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Outline

•

Growth in LAC

•

Where do LAC Countries Stand?

•

9 Challenges + 1

•

IPR-Related Policy Challenges

•

IDB’s

 Evolving Role Supporting STI in LAC
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•

 

LAC Growth Performance: Fair

but Fragile
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Latin America is growing again…
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•

Most of LAC countries currently enjoy a fair growth

performance, mainly based on high demand for natural

resources and/or low labor costs in manufacturing

•

However, increased competition on domestic and

international markets from other developing areas such as

South-Eastern Asia and China in wide spectrum of mfg and

service sectors

•

Major challenge for LAC

-

Increase productivity and labor unit costs

-

Increase technological inputs to growth
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10

TFP Has Not Been a Source of Growth for Most of 

LAC Countries.

Total factor productivity in the 90`s

F

: BID

-

RES. (*) 

et al World Bank, 2002

-

2

-

1.5

-

1

-

0.5

0

0.5

1

1.5

OECD

1970

-

79

1980

-

89

1990

-

99

LAC

Anual TFP growth

LAC

OECD

East Asia

Annual TFP Growth

Source: Perry 2004


Slide 7


[image: image10.wmf]Buenos Aires, June 2006

Daniel Malkin IDB

7

The growing role of intangible investment in

wealth creation and development

•

In developed countries more than half of total investment is

devoted to intangibles: Education, R&D, software, design,

organisation, logistics, marketing etc…

•

Innovation has become the key driver of sustainable

development

•

Technology (and knowledge) are becoming increasingly

commoditised

•

Intangible assets (

IPRs

) represent the major share of stock

market value (estimated at around two third in the US)

•

IPRs

 play a crucial role in the creation of new S&T based

firms


Slide 8


[image: image11.wmf]Buenos Aires, June 2006

Daniel Malkin IDB

8

0

2

4

6

8

Mexico

Italy

Spain 

Ireland

EU

United

Kingdom

France

Japan

Germany

OECD

Canada

Finland

United

States

Sweden

Investment, as a % of GDP

0

3

6

9

12

Average annual growth of total investment (%)

R&D

Software

Higher education

Annual average growth (%), 1992-2000

Investment in Knowledge

As a % of GDP, 2000

Source:OECD


Slide 9


[image: image12.wmf]Buenos Aires, June 2006

Daniel Malkin IDB

9

•

 Where do LAC Countries

Stand?
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Inputs

: Lags and Wide Disparities in R&D Intensity
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Structure affects innovation accumulation

,…

Chile’s existing structure permits more investment in

innovation measured as R&D than is presently the case. Some

countries, Australia, Norway, would reach roughly 90% of

their observed aggregate investment rates (0.08% and 0.012

%), even with Chile’s industrial structure. This suggests that a

part of Chile’s low performance arises from low investments

in the sectors in which it presently has a comparative

advantage.

…

But it is not the Whole Story

In high intensity countries (Finland, Korea) aggregate R&D

investment in Finland and Korea would fall by two-thirds were

these countries to have Chile’s economic structure.
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Inputs:

 R&D Investment Rates with Chile’s

Economic Structure (1995-1990 average)
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Evolution of Patents Granted
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… Amplified by low level and share of Business R&D

R&D Expenditure by Source of Financing (2003 or 

latest available)
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Outputs:

 

A huge patenting gap between OECD and

LAC countries …

Patents Granted by USPTO (1995 and 2003)
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Outputs:

 Patents Granted by the USPTO

to LAC countries
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Outputs

: Scientific and Technical Articles per 1,000

Inhabitants (1995-2001)
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National Innovation Systems

•

Fragmented and/or incomplete (Diversity)

•

Supply 

vs

 Demand

-

There has been more emphasis on the supply side, mainly

through 

PRIs

-

Technology diffusion and labor force skills

-

Absorption

-

Lack of “innovation culture” in firms (Structure)

•

Low articulation between public and private sector

•

Framework conditions

-

Need to mainstream Innovation Policy, move it to the top of the

agenda.

-

Need to look at framework conditions: Competition, labor

markets, regulation, financial markets, 

IPRs
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•

 

Nine Challenges + 1
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•

Strengthen NIS (BR, AR, CH, ME) or develop

tech infrastructure and absorption capacity

(lesser developed countries)

•

Improve supply and demand articulation

•

Take advantage of globalization: Increase

international linkages among

 

technological

institutions. Attracting FDI.
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Challenges 

(cont.)

•

Governance of NIS

:

–

Include all relevant stakeholders.

–

Priority setting

–

Foster relationships

–

Allocation of resources to 

PRIs

.

•

PRIs

–

Greater institutional autonomy public institution (Japan)

–

Balance between institutional funding and project-based

competitive funding (UK)

–

Increase share of funding to HE sector

–

Co-operation with industry on long-term research

–

Develop evaluation mechanisms with implications for

funding (e.g.UK, Australia, Japan, New-Zealand)
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Challenges

 (Cont.)

•

Adapt / Streamline support programs

–

PPPs 

(OECD; Brazil; Chile)

–

Tax incentives, Public procurement

–

SMEs

, Clusters

–

Tech. infrastructure

•

HRST

–

Engineering; Mobility

•

Information systems and evaluation culture

•

Regional cooperation

–

Knowledge infrastructure; S&T for social needs

•

Regional cooperation
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Challenges

 (Cont.)

•

Sustained political commitment
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•

IPR-Related Policy Challenges
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4.1

 

Growth of patenting activity

 (1)
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4.1

 

Growth of patenting activity

 (2)

EPO, USPTO and JPO patent filings (1982-2002)
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4.2

 

Increased science/innovation interface

Average number of scientific articles quoted in patent applications
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4.3

 

Patents: Innovation, Competition and Technology

Diffusion

•

Patent regimes matter: Trade off between

positive and negative effects on innovation and

diffusion depend on features of patent regimes

(and levels of development)

-

Patent requirement (degree of inventiveness)

-

Patent subject matter (what is patentable)

-

Patent breadth (coverage and anti-competitive

strategic behaviour)

-

Patent costs (

SMEs

)

-

Infringement and enforcement procedures
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4.4

 

IPRs

 in Public Research Organisations (1)

•

Main rationale

: Foster commercial exploitation of government-

funded research and increase social and economic benefits of

public research; facilitate industry/PRO collaboration

•

Landmark US 

Bayh

-Dole Act (1980) granting recipients of federal

R&D funds to patent and license inventions, transferring rights to

PROs

•

Many countries have followed suit with variation on ownership

regimes (most OECD, China, Chile, etc…)

•

PRO IPR regime/management affect efficiency of patenting

-

Professor 

vs

 institution ownership of rights (move towards 

instit

)

-

Establishment of institution 

vs

 autonomous TTO/TLO

-

Exclusive 

vs

 non-exclusive licensing

-

Research statute: Right to create (have a stake in) a spin-off firm
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4.4 

IPRs

 in Public Research Organisations (2)

•

Facts

-

Rapid growth of PRO patenting, mainly universities

(more than 33,000 patents granted to US universities

since 1993; more than 3,500 in 2004)

-

But only a small percentage (circa 10%) give rise to

licensing and commercial applications

-

Only a few patents generate the overwhelming share

of revenues

•

Challenges

-

Impact of direction of research (fundamental 

vs

applied)

-

Scope of patenting (research tools)

-

Access to public knowledge and data (time of

disclosure)

-

Research exemptions (variation across countries

)
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4.5

 

Patents and transfers of technology (1)

•

Under weak IPR regimes in early stages of technological

development

-

Licensing agreement and reverse engineering

-

Patent infringement and piracy !!

•

Foreign direct investment

-

Strong protection and enforcement has a positive impact on FDI flows

(although there is evidence that tech transfer is higher with host country

affiliates)

-

Large flows of FDI can nevertheless co-exist with weak enforcement because

of market size (e.g. China)

-

High tech FDI may be limited by scarcity of skills

•

Licensing

-

Facilitated by adequate IPR protection regime and enforcement

-

Conditioned by existence of domestic technological capacity and

spurred by technological 

complementarity

.
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4.5

 

Patents and transfers of technology

 (2)

But

 

possible adverse effects of strengthening patent

regimes

-

Higher costs of basic products (pharmaceuticals)

-

Anti-competitive behaviour (refusal to license)

-

Local closures of domestic firms liable of infringement

-

Absorption of local firms by global ones and foreign

appropriation of local knowledge

-

Restriction to diffusion of “public knowledge” (e.g. research

tools)

-

Limited domestic expertise in IPR management
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•

 

IDB’s

 Role Supporting STI

Activities in LAC
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S&T Lending at IDB 1962-2006

S&T Loans:  about $2.2 B

59 projects

17 countries

S&T and related investments (higher education &

training;  agricultural research,) together, about  $4 B


Slide 35


[image: image38.wmf]Buenos Aires, June 2006

Daniel Malkin IDB

35

IDB S&T Lending by Objective

1998- ff:

1988-

1998

1961-

1987

§

Technology 

devt

 (infrastructure and

diffusion)

§

Private Sector support (

SMEs

 and

clusters)

§

Financial 

mkts

§

Information Technology

Innovation Systems

§

Technology, partnerships, applied

research

Institutional

Strengthening

§

Human & Physical Infrastructure

(Universities)

§

Science funding agencies

§

Laboratories & research institutions

(esp. agriculture)

Capacity

Development
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Country Trends in Borrowing

1962-1992

–

The most active S&T borrowers:  Argentina, Brazil,

Mexico, Colombia, Chile and Venezuela;

–

37 projects, 75% of all IDB S&T approved loans

–

US$ 0.8 B,  90 % of total value of all S&T loans

1993-2006

–

19 Loan projects (14 under execution)

–

US$ 1.4 billion

–

Increase in small country borrowing: e.g.: EC, PN, GU, NI,

JA, DR, PR.
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New initiatives

•

New EST department

–

Increased emphasis on assessment driven-operations

and NIS/tech. infrastructure strengthening

–

Mainstream innovation in country strategies

–

Increased TC means

•

Regional Policy Dialogue

–

Focus on regional policy priorities and exchange of

best practices

•

Regional cooperation projects

–

IPR harmonization ?
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 Outputs: A huge patenting gap between OECD and LAC countries …

Patents Granted by USPTO (1995 and 2003)
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			Graph 1.3: Number of PhDs Per 100,000 Inhabitants (1995 or earliest available, and 2003 or latest available)
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			Mexico			0.4						0.8			0.9			1.1			1.3


			Chile			0.4						0.5			0.6			0.9			0.8


			Trin&Tob			0.8						0.7			0.7			0.8


			Uruguay			1.7						0.6


			Colombia						0.0			0.1			0.1			0.1
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g 3.2.b


			Graph 2.1: R&D Expenditure as a Percent of GDP (1995 or earliest available, and 2003 or latest available)


			Country			1995			1996			2002			2003


			Finland			2.26									3.48


			Japan			2.90									3.15


			USA			2.51									2.68


			Korea			2.37									2.63


			OECD			2.08									2.26


			EU25			1.70									1.82


			China			0.60									1.31


			Ireland			1.28									1.19


			Spain			0.79									1.05


			Brazil			0.87									0.95


			Chile			0.62									0.60


			LAC			0.59									0.57


			Argentina						0.42						0.41


			Mexico			0.31						0.40


			Panama			0.38									0.34


			Venezuela			0.61									0.28


			Bolivia			0.36						0.26


			Uruguay			0.28						0.22


			Trin&Tob						0.10						0.12


			Ecuador			0.08									0.07
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g 3.2.c


			Graph 2.2: R&D Expenditure by Source of Financing (1995 or earliest available, and 2003 or latest available)


						Year			Other sources			Business Sector


			Japan			95			33%			67%


						03			26%			75%


			Korea			95			24%			76%


						03			26%			74%


			Finland			95			41%			60%


						03			30%			70%


			USA			95			40%			60%


						03			36%			64%


			OECD			95			38%			59%


						03			35%			62%


			Ireland			96			33%			67%


						03			41%			60%


			EU25			95			48%			52%


						03			46%			54%


			Spain			95			56%			45%


						03			52%			48%


			.


