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he global market for high-technology goods—

aircraft, pharmaceutical s, communications equip-
ment, and computer and office machinery’—has been
growing rapidly and isakey sector driving worldwide
economic growth.? Over the last two decades, high-
tech manufacturing has grown in importance in the
United States, Western Europe, Japan, and—more
recently— the newly industrialized economies (NIES)
of East Asia® Since these industries have become an
important source of growth, akey question iswhether
other devel oping and emerging countries can harness
them to foster their growth. This InfoBrief examines
high-tech production and trade trends in seven Latin
American countries. These countries accounted for 85
and 90 percent, respectively, of economic output and
research and development expendituresin Latin
Americain 1996.*

The Organization for Economic Co-operation and Develop-
ment has identified these industries as high technology based on
the high ratios of research and development expenditures associated
with their production. Communications equipment consists of
conventional and cellular telephones, radio, TV, and other types of
communi cati ons equipment.

2National ScienceBoard, Science and Engineering Indicators—
2002, NSB-02-1 (Arlington, VA: National Science Foundation),
p. 6-6.

5The NIEs consist of Hong Kong, Singapore, South Korea,
and Taiwan.

4Source: Share of economic output isfrom the World Bank,
World Bank Development Indicators 1998. Share of research and
development expendituresisfrom National Science Foundation,
Latin America: R&D Spending Jumpsin Brazl, Mexico, and Costa
Rica, NSF 00-316 (Arlington, VA: National Science Foundation).

Manufacturing

High-tech manufacturing grew substantially over the
last decadein Latin America. The combined produc-
tion of seven Latin American countries—Argentina,
Brazil, Chile, Colombia, CostaRica, Mexico, Venezuda—
increased 93 percent between 1991 and 2000, rising
from $27 billion to $52 billion (figure 1).5 Thisincrease
was lower, however, than growth in worldwide produc-
tion, which rose by 107 percent over the same period.
Nevertheless, high-tech manufacturing in Latin America
has become an increasingly important source of
economic growth. By 2000, high-tech manufacturing
accounted for 6 percent of total manufacturing produc-
tion in the seven countries, nearly 50 percent greater
thanin 1991.

High-tech manufacturing grew
substantially over the last decade in
Latin America.

The rapid growth in high-tech manufacturing occurred as
many L atin American countries opened their economiesto
trade and foreign investment and privatized their state-
owned enterprises to spur economic growth. This

SProduction is defined as shipments by companies where
their primary activity is manufacture of high-tech goods. Exports
are company-level shipments of high-tech goods bound for export.
Imports consist of company-level imports of goods and components.
All monetary values cited in this InfoBrief are in 1997 constant
dollars unless otherwise noted. Source: DRI-WEFA World Industry
Monitor, World Industry Service database, October 2001. Data
for 199198 are actual; 1999-2000 data were estimated by DRI-
WEFA using actual macroeconomic and aggregate manufacturing
data.

Information and datafrom SRS—the Division of Science Resources Statistics—are available on the web at:
<http://www.nsf.gov/sbe/srs/>.  For more information about obtaining reports, contact paperpubs@nsf.gov or
call 301-947-2722. For NSF's Telephonic Device for the Deaf, dial 703-292-5090.
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Figure 1. High-technology manufacturing production in selected Latin
American countries: 1991-2000
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NOTES: Production data are company level shipments of goods by firms whose primary activity is the

manufacture of aircraft, pharmaceuticals, communications equipment, or computer and
office machinery. "Other" consists of Chile, Colombia, Costa Rica, and Venezuela.
Data for 1991-1998 are actual figures; 1999-2000 are estimated.

SOURCE: DRI-WEFA World Industry Monitor, World Industry Service database, October 2001

approach was a departure from largely unsuccessful
government initiativesin the 1970s and 1980s that
devel oped indigenous high-tech industries protected
fromforeign competition.®

Theliberalization of trade and investment resulted in a
swift risein foreign direct investment (FDI) to the
entireregion, which increased from $11 billionin 1991
to $67 billionin 2000. Brazil and Mexico have been the
largest recipients of FDI in the region and accounted
for an estimated 60 percent of total FDI to theregionin
2000. After opening up their manufacturing sectorsin
the early 1990s, these countries shifted to liberalizing

SArgentina, Brazil, Mexico, and Venezueladevel oped industries
in nuclear energy, telecommuni cations, petrochemical's, computers,
microel ectronics, and biotechnology. See United Nations
University (INTECH), Innovation Systems and Technological
Specialization in Latin America and the Caribbean, December
1995 (United Nations University/Institute for New Technologies).

and privatizing their serviceindustries, including banking,
utilities, and retail. Accordingly, FDI hasshifted into
services and away from manufacturing. In Brazil, the
manufacturing sector received 24 percent of the esti-
mated $30 billionin FDI in 2000 compared to 55 percent
of total FDIin1995. In Mexico, manufacturing received
46 percent of the estimated $11 billionin FDI in 2000
compared to 61 percent during the 1995-99 period.”

