.18 0.24 -0.19 0.31 562 063 030 0.38 0.91 0.28 -1.14
Boalivia 3.69 0.15 058 235 0.38 0.23 281 07e 1.00 1:25 035 -0.68
Brazil 1.97 0.08 0.23 098 0.38 0.20 1.94 046 0.24 067 037 0.21
Chile 7.4 0.31 1.60 1452 025 3485 383 054 223 098 024 -0.15
Colombia 4.08 0.15 1.04 1.74 0.38 073 1.59 0g7 0.32 0.7 035 -0.26
Costa Rica 3.60 0.587 1564 182 030 -0D43 418 0499 1.29 148 028 0.17
Ecuador 270 0.14 050 2.01 042 -0.36 122 0.36 015 144 038 -1.12
El Salvador 473 0.21 1.12 217 0.38 085 2 BB 047 1.04 168 0.36 -0.89
Guatemala 3.48 0.1 058 1.87 044 0.37 283 045 1.04 1.86 042 -0.85
Honduras 0.98 0.17 1.08 2.35 0&0  -3.08 2268 040 147 1.84 045 -1.63
Jamaica 0.7z 0.28 088 0498 037y 197 0.76 064 0.66 048 0.34 -1.35
Mexico 214 0.24 085 148 038 087 3586 023 191 176 0.31 0.14
Micaragua -0.50 0.26 -0.31 1.32 0&0 -2.26 210 040 0.91 227 046 -1.94
Panama 4.32 0.13 083 1895 0.33 0az2 262 0138 1.82 133 028 -1.01
Paraguay 4.36 0.08 1.00 1.88 0.35 1.05 028 043 0.26 148 032 -2.27
FPeru 4.18 0.14 0.7s 1.86 040 1.01 262 022 073 154 0.34 -0.32
Trinidad and Tobago 076 0.11 0.31 1680 033 -1.60 5.10 029 1.28 165 0.31 1.88
Uruguay 3.74 0.2o0 037 052 0.28 243 0.01 047 0.35 -0.27 027 -0.81
Yenezuela 3.31 0.13 012 1.81 044 0.71 -2.07 027 -0.03 1.31 038 -4.02
All Group 3.06 0.16 0.58 1.20 0.37 075 211 0.39 0.61 1.10 0.34 -0.32
Eastern Europe (14 Economies)
Period 1989-1935 Period 1995-2003
Economy GDP Sources of Growth (% points per anhum) GDP Sources of Growth (% points per anhum)
Growth Capital Labor Growth Capital Labor
ICT | Non-ICT| Hours | Quality TFP ICT | Nen-ICT [ Hours | Quality TFP
Alhania -3.83 0.ov 1.28 -0.44 033  -513 537 0838 2.36 -0.07 038 1.80
Bulgaria -3.80 0.10 -0.46 -2.24 040  -1.60 -0.68 0.21 -045 -0.45 0.34 -0.34
Croatia -4.79 0.35 1.10 -1.08 040  -5.46 3582 082 148 -0.30 037 1.18
Czech Republic -0.97 0.7 -0.16 0.0o 024 1. 165 035 025 -0.18 024 0.589
Estonia -6.38 0.27 -048 -1.82 025 4488 4.149 098 -0.31 -0.31 027 3.56
Hungary -2.59 0.23 020 -0.84 027 -245 336 043 043 042 027 1.81
Latwvia -12.06 0.34 0.26 -1.95 028 -1049 494 0g2 0.24 024 033 331
Lithuania -8.35 0.21 0.30 -2.058 0.3 -7 454 054 040 015 035 an
Poland 071 0.10 -0.41 -0.50 0.34 1.18 363 044 050 -0.31 025 2.81
Faomania -2.35 0.03 -0.59 -0.60 044  -1.63 040 o.1o -0.29 -0.12 038 0.34
Russian Federation -8.44 0.ov -0.07 -1.02 03y 778 3.18 oo -1.30 0.21 044 3.73
Slovakia -3.95 0.15 -0.11 -0.29 030 -4.00 388 035 013 -0.07 0.30 312
Slovenia -0.59 g.10 -0.69 -0.40 0.29 012 367 022 017 028 0.26 273
Ukraine -13.10 0.10 -0.38 -0.582 041 -12.71 152 035 -2.16 -0.53 046 3.60
All Group -7.05 0.10 £0.15 0.86 036 650 287 0.23 0.81 0.01 0.38 3.06