			Colmb			95			47%			53%


						01			53%			47%


			Urug			95			69%			31%


						02			53%			47%


			Brazil			95			62%			38%


						03			59%			41%


			LAC			95			65%			35%


						03			65%			35%


			Mexico			95			82%			18%


						02			69%			31%


			Chile			95			56%			44%


						02			71%			29%


			Bolivia			95			83%			17%


						02			84%			16%


			Venez			95			53%			47%


						03			99%			1%


			Panam			95			100%			0%


						03			99%			1%
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			Graph 2.3: R&D Expenditure by Sector of Performance (1995 or earliest available, and 2003 or latest available)


									Year			Government			Business Sector			Higher Educ.			Private Non-Profit																											Government			Industry			Other


						Korea			95			17.0%			73.7%			8.2%			1.1%																					China			1995			42.1%			43.7%			12.1%


									03			12.6%			76.1%			10.1%			1.2%																								2003			27.1%			62.4%			10.5%


						Japan			95			9.6%			65.2%			20.7%			4.4%																					Finland			1995			16.6%			63.2%			20.1%


									03			9.3%			75.0%			13.7%			2.1%																								2003			9.7%			70.5%			19.8%


						Finland			95			16.6%			63.2%			19.5%			0.6%																					Ireland			1995			9.0%			70.0%			21.2%


									03			9.7%			70.5%			19.2%			0.6%																								2003			7.9%			66.9%			25.2%


						USA			95			14.0%			70.5%			12.3%			3.2%																					Japan			1995			9.6%			65.2%			25.1%


									03			12.4%			69.8%			13.7%			4.1%																								2003			9.3%			75.0%			15.8%


						Ireland			95			9.0%			70.0%			20.4%			0.8%																					Korea			1995			17.0%			73.7%			9.3%


									03			7.9%			66.9%			25.2%			..																								2003			12.6%			76.1%			11.3%


						China			95			42.1%			43.7%			12.1%			..																					Spain			1995			18.6%			48.2%			33.1%


									03			27.1%			62.4%			10.5%			..																								2003			15.4%			54.1%			30.5%


						Spain			95			18.6%			48.2%			32.0%			1.1%																					USA			1995			14.0%			70.5%			15.5%


									03			15.4%			54.1%			30.3%			0.2%																								2003			12.4%			69.8%			17.8%


						.						0.0%			0.0%			0.0%			0.0%																											0.0%			0.0%			0.0%


						Uruguay			95			18.5%			31.2%			50.4%			0.0%																					Argentina			1996			40.9%			25.9%			33.2%


									02			19.4%			49.0%			31.6%			0.0%																								2003			41.2%			29.0%			29.9%


						Chile			95			51.7%			6.4%			40.9%			1.0%																					Bolivia			1995			25.0%			25.0%			50.0%


									03			12.7%			37.8%			33.8%			15.8%																								2002			21.0%			25.0%			54.0%


						Mexico			95			33.0%			20.8%			45.8%			0.4%																					Chile			1995			51.7%			6.4%			41.9%


									02			41.4%			29.8%			28.6%			0.3%																								2003			12.7%			37.8%			49.6%


						Argent			96			40.9%			25.9%			31.5%			1.7%																					Ecuador			1995			45.1%			9.0%			45.9%


									03			41.2%			29.0%			27.4%			2.5%																								2003			34.9%			12.9%			52.2%


						Bolivia			95			25.0%			25.0%			30.0%			20.0%																					Mexico			1995			33.0%			20.8%			46.2%


									02			21.0%			25.0%			41.0%			13.0%																								2002			41.4%			29.8%			28.8%


						Ecuador			95			45.1%			9.0%			38.2%			7.8%																					Panama			1995			43.0%			0.0%			57.0%


									03			34.9%			12.9%			10.8%			41.4%																								2003			51.8%			0.0%			48.3%


						Trin&Tob			96			56.2%			23.7%			20.2%			0.0%																					Trin&Tob			1996			56.2%			23.7%			20.2%


									03			70.8%			10.1%			19.1%			0.0%																								2003			70.8%			10.1%			19.1%


						Panama			95			43.0%			0.0%			8.2%			48.8%																					Uruguay			1995			18.5%			31.2%			50.4%


									03			51.8%			0.0%			5.8%			42.5%																								2002			19.4%			49.0%			31.6%
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			Graph 3.1: Patents Granted by United States Patent and Trademark Office (1995 and 2003)


			Other countries


			Latin America & Caribbean


			Country			1995			2003


			Brazil			63			130


			Mexico			40			84


			Argentina			31			63


			Venezuela			29			19


			Chile			7			11


			Colombia			3			10


			Bahamas			4			9


			Costa Rica			3			6


			Peru			3			4


			Panama			1			2


			Uruguay			2			2


			El Salvador			1			1


			Jamaica			2			1


			USA			55 739			87 901


			Japan			21 764			35 516


			Korea			1 161			3 944


			Finland			358			865


			Spain			148			309


			China			62			297


			Ireland			47			163
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			Graph 3.2.a: Scientific and Technical Journal Articles Per 100,000 Inhabitants (1995 and 2001)


			Country			1995			2001


			Chile			6.5			8.1


			Argentina			5.8			8.1


			Uruguay			3.4			4.6


			Brazil			2.2			4.1


			Mexico			2.1			3.2


			LAC			2.0			3.1


			Costa Rica			2.1			2.4


			Venezuela			2.0			2.2


			Colombia			0.4			0.8


			Peru			0.3			0.4


			Finland			80.9			98.3


			USA			77.2			70.5


			OECD			56.4			58.8


			Japan			37.9			45.2


			Ireland			33.6			43.1


			Spain			28.9			38.7


			Korea			8.4			23.3


			China			0.8			1.6
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			Graph 3.2.b: Scientific and Engineering Article Output of Emerging and Developing Countries by Region. 1988-2001


			FIGURE 1. S&E article output of emerging and developing countries by region:  1988–2001


			(thousands of articles)


						1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001


			Latin America			5.61			6.38			6.87			7.04			7.90			7.97			8.51			9.52			10.46			11.50			12.88			14.23			14.73			16.33


			Asia			14.74			16.49			16.85			17.12			18.49			18.89			19.41			20.62			21.55			23.69			25.79			28.98			30.44			34.43


			Eastern Europe and former USSR			41.60			43.70			42.84			41.22			43.21			35.98			38.20			36.39			35.07			34.26			34.68			34.42			35.84			33.69


			Near East & North Africa			2.59			2.81			2.79			2.93			2.92			2.95			3.20			3.35			3.42			3.42			3.80			4.15			4.34			4.83


			Sub-Saharan Africa			4.54			4.50			4.36			4.41			4.36			4.32			4.26			4.16			3.98			4.03			3.99			4.21			3.97			3.99





NOTES:  Developing and emerging countries consist of countries classified as low or middle income by the World Bank. Article counts are assigned to the country on the basis of the institutional address(es) listed on the article. For articles with multiple-country authors, counts are apportioned to each country on the basis of the proportion of authors from each country. Articles with institutional authors in Hong Kong are included in China.    

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; National Science Foundation, Division of Science Resources Statistics, special tabulations; and World Bank.
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			Graph 3.2.c: Portfolio of Scientific and Engineering Articles for Seven Latin American and Caribbean Countries-1988-2001


			FIGURE 2. Portfolio of S&E articles for seven Latin American countries:  1988 and 2001


			Percentage share of total portfolio


						1988			2001


			Clinical medicine			24.1			21.6


			Biomedical research			16.7			13.5


			Biology			11.6			12.9


			Chemistry			11.7			13.0


			Physics			17.1			19.0


			Earth and space			5.2			5.8


			Engineering and technology			5.3			7.8


			Mathematics			2.6			2.3


			Social and behavorial sciences			5.8			4.1





NOTE:  The seven countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, and Venezuela.  Article counts are assigned to the country on the basis of the institutional address(es) listed on the article.  For articles with multiple country authors, counts are apportioned to each country on the basis of the proportion of authors from each country.  Fields are defined and classifed by CHI Research, Inc.  Computer science is included in engineering and technology.  Social and behavorial sciences consist of psychology, social sciences, health sciences, and professional fields.

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; and National Science Foundation, Division of Science Resources Statistics, special tabulations.
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g 1.1


			Graph 1.1: Researchers Per 1000 Labor Force (1995 or earliest available, and 2003 or latest available)


			Country			1995			2002			2003


			Finland			6.7			14.7			15.9


			Japan			10.10			9.7			10.10


			USA			7.7			9.1


			OECD			6.7			7.9


			Korea			4.8			6.2			6.6


			EU25			4.5						5.5


			Ireland			4			5.1			5.4


			Spain			2.9			4.4			4.7


			China			0.8			1.1			1.1


			Argentina			1.66			1.63


			Chile			0.99			1.16			1.17


			Mexico			0.54			0.67


			LAC			0.58						0.64


			Bolivia			0.20			0.30


			Panama			0.31			0.24			0.25


			Colombia			0.19			0.18			0.23


			Ecuador			0.15			0.14			0.12





(c) National estimate or projection


..


(u) University graduates instead of researchers


(u) University graduates instead of researchers


(a) Break in series with previous year for which data is available


(g) Excluding R&D in the social sciences and humanities


(g) Excluding R&D in the social sciences and humanities
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..
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g 1.3


			Graph 1.2: Researchers by Sector of Employment (1995 or earliest available, and 2003 or latest available)


						Year			Government			Business Sector			Higher Education


			USA			95			5.2%			76.2%			17.5%


						02			3.6%			79.9%


			Korea			95			12.7%			66.9%			19.3%


						03			7.9%			73.6%			17.5%


			Japan			95			4.5%			57.0%			36.1%


						03			5.0%			67.9%			25.5%


			OECD			95			9.7%			61.8%			26.9%


						02			7.7%			64.3%


			Ireland			95			4.9%			58.7%			33.3%


						03			5.5%			59.9%			34.6%


			Finland			95			20.7%			39.6%			38.4%


						03			11.3%			56.6%			31.2%


			China			95			35.4%			37.0%			25.3%


						03			22.3%			56.2%			21.6%


			EU25			95			16.7%			44.9%			37.1%


						02			13.2%			48.4%			37.1%


			Spain			95			17.7%			22.8%			58.4%


						03			16.7%			29.8%			53.2%


			.


