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Abstract

This article compares innovation policies and institutions in Latin America (LA) with 
those of the tiger economies of East Asia and Europe. We fi nd that there are clear di-
fferences in the resources, prioritization, and organization of science and technology 
policy between LA and the tigers, which may help to explain the disappointing econo-
mic performance of the region in recent decades. The article suggests that a systematic 
re-organization of innovation policy is needed in LA. The commonalities of the tigers 
suggest such a re-evaluation should not only consider levels of resources, but also new 
institutional frameworks for prioritizing, coordinating, and commercializing new tech-
nologies for greater benefi ts throughout the economy and society.
Keywords: Science and technology; research and development; institutions; Latin 
America; economic growth.
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Resumen

Este artículo compara las políticas e instituciones de innovación en Latinoamérica con 
las economías e instituciones de los tigres de Asia Oriental y de Europa. Encontramos 
que hay nítidas diferencias en las políticas sobre recursos, priorización y organización 
de la ciencia y la tecnología entre Latinoamérica y las de los tigres, que tal vez ayuden 
a explicar el decepcionante desempeño económico de la región en las décadas recien-
tes. El artículo sugiere que es necesaria una sistemática reorganización de la política 
de innovación en Latinoamérica. Las concordancias de los tigres sugieren que una 
similar reevaluación no solamente debe considerar niveles de recursos, sino también 
nuevos marcos institucionales para priorizar, coordinar y comercializar nuevas tecno-
logías generadoras de mayores benefi cios para toda la economía y la sociedad.
Palabras clave: ciencia y tecnología; investigación y desarrollo; instituciones; Latino-
américa; crecimiento económico.

Résumé

Cet article compare les politiques et institutions d’innovation en Amérique Latine avec 
les économies et institutions des tigres d’Asie orientale et d’Europe. Nous avons cons-
taté qu’il existe de nettes différences entre les politiques menées par les tigres et celles 
pratiquées en Amérique latine en ce qui concerne les ressources ainsi que l’importance 
prépondérante et l’organisation de la science et de la technologie, différences qui 
peuvent peut-être nous aider à expliquer les déceptionnantes performances économi-
ques de la région au cours des dernières décennies. L’article suggère qu’en Amérique 
latine, une systématique réorganisation de la politique d’innovation est nécessaire. 
Les concordances des tigres incitent à penser qu’une telle réévaluation ne doit pas 
seulement considérer des niveaux de ressources, mais aussi de nouveaux cadres ins-
titutionnels pour privilégier, coordonner et commercialiser de nouvelles technologies 
génératrices de majeurs profi ts pour toute l’économie et la société.
Mots clés: science et technologie; recherche et développement; institutions; Amérique 
latine; croissance économique. 

Resumo

Este artigo compara as políticas e instituições de inovação na América Latina com as 
economias e instituições dos Tigres da Ásia Oriental e da Europa. Encontramos que 
existem claras diferenças na política sobre recursos, priorização e organização da 
ciência e tecnologia entre a América Latina e os tigres, que talvez ajudem a explicar 
o decepcionante desempenho econômico da região nas décadas recentes. O artigo 
sugere que é necessária uma reorganização sistemática da política de inovação na 
América Latina. As concordâncias dos tigres sugerem que uma reavaliação semel-
hante não só deve considerar níveis de recursos, como também novos marcos insti-
tucionais para priorizar, coordenar e comercializar novas tecnologias geradoras de 
maiores benefícios para toda a economia e a sociedade.

Palavras chave: ciência e tecnologia; investigação e desenvolvimento; América Lati-
na; crescimento econômico.
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Introduction

While the current commodity boom has led to improved growth in La-

has been problematic in terms of both unstable growth and a lack 

of improvement in income inequality. Rather than questioning the 

underlying premises of market liberalization (Kuczynski, 2003), neoliberals have 

been espousing a 2nd generation of reforms, primarily around public institutions, such 

as the justice system, to resolve these problems of market regulation (Krueger, 2000; 

Stein 2006). The lack of well-functioning institutions may lead to poor performance 

in terms of its effect on what some consider the ultimate source of economic growth, 

namely improvements in productivity (rather than liberalization per se) (Loayza, 

2005, 33; Solimano, 2006), but what is the source of productivity gains? The debate 

is made all the more interesting by the phenomenal growth of the Chinese and Indian 

economies, which include high-tech goods and services.