32




Sub-Sahara Africa (28 Economies)

Period 1989-1995

Period 1995-2003

Economy GDP Sources of Growth (% points per annum) GDP Sources of Growth (% points per annum})
Growth Capital Labor Growth Capital Labor
ICT |Non-CT| Hours | Quality TFP ICT | Non-ICT | Hours | Quality TFP
Benin 3.67 0.05 010 1.68 042 142 5.25 0.20 205 1.70 0.36 0.94
Botswana 4.90 0.08 2.06 2.0 0.33 042 548 0.21 142 1.87 0.31 1.87
Burkina Faso 2.60 0.05 1.14 1.1 0&84 023 4.57 014 218 0.89 049 0.88
Cameroon -1.80 0.03 -0.15 1.72 069  -4.19 447 017 -0.02 1.56 062 2.14
Central African Repuhblic -2.368 0.04 042 1.28 0.45 -4.54 0.&7 0.os 052 0.84 041 -1.28
Chad -0.39 0.0z 0.1% 162 044  -2.63 5.56 0.09 342 1.41 042 0.22
Congo, Rep. -1.158 0.02 0.35 1.84 0B -4.01 3.88 0.1 042 1.72 0458 0.7g
Cote d'lvoire 0.74 0.04 -0.79 2.31 046  -1.23 1.04 0.27 -0.35 1.78 043 -1.08
Ethiopia 1.13 0.05 0.28 1.18 089 -0.84 4.83 0.38 099 148 048 1.80
Gabon 2.80 0.0z -0.42 147 0.583 1.20 1.70 0.o7 014 0.89 0.81 -0.01
Ghana 4.02 0.04 0.54 162 0.44 1.07 30 0.38 1496 1.71 0339 -0.46
Guinea 4.16 0.02 0.76 1.38 0.47 143 3:83 0.1 0481 1.61 047 0.83
Kenya 2017 012 0.56 2.06 0a8  -1.14 167 0.33 049 2.32 0.81 -1.98
Madagascar 0.36 0.08 0.43 1.55 049 -2.18 2.38 0.23 083 1.98 047 -1.13
M alawi 4.36 0.04 -0.24 0.93 0.45 318 2.81 022 -1.23 1.22 0.41 218
M ali 2.67 0.03 0.7z 1+a2 0.45 015 6.43 013 085 1.32 0.41 371
M auritius 5.58 0.28 1.84 1.00 0.33 213 5.03 0453 156 077 0.31 1.86
Mozambigue -0.46 012 0.49 0.99 077 -2.83 7.9 0.29 2 1.33 067 272
MNamibia 282 012 -0.02 1.84 0.28 0.30 3.25 0.38 085 -0.25 028 2.00
Miger 0.a7 0.0z -0.74 1.74 073 -1.18 473 0.06 015 1.70 063 2.20
Migeria 0.74 0.13 0.81 1.680 gez 23 -0.22 0.29 099 2.38 0.71 -4.59
Senegal 2.01 0.14 0.70 1.82 046  -0.80 4 .62 0.60 168 1.54 043 0.37
South Africa 077 0.2o 0.0o 1.74 050  -1.68 2.65 0.30 0.24 0.36 027 1.49
Swaziland 3.74 0.08 0.97 2.25 0.38 0.o7 283 0.24 087 1.87 0.34 -0.40
Tanzania 2.18 n.o8 1.08 1.81 083  -1.30 443 028 0.38 1.81 049 It
Togo -3.168 018 -0.03 1.18 0a0 501 1.85 05845 -0.18 1.82 044 -0.77
Uganda 6.79 0.08 1.07 1.72 0.48 348 5.78 0.33 228 1.04 043 1.68
Zambia -1.1%8 0.08 -1.87 143 049 -1.5% 4.22 0.14a -0.59 1:35 033 2.97
All Group 1.21 0.13 0.24 1.66 0.56 -1.38 2.88 0.29 0.68 1.18 0.42 0.32
North Africa and Middie-East (11 Economies)
Period 1989-1995 Period 1995-2003
Economy GDP Sources of Growth (% points per annum) GDP Sources of Growth (% points per annum}
Growth Capital Labor Growth Capital Labor
ICT [|Nen-ICT| Hours | Quality TFP ICT | Non-ICT | Hours | Quality TFP