			Brazil			95			17.0%			7.7%			74.6%


						00			7.9%			26.7%			64.7%


			Mexico			95			31.0%			10.3%			57.8%


						99			34.5%			16.2%			48.7%


			Argent			97			35.7%			16.3%			46.9%


						03			37.3%			11.3%			49.3%


			Colmb			96			8.3%			11.1%			75.7%


						02			7.9%			6.7%			82.0%


			Urug			99			5.5%			4.6%			89.9%


						02			13.4%			1.0%			85.7%


			Panama			95			41.0%			0.0%			45.8%


						02			59.3%			0.0%			23.6%
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			Graph 1.3: Number of PhDs Per 100,000 Inhabitants (1995 or earliest available, and 2003 or latest available)


			Country			1995			1998			2000			2001			2002			2003


			Spain			11.8						13.5			13.6


			USA			10.7						10.0			10.0			9.7


			Brazil			1.3						2.4			2.7			3.0			3.6


			LAC			0.7															1.6


			Mexico			0.4						0.8			0.9			1.1			1.3


			Chile			0.4						0.5			0.6			0.9			0.8


			Trin&Tob			0.8						0.7			0.7			0.8


			Uruguay			1.7						0.6


			Colombia						0.0			0.1			0.1			0.1
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g 3.2.b


			Graph 2.1: R&D Expenditure as a Percent of GDP (1995 or earliest available, and 2003 or latest available)


			Country			1995			1996			2002			2003


			Finland			2.26									3.48


			Japan			2.90									3.15


			USA			2.51									2.68


			Korea			2.37									2.63


			OECD			2.08									2.26


			EU25			1.70									1.82


			China			0.60									1.31


			Ireland			1.28									1.19


			Spain			0.79									1.05


			Brazil			0.87									0.95


			Chile			0.62									0.60


			LAC			0.59									0.57


			Argentina						0.42						0.41


			Mexico			0.31						0.40


			Panama			0.38									0.34


			Venezuela			0.61									0.28


			Bolivia			0.36						0.26


			Uruguay			0.28						0.22


			Trin&Tob						0.10						0.12


			Ecuador			0.08									0.07
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g 3.2.c


			Graph 2.2: R&D Expenditure by Source of Financing (1995 or earliest available, and 2003 or latest available)


						Year			Other sources			Business Sector


			Japan			95			33%			67%


						03			26%			75%


			Korea			95			24%			76%


						03			26%			74%


			Finland			95			41%			60%


						03			30%			70%


			USA			95			40%			60%


						03			36%			64%


			OECD			95			38%			59%


						03			35%			62%


			Ireland			96			33%			67%


						03			41%			60%


			EU25			95			48%			52%


						03			46%			54%


			Spain			95			56%			45%


						03			52%			48%


			.


			Colmb			95			47%			53%


						01			53%			47%


			Urug			95			69%			31%


						02			53%			47%


			Brazil			95			62%			38%


						03			59%			41%


			LAC			95			65%			35%


						03			65%			35%


			Mexico			95			82%			18%


						02			69%			31%


			Chile			95			56%			44%


						02			71%			29%


			Bolivia			95			83%			17%


						02			84%			16%


			Venez			95			53%			47%


						03			99%			1%


			Panam			95			100%			0%


						03			99%			1%








g 3.2.c


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0


			0			0





Other countries


Latin America & Caribbean


Business Sector


Other sources





			Graph 2.3: R&D Expenditure by Sector of Performance (1995 or earliest available, and 2003 or latest available)


									Year			Government			Business Sector			Higher Educ.			Private Non-Profit																											Government			Industry			Other


						Korea			95			17.0%			73.7%			8.2%			1.1%																					China			1995			42.1%			43.7%			12.1%


									03			12.6%			76.1%			10.1%			1.2%																								2003			27.1%			62.4%			10.5%


						Japan			95			9.6%			65.2%			20.7%			4.4%																					Finland			1995			16.6%			63.2%			20.1%


									03			9.3%			75.0%			13.7%			2.1%																								2003			9.7%			70.5%			19.8%


						Finland			95			16.6%			63.2%			19.5%			0.6%																					Ireland			1995			9.0%			70.0%			21.2%


									03			9.7%			70.5%			19.2%			0.6%																								2003			7.9%			66.9%			25.2%


						USA			95			14.0%			70.5%			12.3%			3.2%																					Japan			1995			9.6%			65.2%			25.1%


									03			12.4%			69.8%			13.7%			4.1%																								2003			9.3%			75.0%			15.8%


						Ireland			95			9.0%			70.0%			20.4%			0.8%																					Korea			1995			17.0%			73.7%			9.3%


									03			7.9%			66.9%			25.2%			..																								2003			12.6%			76.1%			11.3%


						China			95			42.1%			43.7%			12.1%			..																					Spain			1995			18.6%			48.2%			33.1%


									03			27.1%			62.4%			10.5%			..																								2003			15.4%			54.1%			30.5%


						Spain			95			18.6%			48.2%			32.0%			1.1%																					USA			1995			14.0%			70.5%			15.5%


									03			15.4%			54.1%			30.3%			0.2%																								2003			12.4%			69.8%			17.8%


						.						0.0%			0.0%			0.0%			0.0%																											0.0%			0.0%			0.0%


						Uruguay			95			18.5%			31.2%			50.4%			0.0%																					Argentina			1996			40.9%			25.9%			33.2%


									02			19.4%			49.0%			31.6%			0.0%																								2003			41.2%			29.0%			29.9%


						Chile			95			51.7%			6.4%			40.9%			1.0%																					Bolivia			1995			25.0%			25.0%			50.0%


									03			12.7%			37.8%			33.8%			15.8%																								2002			21.0%			25.0%			54.0%


						Mexico			95			33.0%			20.8%			45.8%			0.4%																					Chile			1995			51.7%			6.4%			41.9%


									02			41.4%			29.8%			28.6%			0.3%																								2003			12.7%			37.8%			49.6%


						Argent			96			40.9%			25.9%			31.5%			1.7%																					Ecuador			1995			45.1%			9.0%			45.9%


									03			41.2%			29.0%			27.4%			2.5%																								2003			34.9%			12.9%			52.2%


						Bolivia			95			25.0%			25.0%			30.0%			20.0%																					Mexico			1995			33.0%			20.8%			46.2%


									02			21.0%			25.0%			41.0%			13.0%																								2002			41.4%			29.8%			28.8%


						Ecuador			95			45.1%			9.0%			38.2%			7.8%																					Panama			1995			43.0%			0.0%			57.0%


									03			34.9%			12.9%			10.8%			41.4%																								2003			51.8%			0.0%			48.3%


						Trin&Tob			96			56.2%			23.7%			20.2%			0.0%																					Trin&Tob			1996			56.2%			23.7%			20.2%


									03			70.8%			10.1%			19.1%			0.0%																								2003			70.8%			10.1%			19.1%


						Panama			95			43.0%			0.0%			8.2%			48.8%																					Uruguay			1995			18.5%			31.2%			50.4%


									03			51.8%			0.0%			5.8%			42.5%																								2002			19.4%			49.0%			31.6%
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			Graph 3.1: Patents Granted by United States Patent and Trademark Office (1995 and 2003)


			Other countries


			Latin America & Caribbean


			Country			1995			2003


			Brazil			63			130


			Mexico			40			84


			Argentina			31			63


			Venezuela			29			19


			Chile			7			11


			Colombia			3			10


			Bahamas			4			9


			Costa Rica			3			6


			Peru			3			4


			Panama			1			2


			Uruguay			2			2


			El Salvador			1			1


			Jamaica			2			1


			USA			55 739			87 901


			Japan			21 764			35 516


			Korea			1 161			3 944


			Finland			358			865


			Spain			148			309


			China			62			297


			Ireland			47			163
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			Graph 3.2.a: Scientific and Technical Journal Articles Per 100,000 Inhabitants (1995 and 2001)


			Country			1995			2001


			Chile			6.5			8.1


			Argentina			5.8			8.1


			Uruguay			3.4			4.6


			Brazil			2.2			4.1


			Mexico			2.1			3.2


			LAC			2.0			3.1


			Costa Rica			2.1			2.4


			Venezuela			2.0			2.2


			Colombia			0.4			0.8


			Peru			0.3			0.4


			Finland			80.9			98.3


			USA			77.2			70.5


			OECD			56.4			58.8


			Japan			37.9			45.2


			Ireland			33.6			43.1


			Spain			28.9			38.7


			Korea			8.4			23.3


			China			0.8			1.6








			98.265227448			80.931871574


			70.4559803578			77.2020547945


			58.8457431167			56.3641274856


			45.1628126475			37.9491226811


			43.0819340761			33.5924486396


			38.6736214605			28.9214686384


			23.3128445599			8.44033442


			1.6494083422			0.7686402098





Other countries


2001


1995





			8.0901143241			6.5003615329


			8.0805295091			5.7860711137


			4.6268656716			3.4146341463


			4.1455696203			2.1827443089


			3.2496202532			2.0853444493


			3.1003033641			2.0165751712


			2.358974359			2.1212121212


			2.1607431341			1.9509981851


			0.7522637567			0.4333160353


			0.3530751708			0.285354595





&A


Page &P


Latin America & Caribbean


2001


1995





			Graph 3.2.b: Scientific and Engineering Article Output of Emerging and Developing Countries by Region. 1988-2001


			FIGURE 1. S&E article output of emerging and developing countries by region:  1988–2001


			(thousands of articles)


						1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001


			Latin America			5.61			6.38			6.87			7.04			7.90			7.97			8.51			9.52			10.46			11.50			12.88			14.23			14.73			16.33


			Asia			14.74			16.49			16.85			17.12			18.49			18.89			19.41			20.62			21.55			23.69			25.79			28.98			30.44			34.43


			Eastern Europe and former USSR			41.60			43.70			42.84			41.22			43.21			35.98			38.20			36.39			35.07			34.26			34.68			34.42			35.84			33.69


			Near East & North Africa			2.59			2.81			2.79			2.93			2.92			2.95			3.20			3.35			3.42			3.42			3.80			4.15			4.34			4.83


			Sub-Saharan Africa			4.54			4.50			4.36			4.41			4.36			4.32			4.26			4.16			3.98			4.03			3.99			4.21			3.97			3.99





NOTES:  Developing and emerging countries consist of countries classified as low or middle income by the World Bank. Article counts are assigned to the country on the basis of the institutional address(es) listed on the article. For articles with multiple-country authors, counts are apportioned to each country on the basis of the proportion of authors from each country. Articles with institutional authors in Hong Kong are included in China.    

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; National Science Foundation, Division of Science Resources Statistics, special tabulations; and World Bank.
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			Graph 3.2.c: Portfolio of Scientific and Engineering Articles for Seven Latin American and Caribbean Countries-1988-2001


			FIGURE 2. Portfolio of S&E articles for seven Latin American countries:  1988 and 2001


			Percentage share of total portfolio


						1988			2001


			Clinical medicine			24.1			21.6


			Biomedical research			16.7			13.5


			Biology			11.6			12.9


			Chemistry			11.7			13.0


			Physics			17.1			19.0


			Earth and space			5.2			5.8


			Engineering and technology			5.3			7.8


			Mathematics			2.6			2.3


			Social and behavorial sciences			5.8			4.1





NOTE:  The seven countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, and Venezuela.  Article counts are assigned to the country on the basis of the institutional address(es) listed on the article.  For articles with multiple country authors, counts are apportioned to each country on the basis of the proportion of authors from each country.  Fields are defined and classifed by CHI Research, Inc.  Computer science is included in engineering and technology.  Social and behavorial sciences consist of psychology, social sciences, health sciences, and professional fields.