Argentina, Brazil, and Mexico dominate high-tech
manufacturing in Latin America, accounting for over 90
percent of total high-tech production in 2000 for the
seven Latin American countries examined. Brazil had
the highest share (49 percent), followed by Mexico (34
percent) and Argentina (10 percent) (figure 1). Asa

"United Economic Commission for Latin American and the
Caribbean (ECLAC), Foreign Investment in Latin America and the
Caribbean, 2000, L C/G.2125/P (United Nations: Santiago, 2001).
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share of the entire manufacturing sector, however,
high-tech manufacturing was most prominent in Costa
Ricain part dueto Intel’s establishment of a semi-
conductor plant (figure 2). This contributed to Costa
Ricahaving the highest ratio of R& D spending to gross
domestic product (GDP) in Latin America.®

The pharmaceuticals industry accounts for the largest
share of total high-tech production in Latin America;
over the 1991-2000 period, production rose 40 percent
to reach an estimated $18.6 billion in the seven
countries (figure 3). Argentina, Brazil, and Mexico
together accounted for 86 percent of production of the
seven countriesin this sector, and growth in the latter
two countries was very rapid over the decade. The
Latin American pharmaceuticals market is dominated

by multinational companies based in Europe and North
America, including Glaxo Wellcome, Pfizer, and Roche;
such entities account for 9 of the top 10 companiesin
theregion.® Ache Laboratories, a company based in
Brazil, isthe only regional company inthetop 10.

Local firms may, however, have greater presence in
individual country markets, partly because patent laws
in many Latin American countries permit local
companies to produce generic versions of drugs
produced by multinational s.*°

The next largest high-tech sector—communications
equipment—nhad estimated production of $17.3 billionin
2000, a 48 percent increase over the 1991 level.
Argentina, Brazil, and Mexico are key producersin this
industry; in 2000, they accounted for 96 percent of the

Figure 2. Economic significance of high-tech industries in selected Latin American
countries: 2000
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Brazil High-tech production as:
Chile @ Share of GDP
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NOTE:  High-tech manufacturing data are estimated; gross domestic product (GDP) and manufacturing data are actual.

All data are in terms of 1997 constant dollars.

SOURCE: DRI-WEFA World Industry Monitor, World Industry Service database, October 2001.

8National Science Foundation, Latin America: R& D Spending
Jumpsin Brazil, Mexico, and Costa Rica, NSF 00-316 (Arlington,
VA: 2000).

SIMS HEALTH, “Vigorous Growth Returnsto Latin America,”
<http://www.ims-global .com/insight/news_story/0103/
news_story_010315.htm>, 2001. Market share and firm dataare
based on salesin Argentina, Brazil, Chile, Colombia, Mexico, and Peru.

1MS HEALTH (2001).



Latin America: High-tech Manufacturing On the Rise...

page4

Figure 3. Composition of high-tech manufacturing production in selected Latin
American countries: 2000
Billions of constant 1997 dollars
20
16 Il Pharmaceuticals
[ Communications
12 equipment
W Computer and office
machinery
8 O Aircraft
4
0
Seven Brazil Mexico Argentina Other
countries total

NOTES: Data are estimated. "Other" consists of Chile, Colombia, Costa Rica, and Venezuela.

SOURCE: DRI-WEFA World Industry Monitor, World Industry Service database, October 2001.

industry’s combined production in the seven Latin
American countriesexamined. Multinationals, notably
Motorola, General Electric, Nippon, Sony, and Philips,
have adominant presence in this market with combined
salesintheregion of $11.8 billionin 1999, of which 98
percent were in Brazil and Mexico.*

Althoughit isnot Latin America’slargest high-tech
industry, computer and office machinery grew more
rapidly than pharmaceuticals or communications equip-
ment during thisperiod. Production increased from
$1.7 billionto an estimated $11.7 billion during the
1991-2000 period—amorethan sixfold rise. Thisgrowth
was driven by Mexico and Brazil, which together
accounted for an estimated 96 percent of thisindustry’s
total seven-country productionin 2000. Mexico'sgain
in computerswas especially remarkable, with production
increasing by $6.5 billion since 1991 to reach an
estimated $6.8 billionin 2000. Multinationalsalso have
asignificant presencein this sector, including IBM,

UECLAC (2000).