Algeria 0.31 0.05 n.o8 0.97 0e2 141 3.38 0.1 0.20 2.33 054 n.2o
Eaypt 4.54 0.08 0.27 1.18 0.44 258 4.3 0.18 078 1.96 041 0.98
Iran 6.71 0.28 0.06 1.28 0.87 423 5.39 0.79 070 278 0.7s 0.37
Jardan 5.88 0.18 117 3.93 044 0.1 3.86 0445 056 2.96 0.39 -0.91
Lehanan 13.81 0.27 -1.34 1.88 043 1227 4.14 0.34 0.01 Tl 0.36 1.6
M auritania 1.48 0.08 -0.08 1.81 0589  -0.60 4.00 0.65 0.9 1.28 0452 0.63
Morocco 1.682 018 0.63 0.65 0.41 -0.22 3.84 031 080 2.40 0.38 -0.14
Swrian Arab Republic 787 0.22 0.03 219 0.67 4.87 3.70 062 0.06 2416 045 0.33
Tunisia 4.50 0.1 0.81 1.80 0.42 1.36 4.84 0.26 085 1.63 0.39 1.71
Turkey 4.02 010 1.80 197 038  -0.14 3.10 0.27 1448 1.15 0.31 -0.11
Yemen, Rep. 545 0.28 1.93 341 070 -0.86 2.35 0.69 202 1234 0.61 -2.33
All Group 4.36 0.15 0.72 1.43 0.56 1.50 4.08 0.40 0.88 2.02 0.49 0.30

33




Appendix Table 3: Levels of Output and Input Per Capita and Productivity (U.S. =100 in 2000)

Group Summaries

Country Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003
World 18.9 20.0 23.9 38.5 38.5 42.4 49.0 52.0 56.3
G7 66.9 728 855 72.8 77.4 86.4 919 94.1 99.0
Developing Asia 6.0 85 121 191 21.5 26.2 317 39.7 46.1
Non-G7 51.5 56.0 68.0 61.9 64.9 75.9 832 86.4 88.5
Latin America 18.6 200 21.0 271 28.2 30.5 68.4 71.0 68.7
Eastem Europe 343 225 293 43.2 41.4 42.6 794 54.4 68.8
Sub-Sahara Africa 5.3 4.8 50 157 15.7 16.7 335 30.6 30.0
N. Africa & M. East 12.5 14.2 17.0 223 23.2 27.3 559 61.1 62.3
G7 (7 Economies)
Economy Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003
Canada 79.4 802 91.0 75.0 75.7 83.2 105.9 105.9 109.5
France 54.5 574 64.7 53.7 57.4 62.1 101.5 100.0 104.2
Germany 59.0 65.5 69.4 71.6 74.3 78.0 824 88.2 85.0
Italy 57.7 625 69.9 55.9 £8.2 70.7 103.2 105.6 98.9
Japan 56.3 64.4 70.8 725 78.3 81.7 777 82.2 88.7
United Kingdom 56.9 61.8 73.7 61.7 67.5 739 922 91.6 99.8
United States 80.6 86.3 106.4 84.4 89.1 101.4 955 96.9 104.9
All Group 66.9 72.8 85.5 72.8 774 86.4 91.9 94.1 99.0
Developing Asia {16 Economies)
Economy Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003
Bangladesh 3.6 43 55 12.0 13.4 16.3 208 325 33.6
Cambaodia 3.4 42 57 12.2 125 15.6 280 339 36.8
China 4.8 8.1 13.4 17.9 20.7 28.0 269 393 48.0
Hong Kong 58.9 753 81.5 73.4 80.9 923 802 93.1 88.2
India 5.0 6.0 86 15.9 17.0 19.9 312 353 43.1
Indonesia 8.3 1.3 12.2 237 26.8 299 353 423 40.7
Malaysia 16.3 232 27.3 294 34.1 40.7 554 68.0 67.1
Nepal 33 37 4.4 13.8 14.3 16.8 239 26.1 26.3
Pakistan 5.2 57 6.3 12.6 13.2 13.8 415 43.4 45.3
Philippines 10.0 101 121 19.9 203 224 501 49.7 53.7
Singapore 41.5 57.9 65.7 70.7 79.0 87.1 587 733 75.4
South Korea 243 358 48.5 371 45.4 55.0 654 78.9 84.5
Sri Lanka 7.9 10.0 11.2 20.0 224 273 393 44.7 41.1
Taiwan 31.8 445 57.8 423 48.8 60.0 751 91.1 96.4
Thailand 121 186 21.2 309 357 39.7 392 52.0 53.5
Vietnam 3.3 45 7.0 121 13.9 18.0 271 326 38.8
All Group 6.0 8.5 12.1 19.1 21.5 26.2 31.7 39.7 46.1
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Non-G7 (15 Economies)