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; and National Science Foundation, Division of Science Resources Statistics, special tabulations.
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4.2 Increased science/innovation interface



Average number of scientific articles quoted in patent applications
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S&T Lending at IDB 1962-2006

S&T Loans:  about $2.2 B





59 projects





17 countries





S&T and related investments (higher education &

training;  agricultural research,) together, about  $4 B
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4.5 Patents and transfers of technology (2)

But possible adverse effects of strengthening patent regimes

Higher costs of basic products (pharmaceuticals)

Anti-competitive behaviour (refusal to license)

Local closures of domestic firms liable of infringement

Absorption of local firms by global ones and foreign appropriation of local knowledge

Restriction to diffusion of “public knowledge” (e.g. research tools)

Limited domestic expertise in IPR management
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4.5 Patents and transfers of technology (1)

		Under weak IPR regimes in early stages of technological development



Licensing agreement and reverse engineering

Patent infringement and piracy !!

		Foreign direct investment



Strong protection and enforcement has a positive impact on FDI flows (although there is evidence that tech transfer is higher with host country affiliates)

Large flows of FDI can nevertheless co-exist with weak enforcement because of market size (e.g. China)

High tech FDI may be limited by scarcity of skills

		Licensing



Facilitated by adequate IPR protection regime and enforcement

Conditioned by existence of domestic technological capacity and spurred by technological complementarity.
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		 	IDB’s Role Supporting STI Activities in LAC
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4.4 IPRs in Public Research Organisations (1) 

		Main rationale: Foster commercial exploitation of government-funded research and increase social and economic benefits of public research; facilitate industry/PRO collaboration

		Landmark US Bayh-Dole Act (1980) granting recipients of federal R&D funds to patent and license inventions, transferring rights to PROs

		Many countries have followed suit with variation on ownership regimes (most OECD, China, Chile, etc…)

		PRO IPR regime/management affect efficiency of patenting



Professor vs institution ownership of rights (move towards instit)

Establishment of institution vs autonomous TTO/TLO

Exclusive vs non-exclusive licensing

Research statute: Right to create (have a stake in) a spin-off firm
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Country Trends in Borrowing

1962-1992



The most active S&T borrowers:  Argentina, Brazil, Mexico, Colombia, Chile and Venezuela;

37 projects, 75% of all IDB S&T approved loans

US$ 0.8 B,  90 % of total value of all S&T loans



1993-2006

19 Loan projects (14 under execution)

US$ 1.4 billion

Increase in small country borrowing: e.g.: EC, PN, GU, NI, JA, DR, PR.
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IDB S&T Lending by Objective



1998- ff:

1988-1998

1961-1987

Technology devt (infrastructure and diffusion) 

Private Sector support (SMEs and clusters)

Financial mkts

Information Technology

Innovation Systems

Technology, partnerships, applied research

Institutional Strengthening

Human & Physical Infrastructure (Universities)

Science funding agencies

Laboratories & research institutions (esp. agriculture)

Capacity Development
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New initiatives

		New EST department

		Increased emphasis on assessment driven-operations and NIS/tech. infrastructure strengthening

		Mainstream innovation in country strategies

		Increased TC means

		Regional Policy Dialogue

		Focus on regional policy priorities and exchange of best practices

		Regional cooperation projects

		IPR harmonization ?
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4.4 IPRs in Public Research Organisations (2)

		Facts



Rapid growth of PRO patenting, mainly universities (more than 33,000 patents granted to US universities since 1993; more than 3,500 in 2004)

But only a small percentage (circa 10%) give rise to licensing and commercial applications

Only a few patents generate the overwhelming share of revenues

		Challenges



Impact of direction of research (fundamental vs applied)

Scope of patenting (research tools)

Access to public knowledge and data (time of disclosure)

Research exemptions (variation across countries)
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4.3 Patents: Innovation, Competition and Technology Diffusion 

Patent regimes matter: Trade off between positive and negative effects on innovation and diffusion depend on features of patent regimes (and levels of development)

Patent requirement (degree of inventiveness)

Patent subject matter (what is patentable)

Patent breadth (coverage and anti-competitive strategic behaviour)

Patent costs (SMEs)

Infringement and enforcement procedures
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4.1 Growth of patenting activity (1)

USPTO patent grants (1840-2003)
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Filings (China)


						1982			1983			1984			1985			1986			1987			1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001			2002


			USPTO applications - fiscal year			116000			96800			109000			115900			121000			125700			136300			150400			162700			166800			171600			173600			185100			220100			190000			219500			238850			259600			291650			324200			331600


			USPTO applications - calendar year			109625			103703			111284			117006			122433			127917			139825			152750			164558			164306			173075			174743			189857			212377			195187			215257			243062			270187			295926			326508			334445


			EPO applications			28522			31609			36952			39375			43083			45813			52179			57710			63869			59184			60455			59841			61529			64501			70082			78420			87783			94676			103509			113859.9			110444.103


			JPO - total number of claims (see Pr. Goto presentation at IPR conference - slide #11																					916377			983380			1102770			1145128			1264440			1392647			1660515			1846075			2033721			2271118			2491978			2677323			3145428


			Dominique's estimations for 2001 and 2002																																																												3307500			3274425


			JPO filings (number of claims)																					916377			983380			1102770			1145128			1264440			1392647			1660515			1846075			2033721			2271118			2491978			2677323			3145428			3307500			3274425


			average number of claims per application (see Pr.Goto presentation at IPR conference - #slide #11)																					2.7			2.8			3.0			3.1			3.4			3.8			4.7			5.0			5.4			5.8			6.2			6.6			7


			JPO filings (after 1988, data refers to the number of claims - 
divided by the average number of claims per patent in 1988)			237513			254956			284767			302995			320089			341095			339399			364215			408433			424121			468311			515795			615005			683731			753230			841155			922955			991601			1164973			1225000			1212750


			Source: OECD patent data base and JPO Annual report. 2001 and 2002 are OECD estimates.


															Note: EPO and USPTO filings correspond to total number of applications. JPO filings correspond to total number of claims (number of claims per application


															multiplied by total number of applications) to account for the effect of the 1988 law reform allowing more than one claim per patent application at JPO.


															Source: OECD Patent Database and USPTO, EPO and JPO Annual Reports. JPO figures for 2001 and 2002 are OECD estimates
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4.1 Growth of patenting activity (2)



EPO, USPTO and JPO patent filings (1982-2002)







Source: OECD Patent Database and USPTO, EPO and JPO Annual Reports
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			IPR-Related Policy Challenges
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		 		Nine Challenges + 1
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Challenges (cont.)

		Governance of NIS: 

		Include all relevant stakeholders. 

		Priority setting 

		Foster relationships 

		Allocation of resources to PRIs.

		PRIs

		Greater institutional autonomy public institution (Japan)

		Balance between institutional funding and project-based competitive funding (UK)

		Increase share of funding to HE sector

		Co-operation with industry on long-term research

		Develop evaluation mechanisms with implications for funding (e.g.UK, Australia, Japan, New-Zealand)
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Challenges (Cont.)

		Adapt / Streamline support programs

		PPPs (OECD; Brazil; Chile)

		Tax incentives, Public procurement

		SMEs, Clusters

		Tech. infrastructure

		HRST

		Engineering; Mobility

		Information systems and evaluation culture

		Regional cooperation

		Knowledge infrastructure; S&T for social needs
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		Strengthen NIS (BR, AR, CH, ME) or develop tech infrastructure and absorption capacity (lesser developed countries)



		Improve supply and demand articulation



		Take advantage of globalization: Increase international linkages among technological institutions. Attracting FDI.











UNKNOWN-0






_1210146690.ppt


Outputs: Scientific and Technical Articles per 1,000 Inhabitants (1995-2001)
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			Graph 1.2: Researchers by Sector of Employment (1995 or earliest available, and 2003 or latest available)
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			Graph 1.3: Number of PhDs Per 100,000 Inhabitants (1995 or earliest available, and 2003 or latest available)
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g 3.2.b


			Graph 2.1: R&D Expenditure as a Percent of GDP (1995 or earliest available, and 2003 or latest available)
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g 3.2.c


			Graph 2.2: R&D Expenditure by Source of Financing (1995 or earliest available, and 2003 or latest available)
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			Graph 2.3: R&D Expenditure by Sector of Performance (1995 or earliest available, and 2003 or latest available)


									Year			Government			Business Sector			Higher Educ.			Private Non-Profit																											Government			Industry			Other


						Korea			95			17.0%			73.7%			8.2%			1.1%																					China			1995			42.1%			43.7%			12.1%


									03			12.6%			76.1%			10.1%			1.2%																								2003			27.1%			62.4%			10.5%


						Japan			95			9.6%			65.2%			20.7%			4.4%																					Finland			1995			16.6%			63.2%			20.1%


									03			9.3%			75.0%			13.7%			2.1%																								2003			9.7%			70.5%			19.8%


						Finland			95			16.6%			63.2%			19.5%			0.6%																					Ireland			1995			9.0%			70.0%			21.2%


									03			9.7%			70.5%			19.2%			0.6%																								2003			7.9%			66.9%			25.2%


						USA			95			14.0%			70.5%			12.3%			3.2%																					Japan			1995			9.6%			65.2%			25.1%


									03			12.4%			69.8%			13.7%			4.1%																								2003			9.3%			75.0%			15.8%


						Ireland			95			9.0%			70.0%			20.4%			0.8%																					Korea			1995			17.0%			73.7%			9.3%


									03			7.9%			66.9%			25.2%			..																								2003			12.6%			76.1%			11.3%


						China			95			42.1%			43.7%			12.1%			..																					Spain			1995			18.6%			48.2%			33.1%


									03			27.1%			62.4%			10.5%			..																								2003			15.4%			54.1%			30.5%


						Spain			95			18.6%			48.2%			32.0%			1.1%																					USA			1995			14.0%			70.5%			15.5%


									03			15.4%			54.1%			30.3%			0.2%																								2003			12.4%			69.8%			17.8%


						.						0.0%			0.0%			0.0%			0.0%																											0.0%			0.0%			0.0%


						Uruguay			95			18.5%			31.2%			50.4%			0.0%																					Argentina			1996			40.9%			25.9%			33.2%


									02			19.4%			49.0%			31.6%			0.0%																								2003			41.2%			29.0%			29.9%


						Chile			95			51.7%			6.4%			40.9%			1.0%																					Bolivia			1995			25.0%			25.0%			50.0%


									03			12.7%			37.8%			33.8%			15.8%																								2002			21.0%			25.0%			54.0%


						Mexico			95			33.0%			20.8%			45.8%			0.4%																					Chile			1995			51.7%			6.4%			41.9%


									02			41.4%			29.8%			28.6%			0.3%																								2003			12.7%			37.8%			49.6%


						Argent			96			40.9%			25.9%			31.5%			1.7%																					Ecuador			1995			45.1%			9.0%			45.9%


									03			41.2%			29.0%			27.4%			2.5%																								2003			34.9%			12.9%			52.2%


						Bolivia			95			25.0%			25.0%			30.0%			20.0%																					Mexico			1995			33.0%			20.8%			46.2%