Intel, Hewlett Packard, Compag, and Xerox, which had
combined salesin 1999 of $14.5 billionintheregion.
Brazil and Mexico were the biggest markets for these
companies, accounting for $10.8 billionin salesin 1999.12

The factors behind the rapid growth of Mexico's
computer industry include preferential trade access and
close geographical proximity to the United States
market, an inexpensive labor force, and changesin
business production. Mexico's preferential trade
access to the United States has been through two key
agreements, the U.S. Mexican Maquiladora®™® (twin
plant, or production sharing) Program, and, more
recently, the North American Free Trade Agreement
(NAFTA) signed in 1994. These agreements

2ECLAC (2000).

18T his program allows Mexican or foreign subsidiary firms
duty-free import of raw materials and inputs from the United
States. The finished products are exported back to the United
States, where duty is paid only on the Mexican/foreign value
added of the product.
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encouraged the United States and other multinationa sto
set up intermediate (maquiladora) and final production
plants to take advantage of lower U.S. tariffs. Meanwhile,
corporate strategies by the United States and other
foreign companies evolved to meet real-time demand
and resulted in computer companies outsourcing their
manufacturing activitiesto concentrate exclusively on
R&D in their home countries.** According to the U.S.
Census Bureau's Foreign Trade Division, U.S. imports
of information (computer and telecommunication)
products from Mexico rose from $0.7 millionto $7.3
billion between 1990 and 1999.

The aircraft sector had the smallest share of total high-
tech production in Latin America (9 percent) but
experienced explosive growth in production, rising from
$0.2 billionin 1991 to an estimated $4.6 billion in 2000.
A Brazilian company, Embraer, accounted for virtually
all productionin Latin Americaand has had worldwide
success with its short-haul commercial airplane and
military aircraft.®®* Embraer originated as a heavily
subsidized public venturethat successfully transitioned
to aworld class company.’® Three key factors appear

to underlie its success—close ties to and reliance on
research and trained graduates from public institutions,
focus on export markets, and adept use of government
finance.’

Trade

Over the 1991-2000 period, two-way high-tech tradein
the seven Latin American countries expanded by more
than $70 billion, rising from $15.4 billion to $85.6 billion
(table 1).2 High-tech manufacturing has become more
reliant on trade than other manufacturing industries, as
measured by trade intensity (the combined value of
exports and imports as a share of production). In 2000,
trade intensity in high-tech manufacturing was more
than 150 percent compared to 62 percent in the entire
manufacturing sector. However, Mexico skews these
results; tradeintensity is considerably lessexcluding
Mexico, athough the pattern of greater intensity in
high-tech relative to overall manufacturing (87 percent
versus 51 percent) holds for the other six countries.

Several distinct patterns of high-tech trade emerged in
Latin America during the 1991-2000 decade (table 1).

Table 1. Latin American trade by high-technology industries: 1991, 1995, and 2000

1991 1995 2000
Trade Trade Trade
Country Exports Imports balance Exports Imports balance Exports Imports balance
Billions of constant 1997 dollars
Totalveereereeerern, 0.90 14.53 -13.62 11.97 2412 -12.15 40.13 45.43 -5.29
Argentina..............., 0.22 1.17 -0.95 0.36 2.58 2.22 0.38 4.76 -4.39
Brazil 0.25 4.29 -4.04 1.06 6.96 -5.90 5.22 9.84 -4.62
(0] 11— 0.02 0.93 -0.92 0.36 1.56 -1.20 0.12 2.58 -2.47
Colombia...............| 0.03 0.59 -0.56 0.28 1.73 -1.45 0.29 2.16 -1.88
Costa Rica............. 0.03 0.18 -0.16 0.05 0.27 -0.22 1.24 1.00 0.25
Mexico ......ccvvvevee. 0.37 6.57 -6.20 9.85 10.18 -0.33 32.83 23.16 9.67
Venezuela.............. 0.00 0.80 -0.80 0.02 0.85 -0.83 0.07 1.93 -1.86

NOTES: 2000 data are estimated. High-technology industry trade consists of trade by firms whose primary activity is aircraft,

pharmaceuticals, communications equipment, or computer and office machinery. These data are collected on an industry basis
and are not comparable with trade data collected on a product basis.