Economy Qutput Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 [ 1995 | 2003
Australia 61.2 66.6 817 76.1 786 883 804 847 925
Austria 58.3 61.9 71.4 69.0 72.8 77.9 818 85.0 91.7
Belgium 56.4 61.7 71.2 60.1 62.4 67.5 939 98.9 105.5
Finland 60.3 541 71.6 83.3 733 795 725 73.8 90.1
Greece 36.7 373 50.2 425 44.8 53.0 86.3 83.2 94.7
Ireland 37.3 50.0 86.0 48.8 52.4 68.0 7986 95.4 126.4
Israel 41.2 51.2 51.7 42.8 486.8 521 96.3 109.3 99.1
Netherlands 56.3 62.1 725 69.9 75.4 87.4 806 824 82.9
New Zealand 48.9 520 60.5 72.2 73.9 798 67.7 70.4 75.8
Norway 67.1 795 91.7 821 84.9 90.7 817 93.6 101.0
Portugal 34.6 393 46.6 491 52.9 62.0 704 74.2 75.2
Spain 43.6 483 61.5 47.5 51.3 68.9 91.8 94.1 89.2
Sweden 60.1 60.5 74.7 86.7 85.2 95.0 69.4 711 78.6
Switzerland 75.9 7386 77.8 95.6 97.9 101.9 795 75.1 76.3
All Group 51.5 56.0 68.0 61.9 64.9 75.9 83.2 86.4 89.5
Latin America (19 Economies)
Economy Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003
Argentina 23.0 307 297 34.1 325 34.4 67.5 94.5 86.3
Bolivia 7.3 7.9 83 19.8 21.1 234 370 37.5 355
Brazil 19.9 205 215 283 298 308 679 68.7 69.8
Chile 17.8 249 305 334 37.7 46.8 534 66.1 65.3
Honduras 6.9 6.1 6.1 121 12.9 14.7 56.9 47.3 41.5
Jamaica 10.2 10.0 10.0 19.8 21.7 240 515 48.3 41.6
Mexico 222 223 26.6 28.0 29.7 349 793 75.3 76.1
Nicaragua 6.9 56 54 12.2 11.5 12.8 56.2 49.0 42.0
Panama 15.0 17.3 18.8 26.4 28.9 340 56.7 59.9 55.3
Paraguay 14.0 154 13.0 20.9 216 218 66.9 71.3 59.4
Peru 11.2 13.0 14.0 18.5 20.2 224 60.6 64.4 62.8
Trinidad and Tobago 31.6 317 45.4 40.8 45.1 56.8 774 70.4 79.9
Uruguay 220 26.4 25.0 34.1 35.4 358 64.4 74.5 69.8
Venezuela 21.2 224 16.3 255 25.8 258 833 86.9 63.0
All Group 18.6 20.0 21.0 271 28.2 30.5 68.4 71.0 68.7
Eastern Europe (14 Economies)
Economy Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003
Albania 10.7 87 12.4 211 23.2 03 50.8 37.4 43.2
Bulgaria 24.8 208 20.9 37.5 34.7 358 66.1 60.1 58.5
Croatia 28.3 2186 301 30.8 329 418 91.7 65.7 721
Czech Republic 41.6 384 455 553 58.3 60.1 752 69.9 756
Estonia 321 239 38.7 54.5 53.4 61.7 58.9 44.7 59.4
Hungary 29.5 257 34.0 37.2 375 429 794 68.5 79.1
Latvia 35.2 18.2 293 411 41.1 50.8 857 44.3 57.7
Lithuania 329 203 29.7 37.8 356 40.8 871 56.8 729
Poland 20.9 214 291 38.0 36.4 394 549 58.9 73.8
Romania 17.6 15.6 16.8 231 226 237 76.0 68.9 70.8
Slovakia 37.7 293 39.8 45.7 453 47.8 824 64.8 83.2
Slovenia 39.7 385 51.6 53.0 51.1 549 750 75.5 93.9
Ukraine 33.1 15.2 185 38.6 35.9 329 90.4 422 56.3
All Group 34.3 225 29.3 43.2 41.4 42.6 79.4 54.4 68.8
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Sub-Sahara Africa (28 Economies)