									02			21.0%			25.0%			41.0%			13.0%																								2002			41.4%			29.8%			28.8%


						Ecuador			95			45.1%			9.0%			38.2%			7.8%																					Panama			1995			43.0%			0.0%			57.0%


									03			34.9%			12.9%			10.8%			41.4%																								2003			51.8%			0.0%			48.3%


						Trin&Tob			96			56.2%			23.7%			20.2%			0.0%																					Trin&Tob			1996			56.2%			23.7%			20.2%


									03			70.8%			10.1%			19.1%			0.0%																								2003			70.8%			10.1%			19.1%


						Panama			95			43.0%			0.0%			8.2%			48.8%																					Uruguay			1995			18.5%			31.2%			50.4%


									03			51.8%			0.0%			5.8%			42.5%																								2002			19.4%			49.0%			31.6%
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			Graph 3.1: Patents Granted by United States Patent and Trademark Office (1995 and 2003)


			Other countries


			Latin America & Caribbean


			Country			1995			2003


			Brazil			63			130


			Mexico			40			84


			Argentina			31			63


			Venezuela			29			19


			Chile			7			11


			Colombia			3			10


			Bahamas			4			9


			Costa Rica			3			6


			Peru			3			4


			Panama			1			2


			Uruguay			2			2


			El Salvador			1			1


			Jamaica			2			1


			USA			55 739			87 901


			Japan			21 764			35 516


			Korea			1 161			3 944


			Finland			358			865


			Spain			148			309


			China			62			297


			Ireland			47			163
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			Graph 3.2.a: Scientific and Technical Journal Articles Per 100,000 Inhabitants (1995 and 2001)


			Country			1995			2001


			Chile			6.5			8.1


			Argentina			5.8			8.1


			Uruguay			3.4			4.6


			Brazil			2.2			4.1


			Mexico			2.1			3.2


			LAC			2.0			3.1


			Costa Rica			2.1			2.4


			Venezuela			2.0			2.2


			Colombia			0.4			0.8


			Peru			0.3			0.4


			Finland			80.9			98.3


			USA			77.2			70.5


			OECD			56.4			58.8


			Japan			37.9			45.2


			Ireland			33.6			43.1


			Spain			28.9			38.7


			Korea			8.4			23.3


			China			0.8			1.6
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			Graph 3.2.b: Scientific and Engineering Article Output of Emerging and Developing Countries by Region. 1988-2001


			FIGURE 1. S&E article output of emerging and developing countries by region:  1988–2001


			(thousands of articles)


						1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001


			Latin America			5.61			6.38			6.87			7.04			7.90			7.97			8.51			9.52			10.46			11.50			12.88			14.23			14.73			16.33


			Asia			14.74			16.49			16.85			17.12			18.49			18.89			19.41			20.62			21.55			23.69			25.79			28.98			30.44			34.43


			Eastern Europe and former USSR			41.60			43.70			42.84			41.22			43.21			35.98			38.20			36.39			35.07			34.26			34.68			34.42			35.84			33.69


			Near East & North Africa			2.59			2.81			2.79			2.93			2.92			2.95			3.20			3.35			3.42			3.42			3.80			4.15			4.34			4.83


			Sub-Saharan Africa			4.54			4.50			4.36			4.41			4.36			4.32			4.26			4.16			3.98			4.03			3.99			4.21			3.97			3.99





NOTES:  Developing and emerging countries consist of countries classified as low or middle income by the World Bank. Article counts are assigned to the country on the basis of the institutional address(es) listed on the article. For articles with multiple-country authors, counts are apportioned to each country on the basis of the proportion of authors from each country. Articles with institutional authors in Hong Kong are included in China.    

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; National Science Foundation, Division of Science Resources Statistics, special tabulations; and World Bank.
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			Graph 3.2.c: Portfolio of Scientific and Engineering Articles for Seven Latin American and Caribbean Countries-1988-2001


			FIGURE 2. Portfolio of S&E articles for seven Latin American countries:  1988 and 2001


			Percentage share of total portfolio


						1988			2001


			Clinical medicine			24.1			21.6


			Biomedical research			16.7			13.5


			Biology			11.6			12.9


			Chemistry			11.7			13.0


			Physics			17.1			19.0


			Earth and space			5.2			5.8


			Engineering and technology			5.3			7.8


			Mathematics			2.6			2.3


			Social and behavorial sciences			5.8			4.1





NOTE:  The seven countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, and Venezuela.  Article counts are assigned to the country on the basis of the institutional address(es) listed on the article.  For articles with multiple country authors, counts are apportioned to each country on the basis of the proportion of authors from each country.  Fields are defined and classifed by CHI Research, Inc.  Computer science is included in engineering and technology.  Social and behavorial sciences consist of psychology, social sciences, health sciences, and professional fields.

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; and National Science Foundation, Division of Science Resources Statistics, special tabulations.
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g 1.1


			Graph 1.1: Researchers Per 1000 Labor Force (1995 or earliest available, and 2003 or latest available)


			Country			1995			2002			2003


			Finland			6.7			14.7			15.9


			Japan			10.10			9.7			10.10


			USA			7.7			9.1


			OECD			6.7			7.9


			Korea			4.8			6.2			6.6


			EU25			4.5						5.5


			Ireland			4			5.1			5.4


			Spain			2.9			4.4			4.7


			China			0.8			1.1			1.1


			Argentina			1.66			1.63


			Chile			0.99			1.16			1.17


			Mexico			0.54			0.67


			LAC			0.58						0.64


			Bolivia			0.20			0.30


			Panama			0.31			0.24			0.25


			Colombia			0.19			0.18			0.23


			Ecuador			0.15			0.14			0.12





(c) National estimate or projection


..


(u) University graduates instead of researchers


(u) University graduates instead of researchers


(a) Break in series with previous year for which data is available


(g) Excluding R&D in the social sciences and humanities


(g) Excluding R&D in the social sciences and humanities


..


..
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g 1.3


			Graph 1.2: Researchers by Sector of Employment (1995 or earliest available, and 2003 or latest available)


						Year			Government			Business Sector			Higher Education


			USA			95			5.2%			76.2%			17.5%


						02			3.6%			79.9%


			Korea			95			12.7%			66.9%			19.3%


						03			7.9%			73.6%			17.5%


			Japan			95			4.5%			57.0%			36.1%


						03			5.0%			67.9%			25.5%


			OECD			95			9.7%			61.8%			26.9%


						02			7.7%			64.3%


			Ireland			95			4.9%			58.7%			33.3%


						03			5.5%			59.9%			34.6%


			Finland			95			20.7%			39.6%			38.4%


						03			11.3%			56.6%			31.2%


			China			95			35.4%			37.0%			25.3%


						03			22.3%			56.2%			21.6%


			EU25			95			16.7%			44.9%			37.1%


						02			13.2%			48.4%			37.1%


			Spain			95			17.7%			22.8%			58.4%


						03			16.7%			29.8%			53.2%


			.


			Brazil			95			17.0%			7.7%			74.6%


						00			7.9%			26.7%			64.7%


			Mexico			95			31.0%			10.3%			57.8%


						99			34.5%			16.2%			48.7%


			Argent			97			35.7%			16.3%			46.9%


						03			37.3%			11.3%			49.3%


			Colmb			96			8.3%			11.1%			75.7%


						02			7.9%			6.7%			82.0%


			Urug			99			5.5%			4.6%			89.9%


						02			13.4%			1.0%			85.7%


			Panama			95			41.0%			0.0%			45.8%


						02			59.3%			0.0%			23.6%
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g 2.2


			Graph 1.3: Number of PhDs Per 100,000 Inhabitants (1995 or earliest available, and 2003 or latest available)


			Country			1995			1998			2000			2001			2002			2003


			Spain			11.8						13.5			13.6


			USA			10.7						10.0			10.0			9.7


			Brazil			1.3						2.4			2.7			3.0			3.6


			LAC			0.7															1.6


			Mexico			0.4						0.8			0.9			1.1			1.3


			Chile			0.4						0.5			0.6			0.9			0.8


			Trin&Tob			0.8						0.7			0.7			0.8


			Uruguay			1.7						0.6


			Colombia						0.0			0.1			0.1			0.1
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g 3.2.b


			Graph 2.1: R&D Expenditure as a Percent of GDP (1995 or earliest available, and 2003 or latest available)


			Country			1995			1996			2002			2003


			Finland			2.26									3.48


			Japan			2.90									3.15


			USA			2.51									2.68


			Korea			2.37									2.63


			OECD			2.08									2.26


			EU25			1.70									1.82


			China			0.60									1.31


			Ireland			1.28									1.19


			Spain			0.79									1.05


			Brazil			0.87									0.95


			Chile			0.62									0.60


			LAC			0.59									0.57


			Argentina						0.42						0.41


			Mexico			0.31						0.40


			Panama			0.38									0.34


			Venezuela			0.61									0.28


			Bolivia			0.36						0.26


			Uruguay			0.28						0.22


			Trin&Tob						0.10						0.12


			Ecuador			0.08									0.07
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g 3.2.c


			Graph 2.2: R&D Expenditure by Source of Financing (1995 or earliest available, and 2003 or latest available)


						Year			Other sources			Business Sector


			Japan			95			33%			67%


						03			26%			75%


			Korea			95			24%			76%


						03			26%			74%


			Finland			95			41%			60%


						03			30%			70%


			USA			95			40%			60%


						03			36%			64%


			OECD			95			38%			59%


						03			35%			62%


			Ireland			96			33%			67%


						03			41%			60%


			EU25			95			48%			52%


						03			46%			54%


			Spain			95			56%			45%


						03			52%			48%


			.