Innovation policies and institutions lie at the heart of the connections between pro-

ductivity, growth, and sectoral development and are particularly important in a develo-

ping context (Adeoti, 2002). The national innovation system (NIS) literature on scien-

ce and technology (s&t) policy provides the most useful perspective for understanding 

these links and is well-explained elsewhere (Etzkowitz, Nelson). However, the NIS 

literature is heavy on description and weak on prescriptions. It does not tell us which 

aspects of s&t policy, if any, should be pursued. There is no literature describing pre-

ferred governance arrangements for an NIS; in fact the most successful case, the US, 

has a decentralized system in contrast with the highly centralized system of Japan, 

which is also successful. By any number of indicators of performance in innovation, 

LA has lagged behind other regions (Velho, 2004; Castaños-Lomnitz, 2006).

This paper takes a fi rst look at answering whether a prescriptive framework for ins-

titutional reforms exists by comparing the institutions for s&t policy in recent tiger eco-

nomies (Finland, Ireland, S. Korea, and China) with those of the large LA economies 

(Argentina, Brazil, Chile, and Mexico), by addressing the following key questions:

1) Is Latin America really lagging behind international competitors in terms of inno-

vation?

2) Is there a difference in the capacity for long-term planning and design of innova-

tion systems?

3) Is there a difference in the way that innovation funds are allocated?

4) Is there a difference in the way that the 3 key actors in any NIS –government, pri-

vate, and academic –cooperate in LA compared with East Asia and Europe?



128
ANIL HIRA

Vol. 40, núm. 156, enero-marzo / 2009

Evidently, part of the problem in studying this policy area is that there is no way 

to easily measure cause-effect relationships. Moreover, both social and epistemic 

networks and culture and historical trajectory help to explain LA’s late start on scien-

tifi c innovation (Schoijet, 2002). Nonetheless, this article can provide a good starting 

point for why LA lags and what concrete changes can help it make up ground.

LA Lags Behind the Tigers in Innovation

The set of indicators we presently have on innovation is highly limited in terms of 

concepts, coverage, and time; for example, there is little ability to track process-

oriented as opposed to product-oriented innovation. Nonetheless, the indicators do 

give us a good idea of the relative performance of countries in this area at the inter-

national level. The United Nations created a Technology Achievement Index (TAI) 

Table 1  
Technology Achievement Rankings 

 
Rank  Country  Rank  Country  Rank  Country  

1 Finland  21 Czech R  41 Trinidad &T  
2 US  22 Hungary  42 Panama  
3 Sweden  23 Slovenia  43 Brazil  
4 Japan  24 Hong Kong  44 Philippines  
5 S. Korea  25 Slovakia  45 China  
6 Netherlands  26 Greece  46 Bolivia  
7 UK  27 Portugal  47 Colombia  
8 Canada  28 Bulgaria  48 Peru  
9 Australia  29 Poland  49 Jamaica  
10 Singapore  30 Malaysia  50 Iran  
11 Germany  31 Croatia  51 Tunisia  
12 N orway  32 Mexico  52 Paraguay  
13 Ireland  33 Cyprus  53 Ecuador  
14 Belgium  34 Argentina  54 El Salvador  
15 New Zealand  35 Romania  55 Dominican R  
16 Austria  36 Costa Rica  56 Syria  
17 France  37 Chile  57 Egypt  
18 Israel  38 Uruguay  58 Algeria  
19 Spain  39 S. Africa  59 Zimbabwe  
20 Italy  40 Thailand  60 Indonesia  