Economy Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003
Benin 29 3.0 3.7 14.5 13.9 15.9 19.9 21.7 234
Botswana 16.9 18.2 245 26.7 28.0 324 63.5 65.1 75.6
Burkina Faso 25 25 3.0 111 11.4 12.7 224 221 23.7
Cameroon 7.8 59 7.0 151 14.7 14.8 513 399 47.4
Central African Repu 3.8 34 3.0 14.6 17.0 17.0 259 19.7 17.8
Chad 3.2 28 3.3 14.4 13.8 16.9 225 19.2 19.6
Congo, Rep. 8.8 6.9 7.2 242 242 236 36.4 286 304
Cote d'lvoire 6.7 59 5.1 203 191 18.0 331 30.8 282
Ethiopia 1.8 1.7 2.0 9.5 9.4 101 19.0 17.9 20.2
Gabon 231 232 222 345 322 30.8 67.1 721 72.0
Ghana 3.4 36 42 11.3 11.4 13.6 209 31.9 30.8
Guinea 71 7.7 8.5 227 226 234 31.2 342 365
Madagascar 2.8 24 23 11.4 11.3 11.7 244 214 19.5
Malawi 1.8 19 22 13.7 124 11.6 13.0 15.7 18.7
Mali 23 23 3.3 12.7 125 13.0 18.5 18.7 251
Mauritius 25.2 329 452 38.2 43.9 52.0 65.9 74.9 86.9
Mozambique 2.8 24 3.8 11.6 11.9 151 24.2 204 254
Namibia 16.2 17.3 18.3 279 292 26.4 58.0 591 69.3
Niger 2.8 24 27 10.7 97 9.2 26.3 245 293
Nigeria 35 3.0 24 9.9 10.0 11.5 350 305 211
Senegal 4.4 42 50 158 16.0 18.3 279 265 27.3
South Africa 23.4 2186 234 257 26.3 253 90.8 821 925
Swaziland 12.2 12.7 13.0 204 211 224 599 60.1 58.2
Tanzania 1.4 13 1.6 8.3 8.5 8.7 17.0 15.7 18.1
Togo 3.8 28 26 9.8 9.1 0.6 39.2 290 27.3
Uganda 20 25 31 109 10.9 12.0 18.5 228 26.0
Zambia 27 22 26 14.2 122 11.4 194 17.7 224
All Group 5.3 4.8 5.0 15.7 15.7 16.7 33.5 30.6 30.0
North Africa and Middle-East (11 Economies)
Economy Output Per Capita Input Per Capita Productivity
1989 1995 | 2003 1989 | 1995 | 2003 1989 | 1995 | 2003

Algeria 18.3 16.2 18.7 225 21.7 247 81.0 74.5 75.7
Egypt 92 10.7 13.0 18.2 18.0 20.2 50.7 592 64.1
Iran 12.5 16.9 231 239 25.1 33.3 52.3 67.4 69.4
Jordan 11.4 1.8 12.5 17.5 17.9 201 65.0 64.6 62.0
Lebanon 7.0 14.0 17.3 23.0 220 239 304 63.4 72.4
Mauritania 4.3 4.6 5.1 13.8 151 16.0 3.4 30.3 31.8
Morocco 11.3 11.1 13.3 195 19.5 235 58.0 57.2 56.6
Syrian Arab Republic 8.7 117 12.7 20.0 20.0 213 43.5 58.3 59.8
Tunisia 14.0 16.3 21.7 247 26.5 30.8 56.7 61.5 70.6
Turkey 16.4 18.6 21.0 27.0 309 35.1 60.8 60.3 59.7
Yemen, Rep. 3.7 39 3.7 10.3 11.4 0.1 36.0 34.2 284
All Group 12.5 14.2 17.0 22.3 23.2 27.3 55.9 61.1 62.3
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