			Colmb			95			47%			53%


						01			53%			47%


			Urug			95			69%			31%


						02			53%			47%


			Brazil			95			62%			38%


						03			59%			41%


			LAC			95			65%			35%


						03			65%			35%


			Mexico			95			82%			18%


						02			69%			31%


			Chile			95			56%			44%


						02			71%			29%


			Bolivia			95			83%			17%


						02			84%			16%


			Venez			95			53%			47%


						03			99%			1%


			Panam			95			100%			0%


						03			99%			1%
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			Graph 2.3: R&D Expenditure by Sector of Performance (1995 or earliest available, and 2003 or latest available)


									Year			Government			Business Sector			Higher Educ.			Private Non-Profit																											Government			Industry			Other


						Korea			95			17.0%			73.7%			8.2%			1.1%																					China			1995			42.1%			43.7%			12.1%


									03			12.6%			76.1%			10.1%			1.2%																								2003			27.1%			62.4%			10.5%


						Japan			95			9.6%			65.2%			20.7%			4.4%																					Finland			1995			16.6%			63.2%			20.1%


									03			9.3%			75.0%			13.7%			2.1%																								2003			9.7%			70.5%			19.8%


						Finland			95			16.6%			63.2%			19.5%			0.6%																					Ireland			1995			9.0%			70.0%			21.2%


									03			9.7%			70.5%			19.2%			0.6%																								2003			7.9%			66.9%			25.2%


						USA			95			14.0%			70.5%			12.3%			3.2%																					Japan			1995			9.6%			65.2%			25.1%


									03			12.4%			69.8%			13.7%			4.1%																								2003			9.3%			75.0%			15.8%


						Ireland			95			9.0%			70.0%			20.4%			0.8%																					Korea			1995			17.0%			73.7%			9.3%


									03			7.9%			66.9%			25.2%			..																								2003			12.6%			76.1%			11.3%


						China			95			42.1%			43.7%			12.1%			..																					Spain			1995			18.6%			48.2%			33.1%


									03			27.1%			62.4%			10.5%			..																								2003			15.4%			54.1%			30.5%


						Spain			95			18.6%			48.2%			32.0%			1.1%																					USA			1995			14.0%			70.5%			15.5%


									03			15.4%			54.1%			30.3%			0.2%																								2003			12.4%			69.8%			17.8%


						.						0.0%			0.0%			0.0%			0.0%																											0.0%			0.0%			0.0%


						Uruguay			95			18.5%			31.2%			50.4%			0.0%																					Argentina			1996			40.9%			25.9%			33.2%


									02			19.4%			49.0%			31.6%			0.0%																								2003			41.2%			29.0%			29.9%


						Chile			95			51.7%			6.4%			40.9%			1.0%																					Bolivia			1995			25.0%			25.0%			50.0%


									03			12.7%			37.8%			33.8%			15.8%																								2002			21.0%			25.0%			54.0%


						Mexico			95			33.0%			20.8%			45.8%			0.4%																					Chile			1995			51.7%			6.4%			41.9%


									02			41.4%			29.8%			28.6%			0.3%																								2003			12.7%			37.8%			49.6%


						Argent			96			40.9%			25.9%			31.5%			1.7%																					Ecuador			1995			45.1%			9.0%			45.9%


									03			41.2%			29.0%			27.4%			2.5%																								2003			34.9%			12.9%			52.2%


						Bolivia			95			25.0%			25.0%			30.0%			20.0%																					Mexico			1995			33.0%			20.8%			46.2%


									02			21.0%			25.0%			41.0%			13.0%																								2002			41.4%			29.8%			28.8%


						Ecuador			95			45.1%			9.0%			38.2%			7.8%																					Panama			1995			43.0%			0.0%			57.0%


									03			34.9%			12.9%			10.8%			41.4%																								2003			51.8%			0.0%			48.3%


						Trin&Tob			96			56.2%			23.7%			20.2%			0.0%																					Trin&Tob			1996			56.2%			23.7%			20.2%


									03			70.8%			10.1%			19.1%			0.0%																								2003			70.8%			10.1%			19.1%


						Panama			95			43.0%			0.0%			8.2%			48.8%																					Uruguay			1995			18.5%			31.2%			50.4%


									03			51.8%			0.0%			5.8%			42.5%																								2002			19.4%			49.0%			31.6%
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			Graph 3.1: Patents Granted by United States Patent and Trademark Office (1995 and 2003)


			Other countries


			Latin America & Caribbean


			Country			1995			2003


			Brazil			63			130


			Mexico			40			84


			Argentina			31			63


			Venezuela			29			19


			Chile			7			11


			Colombia			3			10


			Bahamas			4			9


			Costa Rica			3			6


			Peru			3			4


			Panama			1			2


			Uruguay			2			2


			El Salvador			1			1


			Jamaica			2			1


			USA			55 739			87 901


			Japan			21 764			35 516


			Korea			1 161			3 944


			Finland			358			865


			Spain			148			309


			China			62			297


			Ireland			47			163
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			Graph 3.2.a: Scientific and Technical Journal Articles Per 100,000 Inhabitants (1995 and 2001)


			Country			1995			2001


			Chile			6.5			8.1


			Argentina			5.8			8.1


			Uruguay			3.4			4.6


			Brazil			2.2			4.1


			Mexico			2.1			3.2


			LAC			2.0			3.1


			Costa Rica			2.1			2.4


			Venezuela			2.0			2.2


			Colombia			0.4			0.8


			Peru			0.3			0.4


			Finland			80.9			98.3


			USA			77.2			70.5


			OECD			56.4			58.8


			Japan			37.9			45.2


			Ireland			33.6			43.1


			Spain			28.9			38.7


			Korea			8.4			23.3


			China			0.8			1.6
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			Graph 3.2.b: Scientific and Engineering Article Output of Emerging and Developing Countries by Region. 1988-2001


			FIGURE 1. S&E article output of emerging and developing countries by region:  1988–2001


			(thousands of articles)


						1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001


			Latin America			5.61			6.38			6.87			7.04			7.90			7.97			8.51			9.52			10.46			11.50			12.88			14.23			14.73			16.33


			Asia			14.74			16.49			16.85			17.12			18.49			18.89			19.41			20.62			21.55			23.69			25.79			28.98			30.44			34.43


			Eastern Europe and former USSR			41.60			43.70			42.84			41.22			43.21			35.98			38.20			36.39			35.07			34.26			34.68			34.42			35.84			33.69


			Near East & North Africa			2.59			2.81			2.79			2.93			2.92			2.95			3.20			3.35			3.42			3.42			3.80			4.15			4.34			4.83


			Sub-Saharan Africa			4.54			4.50			4.36			4.41			4.36			4.32			4.26			4.16			3.98			4.03			3.99			4.21			3.97			3.99





NOTES:  Developing and emerging countries consist of countries classified as low or middle income by the World Bank. Article counts are assigned to the country on the basis of the institutional address(es) listed on the article. For articles with multiple-country authors, counts are apportioned to each country on the basis of the proportion of authors from each country. Articles with institutional authors in Hong Kong are included in China.    

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; National Science Foundation, Division of Science Resources Statistics, special tabulations; and World Bank.
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			Graph 3.2.c: Portfolio of Scientific and Engineering Articles for Seven Latin American and Caribbean Countries-1988-2001


			FIGURE 2. Portfolio of S&E articles for seven Latin American countries:  1988 and 2001


			Percentage share of total portfolio


						1988			2001


			Clinical medicine			24.1			21.6


			Biomedical research			16.7			13.5


			Biology			11.6			12.9


			Chemistry			11.7			13.0


			Physics			17.1			19.0


			Earth and space			5.2			5.8


			Engineering and technology			5.3			7.8


			Mathematics			2.6			2.3


			Social and behavorial sciences			5.8			4.1





NOTE:  The seven countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, and Venezuela.  Article counts are assigned to the country on the basis of the institutional address(es) listed on the article.  For articles with multiple country authors, counts are apportioned to each country on the basis of the proportion of authors from each country.  Fields are defined and classifed by CHI Research, Inc.  Computer science is included in engineering and technology.  Social and behavorial sciences consist of psychology, social sciences, health sciences, and professional fields.

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; and National Science Foundation, Division of Science Resources Statistics, special tabulations.
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			Graph 1.1: Researchers Per 1000 Labor Force (1995 or earliest available, and 2003 or latest available)


			Country			1995			2002			2003


			Finland			6.7			14.7			15.9


			Japan			10.10			9.7			10.10


			USA			7.7			9.1


			OECD			6.7			7.9


			Korea			4.8			6.2			6.6


			EU25			4.5						5.5


			Ireland			4			5.1			5.4


			Spain			2.9			4.4			4.7


			China			0.8			1.1			1.1


			Argentina			1.66			1.63


			Chile			0.99			1.16			1.17


			Mexico			0.54			0.67


			LAC			0.58						0.64


			Bolivia			0.20			0.30


			Panama			0.31			0.24			0.25


			Colombia			0.19			0.18			0.23


			Ecuador			0.15			0.14			0.12





(c) National estimate or projection


..


(u) University graduates instead of researchers


(u) University graduates instead of researchers


(a) Break in series with previous year for which data is available


(g) Excluding R&D in the social sciences and humanities


(g) Excluding R&D in the social sciences and humanities
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g 1.3


			Graph 1.2: Researchers by Sector of Employment (1995 or earliest available, and 2003 or latest available)


						Year			Government			Business Sector			Higher Education


			USA			95			5.2%			76.2%			17.5%


						02			3.6%			79.9%


			Korea			95			12.7%			66.9%			19.3%


						03			7.9%			73.6%			17.5%


			Japan			95			4.5%			57.0%			36.1%


						03			5.0%			67.9%			25.5%


			OECD			95			9.7%			61.8%			26.9%


						02			7.7%			64.3%


			Ireland			95			4.9%			58.7%			33.3%


						03			5.5%			59.9%			34.6%


			Finland			95			20.7%			39.6%			38.4%


						03			11.3%			56.6%			31.2%


			China			95			35.4%			37.0%			25.3%


						03			22.3%			56.2%			21.6%


			EU25			95			16.7%			44.9%			37.1%


						02			13.2%			48.4%			37.1%


			Spain			95			17.7%			22.8%			58.4%


						03			16.7%			29.8%			53.2%


			.


			Brazil			95			17.0%			7.7%			74.6%


						00			7.9%			26.7%			64.7%


			Mexico			95			31.0%			10.3%			57.8%


						99			34.5%			16.2%			48.7%


			Argent			97			35.7%			16.3%			46.9%


						03			37.3%			11.3%			49.3%


			Colmb			96			8.3%			11.1%			75.7%


						02			7.9%			6.7%			82.0%


			Urug			99			5.5%			4.6%			89.9%


						02			13.4%			1.0%			85.7%


			Panama			95			41.0%			0.0%			45.8%


						02			59.3%			0.0%			23.6%
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			Graph 1.3: Number of PhDs Per 100,000 Inhabitants (1995 or earliest available, and 2003 or latest available)


			Country			1995			1998			2000			2001			2002			2003


			Spain			11.8						13.5			13.6


			USA			10.7						10.0			10.0			9.7


			Brazil			1.3						2.4			2.7			3.0			3.6


			LAC			0.7															1.6


			Mexico			0.4						0.8			0.9			1.1			1.3


			Chile			0.4						0.5			0.6			0.9			0.8


			Trin&Tob			0.8						0.7			0.7			0.8


			Uruguay			1.7						0.6


			Colombia						0.0			0.1			0.1			0.1
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g 3.2.b


			Graph 2.1: R&D Expenditure as a Percent of GDP (1995 or earliest available, and 2003 or latest available)


			Country			1995			1996			2002			2003


			Finland			2.26									3.48


			Japan			2.90									3.15


			USA			2.51									2.68


			Korea			2.37									2.63


			OECD			2.08									2.26


			EU25			1.70									1.82


			China			0.60									1.31


			Ireland			1.28									1.19


			Spain			0.79									1.05


			Brazil			0.87									0.95


			Chile			0.62									0.60


			LAC			0.59									0.57


			Argentina						0.42						0.41


			Mexico			0.31						0.40


			Panama			0.38									0.34


			Venezuela			0.61									0.28


			Bolivia			0.36						0.26


			Uruguay			0.28						0.22


			Trin&Tob						0.10						0.12


			Ecuador			0.08									0.07
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g 3.2.c


			Graph 2.2: R&D Expenditure by Source of Financing (1995 or earliest available, and 2003 or latest available)


						Year			Other sources			Business Sector


			Japan			95			33%			67%


						03			26%			75%


			Korea			95			24%			76%


						03			26%			74%


			Finland			95			41%			60%


						03			30%			70%


			USA			95			40%			60%


						03			36%			64%


			OECD			95			38%			59%


						03			35%			62%


			Ireland			96			33%			67%


						03			41%			60%


			EU25			95			48%			52%


						03			46%			54%


			Spain			95			56%			45%


						03			52%			48%


			.