SOURCE: DRI-WEFA World Industry Monitor, World Industry Service.

UECLAC (2001).

5The Industry Standard, “Embraer-Empresa Brasileirade
AeronauticaS.A.,” <http://lwww.thestandard.com/companies/

dossier/0,1922,265282,00.html>

6The Brazilian government holds a 40 percent stake in the

company.

"The World Bank, National Systems Supporting Technical

Advancesin Industry: The Brazilian Experience, June 1990,
Industry and Energy Department Working Paper No. 32.

8These data, which are collected on a company-level basis,

are not comparable to trade data collected on a product basis.
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e Argentina, Chile, Colombia, and Venezuelaare
primarily importers of high-tech goods, and they
increased their reliance onimports during this period.

e Brazil wasaso anet importer during this period,
but itstrade intensity is much lower relative to
other Latin American countries. Brazil'slarge
domestic market and itsindigenous capability in
some areas, such as aircraft, would be consistent
with itsmore limited reliance on trade.

* Mexico and Costa Rica shifted from net importers
to net exporters of high-tech goods during this

period:

— Thefactorsdriving Mexico’'s successin com-
puters were also important for its successin
other areas of high-tech trade. The country’s
high-tech exports increased from |ess than
$400 millionin 1991 to nearly $33 billionin
2000—bhy which time, they accounted for more
than 80 percent of total high-tech exportsfrom
these seven Latin American countries.
However, Mexico's export success may have
limited impact on the domestic economy since
the maguiladoras and final assembly plants at
the U.S. border are weakly linked and geo-
graphically isolated from the domestic economy.*®

— Inthe case of Costa Rica, several key factors
were crucial for the decisions of Intel and
otherstoinvest: thegovernment’sliberalization
of trade and investment, political stability, geo-
graphical proximity to the United States, and a
highly educated workforce and good education
system relative to other Latin American
countries.®

¥United Nations University (INTECH), Innovation Systems
and Technol ogical Specializationin Latin Americaand the
Caribbean, December 1995 (United Nations University/Institute
for New Technologies), pp. 9-10.

2World Bank, “Education: The People's Asset”
http://wbln0018.worldbank.org/Networks/ESSD/i cdb.nsf/
D4856F112E805D F4852566C9007C27A6/
7EBFB3F9299C29D9852567FD0062CD97, July 14, 1998,
prepared for an International conference on poverty and growth.
Intel’s decision to establish its semiconductor plant was based in
part on these factors. See “Big Trading, little countries,” http://
www.gbw.net/content/Articles/World_Trade Magazine/12-97/
big_trading_lit.

The United States was the primary recipient and
beneficiary of the expansionin Latin Americahigh-
technology trade. According to data from the OECD,
the share of U.S. high-tech manufacturing imports from
Argentina, Brazil, and Mexico nearly doubled, rising
from 5.3 percent in 1991 to 10 percent, amounting to
$19.3 billionin 1998 (table 2).2* Similarly U.S. exports
of these goods to these Latin American countries rose
rapidly from $6.9 billionin 1991 to $20.6 billion,
accounting for nearly 11 percent of U.S. high-tech
exportsin 1998. Costa Rica also has become a
significant trader with the United States, with exports
of high-tech goodsto the United States amounting to
$3.2hillionin 1999.22 In additiontoitsmajor tradeties,
the United Statesis also akey investor in the region.

In 2000, U.S. FDI in the Latin American manufacturing
sector was $2.9 billion, 7 percent of atotal worldwide
$41.9 billion for this sector.?

In contrast to the United States, high-tech exports from
Argentina, Brazil, and Mexico madelittle headway in
Western Europe or Japan. Their exports remained
below 0.5 percent of the share of combined high-tech
imports of six major Western European economies —
the United Kingdom, Germany, France, Italy, Spain, and
the Netherlands. Spain was the only country where the
import share of the three Latin American countries
increased, rising from 0.4 percent to 1.2 percent
between 1991 and 1998. However, the dollar value of
exportswas small, amounting to lessthan $200 million
in1998.

Comparison with Emer ging Economies

Despite the dynamism of high-tech manufacturing
industriesin Latin America, they were outperformed
during the 1990s by East Asian economies. In Asia's
combined NIEs production rose by an average of 15
percent per year between 1991 and 2000. In other
emerging Asian economies—China, Indonesia, Malaysia,

21OECD International Trade by Commaodity Statistics, April
2000. Dataarein nominal dollars.