 
Source: United Nations Human Development Report 2001, TAI includes weighted measurements of a) 
innovation activity: the number of patents granted to residents per capita; receipts of royalties and license 
fees from abroad per capita; b) innovation diffusion: number of Internet hosts per capita and the share of 
high - and medium -technology exports in total goods exports; c) diffusion of old innovations, as measured 
by telephone (mainline and cellular) per capita and electricity consumption per capita; and d) human skills, 
as measured by mean years of schooling in the population aged 15 and above and the gross tertiary science 
enrolment ratio.  For details please see: http://hdr.undp.org/reports/global/200 1/en/pdf/techindex .pdf
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in 2001 to measure international progress in technology, attempting to address some 

of the criticisms of traditional measures of innovation. The TAI considered 4 dimen-

sions: creation of technology; diffusion of new and of old innovations; and human 

skills. These were measured, respectively, by patents and royalty fees; internet hosts 

and the percentage of high and medium technology exports; the log of telephones 

and of electricity consumption; and the mean years of schooling and gross enrolment 

ratio at the tertiary level in science, math and engineering. All of the indicators except 

those for exports were divided by population. Table 1 shows that LA lags far behind 

competitors in terms of technological capability.

For countries with huge populations such as Brazil, China, and India, the TAI 

would be over-critical. They have achieved large absolute numerical improvements 

in their technological capability, as demonstrated in Table 2.

When we examine different education systems, we notice that the achievements 

of the population giants of the developing world, namely China, India, and Brazil, 
appear much more clearly. China’s absolute capacity for the educational foundation 

Table 2 
Total Number of First Degree Science and Engineering Students, 2000 

 
European  Union  477,973 Hungary  17,364 

United States  398,622 Argentina  (1996)16,106 
Japan (2001)  359,019 Israel  14,259 
China  (2001) 337,352 Egypt f(1995) 13,578 

Russia (1999)  216,017 Kazakstan (1995)  13,252 
India  (1990) 176,036 Colombia (1996) 12,678 
Indones ia  (1997) 97,095 Romania  11,899 
South Korea  96,859 Sweden  11,475 

United Kingdom (2001) 95,180 South Africa (1996)  10,920 
France  91,030 Chile (1996)  10,531 
Brazil  (1996) 78,049 Romania  8,479 
Italy  53,534 Belgium  8,211 
Canada  53,307 Morocco  7,972 

Turkey  49,069 Portugal  7,823 
Taiwan  (2001) 48,624 Czech Republic  7,550 

Poland (1996)  43,304 Ireland  6,636 
Spain  42,511 Saudi Arabia (1996)  5,879 
Mexico  42,049 Singapore  (1995) 5,599 
Germany (2001)  39,295 Finland  5,521 

Iran  33,625 Hong Kong (1 995) 5,425 
Thailand  (1995) 31,168 Bolivia  5,115 

Australia  28,737 Denmark (1998)  4,962 
Germany (2001)  25,868 Georgia  4,824 
France  25,130 Bulgaria  4,798 
Spain  23,302 Malaysia (1990)  4,760 
Netherlands  17,586 Slovak Rep.  4,630 

Source: National Science Foundation, Year 2000 exc. as indicated. 



130
ANIL HIRA

Vol. 40, núm. 156, enero-marzo / 2009

for innovation is on a par with developed countries. India’s capacity is about half that 

of China’s and Brazil’s is less than a quarter. On the other hand, the fact that much 

smaller population base economies such as South Korea, Taiwan, Israel, Finland, 

Singapore and Thailand are producing signifi cant numbers of graduates in sciences 

and engineering, at a speed comparable to countries with larger population bases such 

as Mexico, Iran, and Egypt is even more impressive, and both facts underscore LA’s 

inferior capacity.

Table 3 shows China, India, and South Korea far outpace Brazil, with Mexico 

and Argentina lagging distantly behind in terms of overall human capacity for s&t 

Table 3 
Ranking by Total Number of Researchers and by Total Expenditures on R&D* 

 