			Colmb			95			47%			53%


						01			53%			47%


			Urug			95			69%			31%


						02			53%			47%


			Brazil			95			62%			38%


						03			59%			41%


			LAC			95			65%			35%


						03			65%			35%


			Mexico			95			82%			18%


						02			69%			31%


			Chile			95			56%			44%


						02			71%			29%


			Bolivia			95			83%			17%


						02			84%			16%


			Venez			95			53%			47%


						03			99%			1%


			Panam			95			100%			0%


						03			99%			1%
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			Graph 2.3: R&D Expenditure by Sector of Performance (1995 or earliest available, and 2003 or latest available)


									Year			Government			Business Sector			Higher Educ.			Private Non-Profit																											Government			Industry			Other


						Korea			95			17.0%			73.7%			8.2%			1.1%																					China			1995			42.1%			43.7%			12.1%


									03			12.6%			76.1%			10.1%			1.2%																								2003			27.1%			62.4%			10.5%


						Japan			95			9.6%			65.2%			20.7%			4.4%																					Finland			1995			16.6%			63.2%			20.1%


									03			9.3%			75.0%			13.7%			2.1%																								2003			9.7%			70.5%			19.8%


						Finland			95			16.6%			63.2%			19.5%			0.6%																					Ireland			1995			9.0%			70.0%			21.2%


									03			9.7%			70.5%			19.2%			0.6%																								2003			7.9%			66.9%			25.2%


						USA			95			14.0%			70.5%			12.3%			3.2%																					Japan			1995			9.6%			65.2%			25.1%


									03			12.4%			69.8%			13.7%			4.1%																								2003			9.3%			75.0%			15.8%


						Ireland			95			9.0%			70.0%			20.4%			0.8%																					Korea			1995			17.0%			73.7%			9.3%


									03			7.9%			66.9%			25.2%			..																								2003			12.6%			76.1%			11.3%


						China			95			42.1%			43.7%			12.1%			..																					Spain			1995			18.6%			48.2%			33.1%


									03			27.1%			62.4%			10.5%			..																								2003			15.4%			54.1%			30.5%


						Spain			95			18.6%			48.2%			32.0%			1.1%																					USA			1995			14.0%			70.5%			15.5%


									03			15.4%			54.1%			30.3%			0.2%																								2003			12.4%			69.8%			17.8%


						.						0.0%			0.0%			0.0%			0.0%																											0.0%			0.0%			0.0%


						Uruguay			95			18.5%			31.2%			50.4%			0.0%																					Argentina			1996			40.9%			25.9%			33.2%


									02			19.4%			49.0%			31.6%			0.0%																								2003			41.2%			29.0%			29.9%


						Chile			95			51.7%			6.4%			40.9%			1.0%																					Bolivia			1995			25.0%			25.0%			50.0%


									03			12.7%			37.8%			33.8%			15.8%																								2002			21.0%			25.0%			54.0%


						Mexico			95			33.0%			20.8%			45.8%			0.4%																					Chile			1995			51.7%			6.4%			41.9%


									02			41.4%			29.8%			28.6%			0.3%																								2003			12.7%			37.8%			49.6%


						Argent			96			40.9%			25.9%			31.5%			1.7%																					Ecuador			1995			45.1%			9.0%			45.9%


									03			41.2%			29.0%			27.4%			2.5%																								2003			34.9%			12.9%			52.2%


						Bolivia			95			25.0%			25.0%			30.0%			20.0%																					Mexico			1995			33.0%			20.8%			46.2%


									02			21.0%			25.0%			41.0%			13.0%																								2002			41.4%			29.8%			28.8%


						Ecuador			95			45.1%			9.0%			38.2%			7.8%																					Panama			1995			43.0%			0.0%			57.0%


									03			34.9%			12.9%			10.8%			41.4%																								2003			51.8%			0.0%			48.3%


						Trin&Tob			96			56.2%			23.7%			20.2%			0.0%																					Trin&Tob			1996			56.2%			23.7%			20.2%


									03			70.8%			10.1%			19.1%			0.0%																								2003			70.8%			10.1%			19.1%


						Panama			95			43.0%			0.0%			8.2%			48.8%																					Uruguay			1995			18.5%			31.2%			50.4%


									03			51.8%			0.0%			5.8%			42.5%																								2002			19.4%			49.0%			31.6%
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			Graph 3.1: Patents Granted by United States Patent and Trademark Office (1995 and 2003)


			Other countries


			Latin America & Caribbean


			Country			1995			2003


			Brazil			63			130


			Mexico			40			84


			Argentina			31			63


			Venezuela			29			19


			Chile			7			11


			Colombia			3			10


			Bahamas			4			9


			Costa Rica			3			6


			Peru			3			4


			Panama			1			2


			Uruguay			2			2


			El Salvador			1			1


			Jamaica			2			1


			USA			55 739			87 901


			Japan			21 764			35 516


			Korea			1 161			3 944


			Finland			358			865


			Spain			148			309


			China			62			297


			Ireland			47			163
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			Graph 3.2.a: Scientific and Technical Journal Articles Per 100,000 Inhabitants (1995 and 2001)


			Country			1995			2001


			Chile			6.5			8.1


			Argentina			5.8			8.1


			Uruguay			3.4			4.6


			Brazil			2.2			4.1


			Mexico			2.1			3.2


			LAC			2.0			3.1


			Costa Rica			2.1			2.4


			Venezuela			2.0			2.2


			Colombia			0.4			0.8


			Peru			0.3			0.4


			Finland			80.9			98.3


			USA			77.2			70.5


			OECD			56.4			58.8


			Japan			37.9			45.2


			Ireland			33.6			43.1


			Spain			28.9			38.7


			Korea			8.4			23.3


			China			0.8			1.6
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			Graph 3.2.b: Scientific and Engineering Article Output of Emerging and Developing Countries by Region. 1988-2001


			FIGURE 1. S&E article output of emerging and developing countries by region:  1988–2001


			(thousands of articles)


						1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001


			Latin America			5.61			6.38			6.87			7.04			7.90			7.97			8.51			9.52			10.46			11.50			12.88			14.23			14.73			16.33


			Asia			14.74			16.49			16.85			17.12			18.49			18.89			19.41			20.62			21.55			23.69			25.79			28.98			30.44			34.43


			Eastern Europe and former USSR			41.60			43.70			42.84			41.22			43.21			35.98			38.20			36.39			35.07			34.26			34.68			34.42			35.84			33.69


			Near East & North Africa			2.59			2.81			2.79			2.93			2.92			2.95			3.20			3.35			3.42			3.42			3.80			4.15			4.34			4.83


			Sub-Saharan Africa			4.54			4.50			4.36			4.41			4.36			4.32			4.26			4.16			3.98			4.03			3.99			4.21			3.97			3.99





NOTES:  Developing and emerging countries consist of countries classified as low or middle income by the World Bank. Article counts are assigned to the country on the basis of the institutional address(es) listed on the article. For articles with multiple-country authors, counts are apportioned to each country on the basis of the proportion of authors from each country. Articles with institutional authors in Hong Kong are included in China.    

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; National Science Foundation, Division of Science Resources Statistics, special tabulations; and World Bank.
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			Graph 3.2.c: Portfolio of Scientific and Engineering Articles for Seven Latin American and Caribbean Countries-1988-2001


			FIGURE 2. Portfolio of S&E articles for seven Latin American countries:  1988 and 2001


			Percentage share of total portfolio


						1988			2001


			Clinical medicine			24.1			21.6


			Biomedical research			16.7			13.5


			Biology			11.6			12.9


			Chemistry			11.7			13.0


			Physics			17.1			19.0


			Earth and space			5.2			5.8


			Engineering and technology			5.3			7.8


			Mathematics			2.6			2.3


			Social and behavorial sciences			5.8			4.1





NOTE:  The seven countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, and Venezuela.  Article counts are assigned to the country on the basis of the institutional address(es) listed on the article.  For articles with multiple country authors, counts are apportioned to each country on the basis of the proportion of authors from each country.  Fields are defined and classifed by CHI Research, Inc.  Computer science is included in engineering and technology.  Social and behavorial sciences consist of psychology, social sciences, health sciences, and professional fields.

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; and National Science Foundation, Division of Science Resources Statistics, special tabulations.
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The growing role of intangible investment in wealth creation and development

		In developed countries more than half of total investment is devoted to intangibles: Education, R&D, software, design, organisation, logistics, marketing etc…

		Innovation has become the key driver of sustainable development

		Technology (and knowledge) are becoming increasingly commoditised

		Intangible assets (IPRs) represent the major share of stock market value (estimated at around two third in the US)

		IPRs play a crucial role in the creation of new S&T based firms
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Structure affects innovation accumulation,…

Chile’s existing structure permits more investment in 

innovation measured as R&D than is presently the case. Some

countries, Australia, Norway, would reach roughly 90% of

their observed aggregate investment rates (0.08% and 0.012

%), even with Chile’s industrial structure. This suggests that a

part of Chile’s low performance arises from low investments

in the sectors in which it presently has a comparative

advantage.

		…But it is not the Whole Story

In high intensity countries (Finland, Korea) aggregate R&D 

investment in Finland and Korea would fall by two-thirds were 

these countries to have Chile’s economic structure.
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Evolution of Patents Granted
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… Amplified by low level and share of Business R&D
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Inputs: R&D Investment Rates with Chile’s Economic Structure (1995-1990 average)





Source: Maloney (2004)
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		 Where do LAC Countries Stand?
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Inputs: Lags and Wide Disparities in R&D Intensity

Source: IDB 2006
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g 1.1


			Graph 1.1: Researchers Per 1000 Labor Force (1995 or earliest available, and 2003 or latest available)


			Country			1995			2002			2003


			Finland			6.7			14.7			15.9


			Japan			10.10			9.7			10.10


			USA			7.7			9.1


			OECD			6.7			7.9


			Korea			4.8			6.2			6.6
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			Mexico			0.54			0.67
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g 1.3


			Graph 1.2: Researchers by Sector of Employment (1995 or earliest available, and 2003 or latest available)


						Year			Government			Business Sector			Higher Education


			USA			95			5.2%			76.2%			17.5%


						02			3.6%			79.9%


			Korea			95			12.7%			66.9%			19.3%


						03			7.9%			73.6%			17.5%


			Japan			95			4.5%			57.0%			36.1%


						03			5.0%			67.9%			25.5%


			OECD			95			9.7%			61.8%			26.9%


						02			7.7%			64.3%


			Ireland			95			4.9%			58.7%			33.3%


						03			5.5%			59.9%			34.6%


			Finland			95			20.7%			39.6%			38.4%


						03			11.3%			56.6%			31.2%


			China			95			35.4%			37.0%			25.3%


						03			22.3%			56.2%			21.6%


			EU25			95			16.7%			44.9%			37.1%


						02			13.2%			48.4%			37.1%


			Spain			95			17.7%			22.8%			58.4%


						03			16.7%			29.8%			53.2%


			.