22Source: U.S. Bureau of the Census, Foreign Trade Division,
Washington, DC. Trade data are on a product basis and are not
comparable to WEFA or OECD trade data, which are on an
industry basis.

2Source: U.S. Bureau of Economic Analysis, U.S. Direct
Investment Abroad, June 2001. Data are in terms of 1997
constant dollars estimated from nominal figures.



Latin America: High-tech Manufacturing On the Rise...

page 7

Table 2. High-tech manufacturing imports by United States,
Western Europe, and Japan from three Latin American and
seven East Asian countries: 1991 and 1998

Exporting region
Importing country/region Latin America East Asia
1991 1998 1991 1998

United States

Billions of dollars.................. 4.6 19.3 29.0 86.2

Import share (percentage).... 5.3 10.0 33.5 446
Western Europe

Billions of dollars.................. 0.5 1.0 17.1 46.5

Import share (percentage).... 0.3 0.4 10.4 16.9
Japan

Billions of dollars.................. 0.2 0.2 4.8 20.3

Import share (percentage).... 0.8 04 23.5 422
NOTES: Latin America consists of Argentina, Brazil, and Mexico.

Asia consists of China, Hong Kong, Indonesia, Malaysia,
Philippines, South Korea, Singapore, Taiwan, and Thailand.
Western Europe consists of United Kingdom, France,
Germany, ltaly, Spain, and Netherlands. High-tech trade data
are derived from product trade data classified into industry
classifications.

SOURCE: OECD International Trade by Commaodity Statistics, April 2000.

Philippines, and Thailand—production rose at the same
average rate as the NIEs. Comparable annual growth
in Latin Americawasjust 7 percent. Moreover, high-
techindustries play asignificantly larger rolein Asian
economies, accounting for 31 and 11 percent,
respectively, of overall manufacturing in the NIEs and
the other emerging Asian economies. Anocther
differenceisthat communications equipment and office
and computer machinery are far more prominent in the
Asian countries than in Latin America as a share of
high-tech and overall manufacturing.* In trade, the
NIEs, China, Indonesia, Malaysia, Philippines, and
Thailand, were far more successful in increasing their
market share with substantial gainsin their share of
exports to the United States, Western Europe, and
Japan. The collective market share of these nine Asian
countries rose from 10 percent in 1991 to 17 percent of
Western European imports, or $46.5 billionin 1998

(table 2). High-tech exports from East Asian countries
greatly increased their presence in Japan, with their
share of Japanese high-tech imports rising from 23
percent in 1991 to 42 percent in 1998.

Latin America's performance was more comparable to
three emerging countries outside of East Asia—India,
Poland, and South Africa. Their high-tech manufactur-
ing accounts for 4-6 percent of their total manufactur-
ing production, alevel of intensity roughly similar to
most Latin America countries. The pharmaceutical
industry in these countriesisthe dominant industry in
high-tech production asitisin Latin America. High-
tech productionin Indiaand Poland grew rapidly during
1991-2000, increasing at an average annual rate of 11
percent, higher than Latin America but lower than the
growthratein East Asia. Intrade with industrialized
countries, Indiaand Poland increased their share of
importsin Western Europe but did not gain market
share in Japan or the United States.

FutureProspects

Latin American countries, particularly Brazil, Costa
Rica, and Mexico have made important stridesin
production and tradein high-technol ogy manufacturing.
These industries have become an important source of
economic growth. High-tech manufacturingis
associated with benefits such asinnovation, higher
value added production,® success in foreign markets,
and spillover effects for other sectors of the economy.
For example, these industries have a higher value
added (as share of production) compared to the other
manufacturing industriesin most countriesthough the
sharefell in the 1990s (figure 4). Moreover, these
industries may help support higher compensation to the
workersthey employ, and foreign-owned industries
may be an important source of technology transfer that
could bolster indigenous capability.?

The crucia issue is whether these countries can continue
to consolidate their progress and compete successively

intheworld market. Economic liberalization appearsto
have been amajor factor in stimulating foreign investment
into high-tech manufacturing, which has been the prime

2| n the emerging Asian economies, computer and office
machinery and communications equipment comprise 87 and 10
percent, respectively of high-tech and overall manufacturingin
2000. High-tech manufacturing has higher sharesinthe NIEs. In
contrast, the share in Latin Americais 57 and 3 percent,
respectively.