Country  Year  Researchers              
FTE   

Country  Year  Tot Res Exps 
000s PPP$

United States  1999  1,943,000   United States  2002  275,095,956
China 2002  810,525   Japan  2002  106,374,398
Japan 2002  646,547   China  2002  72,014,408
Russian Federation  2002  491,944   Germany  2002  56,592,700
Germany 2002  265,812   France  2002  36,357,186
France 2002  186,420   United Kingdom  2002  29,055,273
United Kingdom  1998  157,662   Korea (Rep. of)  2002  23,452,761
Korea (Rep. of)  2002  141,917   Canada  2002  18,452,362
India 1998  117,528   India  1999  18,045,970
Canada 2000  107,300   Italy  2001  16,661,326
Ukraine 2002  85,211   Russian Federation  2002  14,733,916
Spain 2002  83,318   Brazil  2000  13,078,829
Italy 2001  66,702   Sweden  2001  9,627,331
Australia 2000  66,099   Spain  2002  9,101,393
Brazil 2000  59,838   Netherlands  2001  8,606,686
Poland 2002  56,725   Au stralia  2000  7,759,748
Sweden 2001  45,995   Israel  2002  6,547,743
Netherlands 2001  45,328   Belgium  2002  6,351,454
Finland 2002  38,632   Switzerland  2000  5,316,302
Belgium 2002  32,856   Austria  2002  5,192,398
Iran (Islamic Rep.)  2001  31,256   Finland  2002  4,706,045
Mexico 2002  27,626   Denmark  2002  4,178,639
Argentina 2002  26,083   Mexico  2002  3,859,637
Denmark 2002  25,912   South Africa  2002  3,113,250
Switzerland 2000  25,808   Turkey  2002  2,965,522
Turkey 2002  23,995   Ukraine  2002  2,805,687
 
Source: UNESCO, Statistics for Taiwan were not available. 
FTE = full time equivalent (equivalent to one full time employee) 
* Includes researchers in public, private, and non- profit sectors 



131
LEARNING FROM THE TIGERS - COMPARING INNOVATION INSTITUTIONS

Vol. 40, núm. 156, enero-marzo / 2009

work. In terms of expenditures, no one comes close to the US, with Japan at less then 

half the total amount spent. In Table 4, we reinforce the conclusion that LA has not 

allocated suffi cient funds for innovation.

There appears to be a correlation between prosperity, competitiveness, and re-

sources spent on innovation policy. At the same time, there are some weaknesses 

with commonly used innovation measures. First, they do not measure the quality of 

programmes, education, or research design/equipment. Second, they do not examine 

Table 4  
International Ranking, General R&D Expenditures  

as a % of GDP (most recent year & amount)  

Source: UNESCO. 

Country  Year  %  Country  Year  %  

Israel  2002  5.11%  South Africa  2002  0.68%  

Finland  2002  3.46%  Lithuania  2002  0.68%  

Ice land  2002  3.11%  Turkey  2002  0.67%  

Japan  2002  3.11%  Nepal  2002  0.67%  

Korea (Rep. of)  2002  2.91%  Belarus  2002  0.64%  

United States  2002  2.67%  Tunisia  2002  0.63%  

Germany  2002  2.64%  Cuba  2002  0.62%  

Denmark  2002  2.51%  Hong Kong (China)  2002  0.60%  

France  2002  2.27%  Poland  2002  0.59%  

Austria  2002  2.21%  Chile  2001  0.54%  

Singapore  2002  2.19%  Bulgaria  2002  0.49%  

Canada  2002  2.00%  Mexico  2002  0.43%  

United Kingdom  2002  1.88%  Argentina  2002  0.39%  

Norway  2002  1.67%  Costa Rica  2000  0.39%  

Slovenia  2002  1.54%  Ve nezuela  2002  0.38%  

Czech Republic  2002  1.30%  Romania  2002  0.38%  

Russian Federation  2002  1.24%  Panama  2001  0.37%  

China  2002  1.23%  Azerbaijan  2002  0.31%  

Ukraine  2002  1.18%  Mongolia  2002  0.28%  

Ireland  2001  1.14%  Bolivia  2002  0.28%  

Croatia  2002  1.14%  Pak istan  2002  0.27%  

Spain  2002  1.04%  Uruguay  2002  0.26%  

Hungary  2002  1.01%  Macedonia (F.Y.R.)  2002  0.26%  

Portugal  2002  0.93%  Armenia  2002  0.25%  

Estonia  2002  0.81%  Thailand  2002  0.24%  

Portugal  2000  0.80%  Colombia  2001  0.17%  

Hungary  2000  0.80%  Peru  2002  0 .10%  

India  1999  0.78%  Paraguay  2002  0.10%  

Brazil  1996  0.77%  Jamaica  2002  0.08%  

Malaysia  2002  0.69%  Nicaragua  2002  0.05%  
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quality and coordination of institutions. Third, they do not look at the research ex-

penditures or foundations for competitiveness in particular sectors, which could vary 

considerably. Table 5 helps us to begin to examine the difference between institu-

tions, by revealing the distribution of R&D funding to private, public, and educational 

outlets.