			Brazil			95			17.0%			7.7%			74.6%


						00			7.9%			26.7%			64.7%


			Mexico			95			31.0%			10.3%			57.8%


						99			34.5%			16.2%			48.7%


			Argent			97			35.7%			16.3%			46.9%


						03			37.3%			11.3%			49.3%


			Colmb			96			8.3%			11.1%			75.7%


						02			7.9%			6.7%			82.0%


			Urug			99			5.5%			4.6%			89.9%


						02			13.4%			1.0%			85.7%


			Panama			95			41.0%			0.0%			45.8%


						02			59.3%			0.0%			23.6%
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g 2.2


			Graph 1.3: Number of PhDs Per 100,000 Inhabitants (1995 or earliest available, and 2003 or latest available)


			Country			1995			1998			2000			2001			2002			2003


			Spain			11.8						13.5			13.6


			USA			10.7						10.0			10.0			9.7


			Brazil			1.3						2.4			2.7			3.0			3.6


			LAC			0.7															1.6


			Mexico			0.4						0.8			0.9			1.1			1.3


			Chile			0.4						0.5			0.6			0.9			0.8


			Trin&Tob			0.8						0.7			0.7			0.8


			Uruguay			1.7						0.6


			Colombia						0.0			0.1			0.1			0.1
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g 3.2.b


			Graph 2.1: R&D Expenditure as a Percent of GDP (1995 or earliest available, and 2003 or latest available)


			Country			1995			1996			2002			2003


			Finland			2.26									3.48


			Japan			2.90									3.15


			USA			2.51									2.68


			Korea			2.37									2.63


			OECD			2.08									2.26


			EU25			1.70									1.82


			China			0.60									1.31


			Ireland			1.28									1.19


			Spain			0.79									1.05


			Brazil			0.87									0.95


			Chile			0.62									0.60


			LAC			0.59									0.57


			Argentina						0.42						0.41


			Mexico			0.31						0.40


			Panama			0.38									0.34


			Venezuela			0.61									0.28


			Bolivia			0.36						0.26


			Uruguay			0.28						0.22


			Trin&Tob						0.10						0.12


			Ecuador			0.08									0.07
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g 3.2.c


			Graph 2.2: R&D Expenditure by Source of Financing (1995 or earliest available, and 2003 or latest available)


						Year			Other sources			Business Sector


			Japan			95			33%			67%


						03			26%			75%


			Korea			95			24%			76%


						03			26%			74%


			Finland			95			41%			60%


						03			30%			70%


			USA			95			40%			60%


						03			36%			64%


			OECD			95			38%			59%


						03			35%			62%


			Ireland			96			33%			67%


						03			41%			60%


			EU25			95			48%			52%


						03			46%			54%


			Spain			95			56%			45%


						03			52%			48%


			.


			Colmb			95			47%			53%


						01			53%			47%


			Urug			95			69%			31%


						02			53%			47%


			Brazil			95			62%			38%


						03			59%			41%


			LAC			95			65%			35%


						03			65%			35%


			Mexico			95			82%			18%


						02			69%			31%


			Chile			95			56%			44%


						02			71%			29%


			Bolivia			95			83%			17%


						02			84%			16%


			Venez			95			53%			47%


						03			99%			1%


			Panam			95			100%			0%


						03			99%			1%
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			Graph 2.3: R&D Expenditure by Sector of Performance (1995 or earliest available, and 2003 or latest available)


									Year			Government			Business Sector			Higher Educ.			Private Non-Profit																											Government			Industry			Other


						Korea			95			17.0%			73.7%			8.2%			1.1%																					China			1995			42.1%			43.7%			12.1%


									03			12.6%			76.1%			10.1%			1.2%																								2003			27.1%			62.4%			10.5%


						Japan			95			9.6%			65.2%			20.7%			4.4%																					Finland			1995			16.6%			63.2%			20.1%


									03			9.3%			75.0%			13.7%			2.1%																								2003			9.7%			70.5%			19.8%


						Finland			95			16.6%			63.2%			19.5%			0.6%																					Ireland			1995			9.0%			70.0%			21.2%


									03			9.7%			70.5%			19.2%			0.6%																								2003			7.9%			66.9%			25.2%


						USA			95			14.0%			70.5%			12.3%			3.2%																					Japan			1995			9.6%			65.2%			25.1%


									03			12.4%			69.8%			13.7%			4.1%																								2003			9.3%			75.0%			15.8%


						Ireland			95			9.0%			70.0%			20.4%			0.8%																					Korea			1995			17.0%			73.7%			9.3%


									03			7.9%			66.9%			25.2%			..																								2003			12.6%			76.1%			11.3%


						China			95			42.1%			43.7%			12.1%			..																					Spain			1995			18.6%			48.2%			33.1%


									03			27.1%			62.4%			10.5%			..																								2003			15.4%			54.1%			30.5%


						Spain			95			18.6%			48.2%			32.0%			1.1%																					USA			1995			14.0%			70.5%			15.5%


									03			15.4%			54.1%			30.3%			0.2%																								2003			12.4%			69.8%			17.8%


						.						0.0%			0.0%			0.0%			0.0%																											0.0%			0.0%			0.0%


						Uruguay			95			18.5%			31.2%			50.4%			0.0%																					Argentina			1996			40.9%			25.9%			33.2%


									02			19.4%			49.0%			31.6%			0.0%																								2003			41.2%			29.0%			29.9%


						Chile			95			51.7%			6.4%			40.9%			1.0%																					Bolivia			1995			25.0%			25.0%			50.0%


									03			12.7%			37.8%			33.8%			15.8%																								2002			21.0%			25.0%			54.0%


						Mexico			95			33.0%			20.8%			45.8%			0.4%																					Chile			1995			51.7%			6.4%			41.9%


									02			41.4%			29.8%			28.6%			0.3%																								2003			12.7%			37.8%			49.6%


						Argent			96			40.9%			25.9%			31.5%			1.7%																					Ecuador			1995			45.1%			9.0%			45.9%


									03			41.2%			29.0%			27.4%			2.5%																								2003			34.9%			12.9%			52.2%


						Bolivia			95			25.0%			25.0%			30.0%			20.0%																					Mexico			1995			33.0%			20.8%			46.2%


									02			21.0%			25.0%			41.0%			13.0%																								2002			41.4%			29.8%			28.8%


						Ecuador			95			45.1%			9.0%			38.2%			7.8%																					Panama			1995			43.0%			0.0%			57.0%


									03			34.9%			12.9%			10.8%			41.4%																								2003			51.8%			0.0%			48.3%


						Trin&Tob			96			56.2%			23.7%			20.2%			0.0%																					Trin&Tob			1996			56.2%			23.7%			20.2%


									03			70.8%			10.1%			19.1%			0.0%																								2003			70.8%			10.1%			19.1%


						Panama			95			43.0%			0.0%			8.2%			48.8%																					Uruguay			1995			18.5%			31.2%			50.4%


									03			51.8%			0.0%			5.8%			42.5%																								2002			19.4%			49.0%			31.6%
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			Graph 3.1: Patents Granted by United States Patent and Trademark Office (1995 and 2003)


			Other countries


			Latin America & Caribbean


			Country			1995			2003


			Brazil			63			130


			Mexico			40			84


			Argentina			31			63


			Venezuela			29			19


			Chile			7			11


			Colombia			3			10


			Bahamas			4			9


			Costa Rica			3			6


			Peru			3			4


			Panama			1			2


			Uruguay			2			2


			El Salvador			1			1


			Jamaica			2			1


			USA			55 739			87 901


			Japan			21 764			35 516


			Korea			1 161			3 944


			Finland			358			865


			Spain			148			309


			China			62			297


			Ireland			47			163
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			Graph 3.2.a: Scientific and Technical Journal Articles Per 100,000 Inhabitants (1995 and 2001)


			Country			1995			2001


			Chile			6.5			8.1


			Argentina			5.8			8.1


			Uruguay			3.4			4.6


			Brazil			2.2			4.1


			Mexico			2.1			3.2


			LAC			2.0			3.1


			Costa Rica			2.1			2.4


			Venezuela			2.0			2.2


			Colombia			0.4			0.8


			Peru			0.3			0.4


			Finland			80.9			98.3


			USA			77.2			70.5


			OECD			56.4			58.8


			Japan			37.9			45.2


			Ireland			33.6			43.1


			Spain			28.9			38.7


			Korea			8.4			23.3


			China			0.8			1.6
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			Graph 3.2.b: Scientific and Engineering Article Output of Emerging and Developing Countries by Region. 1988-2001


			FIGURE 1. S&E article output of emerging and developing countries by region:  1988–2001


			(thousands of articles)


						1988			1989			1990			1991			1992			1993			1994			1995			1996			1997			1998			1999			2000			2001


			Latin America			5.61			6.38			6.87			7.04			7.90			7.97			8.51			9.52			10.46			11.50			12.88			14.23			14.73			16.33


			Asia			14.74			16.49			16.85			17.12			18.49			18.89			19.41			20.62			21.55			23.69			25.79			28.98			30.44			34.43


			Eastern Europe and former USSR			41.60			43.70			42.84			41.22			43.21			35.98			38.20			36.39			35.07			34.26			34.68			34.42			35.84			33.69


			Near East & North Africa			2.59			2.81			2.79			2.93			2.92			2.95			3.20			3.35			3.42			3.42			3.80			4.15			4.34			4.83


			Sub-Saharan Africa			4.54			4.50			4.36			4.41			4.36			4.32			4.26			4.16			3.98			4.03			3.99			4.21			3.97			3.99





NOTES:  Developing and emerging countries consist of countries classified as low or middle income by the World Bank. Article counts are assigned to the country on the basis of the institutional address(es) listed on the article. For articles with multiple-country authors, counts are apportioned to each country on the basis of the proportion of authors from each country. Articles with institutional authors in Hong Kong are included in China.    

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; National Science Foundation, Division of Science Resources Statistics, special tabulations; and World Bank.
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			Graph 3.2.c: Portfolio of Scientific and Engineering Articles for Seven Latin American and Caribbean Countries-1988-2001


			FIGURE 2. Portfolio of S&E articles for seven Latin American countries:  1988 and 2001


			Percentage share of total portfolio


						1988			2001


			Clinical medicine			24.1			21.6


			Biomedical research			16.7			13.5


			Biology			11.6			12.9


			Chemistry			11.7			13.0


			Physics			17.1			19.0


			Earth and space			5.2			5.8


			Engineering and technology			5.3			7.8


			Mathematics			2.6			2.3


			Social and behavorial sciences			5.8			4.1





NOTE:  The seven countries are Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, and Venezuela.  Article counts are assigned to the country on the basis of the institutional address(es) listed on the article.  For articles with multiple country authors, counts are apportioned to each country on the basis of the proportion of authors from each country.  Fields are defined and classifed by CHI Research, Inc.  Computer science is included in engineering and technology.  Social and behavorial sciences consist of psychology, social sciences, health sciences, and professional fields.

SOURCES:  Institute for Scientific Information, Science and Social Science Citation Indexes; CHI Research, Inc.; and National Science Foundation, Division of Science Resources Statistics, special tabulations.
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		 	LAC Growth Performance: Fair but Fragile
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		Most of LAC countries currently enjoy a fair growth performance, mainly based on high demand for natural resources and/or low labor costs in manufacturing





		However, increased competition on domestic and international markets from other developing areas such as South-Eastern Asia and China in wide spectrum of mfg and service sectors





		Major challenge for LAC



Increase productivity and labor unit costs

Increase technological inputs to growth
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TFP Has Not Been a Source of Growth for Most of LAC Countries.
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Latin America is growing again…
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