Value added is the value of final production less the value of
purchased inputs used in the production process.

%National Science Board, Science and Engineering
Indicators—2000, NSB-00-1 (Arlington, VA: National Science
Foundation), p. 7-5.
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Figure 4. Value added in high-tech and other manufacturing industries, expressed
as share of production, in selected Latin American countries: 1991-2000
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NOTES: Value added is the value of final production less the value of purchased inputs used in
the production process. Value added and production are aggregated across six
countries, Argentina, Brazil, Chile, Colombia, Costa Rica, and Mexico. Value added and
production data for high-tech and other manufacturing are estimates provided in the source
data. High-technology consists of firms whose primary activity is manufacture of aircraft,
pharmaceuticals, communications equipment, or computer and office machinery.

SOURCE: DRI-WEFA World Industry Monitor, World Industry Service database, October 2001.

driver of production. However, future success may
hinge on factors such as political stability, accessto
capital, and infrastructure and institutions that can
support technological and economic development. A
set of four leading indicators designed to project future
export potential in high-technology manufacturing
provides a means of assessing the prospects of Latin
American countries compared with other economies
such as those of Asia.?” According to these indicators,
Argentina, Mexico, and Venezuela generally scored

ZIAlan L. Porter, J. David Roessner, Nils Newman, and Xiao-
Yin Jin, Indicators of Technol ogy-Based Competitiveness of Nations,
Summary Report, prepared for the National Science Foundation
under Purchase Order No. BO4841X-00-0 (Atlanta: Georgia
Institute of Technology, 2000). The four leading indicators are
national orientation, socioeconomic infrastructure, technological
infrastructure, and productive capacity. For more information on
the composition of these indicators, see National Science Board,
Science and Engineering I ndicators—2002, NSB-02-1 (Arlington,
VA: National Science Foundation), Appendix table 6-8.

lower than East Asian and other emerging economies,
primarily interms of government policy and entrepreneur-
ship (components of “national orientation”) and the
quality of skilled labor and local suppliers (components
of “productive capacity”).?® Brazil, with higher scores
on these indicators, ended up with arating comparable
to that of other emerging economies. Mexico's
relatively low ratings, both within the Latin American
countries and compared to other emerging economies,
suggest that it could face challengesin sustaining its
progress.

%The electronics industry is far more prominent in Asia than
in Latin America, which may skew the comparisons because
electronics production is a key component of “productive

capacity.”
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Table 3. Indicators of technological competitiveness: 1999 (index)

National Socioeconomic Technological Productive
Region/country orientation infrastructure infrastructure capacity
Latin America
Argenting........ccoeeevreeieneennnnas 413 53.3 27.5 31.0
2] 4] 61.5 49.1 40.4 39.6
MEXICO...vrervrerrreeeererreererneseees 41.8 40.4 21.8 24.8
Venezuela........coveereereeireenennn. 39.8 494 21.3 243
East Asia
L7111 DO 65.3 52.4 46.4 419
INDONESIa......orerererirerrerererrieens 53.9 438 19.2 23.7
Malaysia.......coeereererereneeneeneeneenens 69.5 58.9 31.9 441
Philippines.........oceveerevmrernieneineinen 60.9 63.7 244 42.6
South Korea.........coveevereereereenens 74.9 735 44.6 48.8
Thailand.........cveneereereereeeeneenn. 50.7 46.5 20.5 30.6
N8 67.7 48.4 46.8 51.3
Poland........... 69.6 58.4 38.2 44.3
South Africa 50.2 53.6 40.5 28.7

NOTES: National orientation provides evidence that a nation is taking direct action to achieve technological competitiveness.
Socioeconomic infrastructure assesses the social and economic institutions that support a modern technology-based
industrial nation. Technological infrastructure assesses the institutions and resources that contribute to
high-technological development. Productive capacity assesses the level and efficiency of physical and human
resources devoted to manufacturing. For more information on the composition of the indicators, see National Science
Board, Science and Engineering Indicators --2002, NSB-02-1 (Arlington, VA: National Science Foundation),
Appendix table 6-8.

SOURCE: Alan L. Porter, J. David Roessner, Nils Newman, and Xiao-Yin Jin, Indicators of Technology-Based
Competitiveness of Nations, Summary Report, report to the National Science Foundation under purchase order no.
BO4841X-00-0 (Atlanta: Georgia Institute of Technology, 2000).
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