Table 5 shows that the new tigers allocate much more of their R&D budgets to the 

private sector. LA countries spend reciprocally more in the public sector and in higher 

education. This refl ects a weaker private sector, which in turn implies diffi culties in 

applying research to new process or product technologies, vital to achieving interna-

tional competitiveness. The allocation of funding in this regard undoubtedly has an 

effect on whether research is relevantly applied to process or product technology. As 

Amsden points out in the case of Korea, “learning” late industrializing economies 

will likely be better off focusing at fi rst on improving process and quality control te-

chnologies, rather than innovating new products. This requires heavily applied “sho-

pfl oor” research skills (Amsden 1989).

We have seen from a wide variety of measures that LA’s technological capability 

lags behind its competitors in East Asia and Eastern Europe, as well as those in the 

developed world. However, it is important to move beyond the exhortation-orien-

tation of much of the literature which seems focused on proving the importance of 

“knowledge” for development and particularly s&t policy for development (World 

Bank 1999 & 2003; United Nations 2001). We want to know why expenditures are 

so much lower in LA and where new expenditures should be spent.

LA Lacks Long-term Innovation Planning Capacity

Comparing national innovation plans across the tigers and LA is quite revealing.

LA does not have strong, unifi ed, long-term visions for national innovation. Nor do LA 

plans seem to indicate interim goals that would act as measuring posts for how well

a plan is executed. We begin with a description of the tigers and then move to LA.

South Korea

A 1992 plan called HAN (Highly Advanced National Projects) is the precursor for 

much of Korea’s s&t vision. HAN created specifi c projects designed to increase the 

capabilities of Korean industry with inputs from a 400 person commission of aca-

demics, industry, and government (Rader, 2005). In 1999, the President announced 

the national task of creating a knowledge-based economy. These efforts led to Korea 
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Table 5 
Breakdown of Funding by Sector 

 

 
 

Country  

 
 

Year  

 
Business 

Enterprise  
%  

 
Government  

%  

Higher 
education  

%  

Funds from 
abroad  

%  
 

Luxembourg  2000 90.7%  7.7%  ... 1.7%  
Korea (Rep. of)  2003 74.0%  23.9%  1.7%  0.4%  
Japan  2002 73.9%  18.2%  7.6%  0.4%  
Sweden  2001 71.9%  21.0%  3.8%  3.4%  
Israel  2000 69.6%  24.7%  2.8%  2.8%  
Finland  2002 69.5%  26.1%  0.2%  3.1%  
Switzerland  2000 69.1%  23.2%  2.1%  4.3%  
Ireland  2001 67.2%  25.2%  1.7%  6.0%  
Germany  2003 65.4%  31.9%  0.4%  2.3%  
Belgium  2001 64.3%  21.4%  2.5%  11.8%  
United States  2003 63.1%  31.2%  5.7%  ... 
Denmark  2001 61.5%  28.0%  2.6%  7.8%  
Slovenia  2002 60.0%  35.6%  0.6%  3.7%  
Kazakhstan  2001 58.1%  38.3%  . 2.8%  
China  2000 57.6%  33.4%  ... 2.7%  
Slovakia  2002 53.6%  44.1%  0.1%  2.1%  
Kyrgyzstan  2002 52.7%  45.9%  0.1%  1.2%  
France  2002 52.1%  38.4%  0.7%  8.0%  
Netherlands  2001 51.8%  36.2%  1.1%  11.0%  
Norway  2001 51.7%  39.8%  1.4%  7.1%  
Malaysia  2002 51.5%  32.1%  4.9%  11.5%  
Czech Republic  2003 51.5%  41.8%  2.2%  4.6%  
Singapore  2002 49.9%  41.8%  0.7%  7.2%  
Spain  2002 48.9%  39.1%  5.2%  6.8%  
Canada  2003 47.5%  34.5%  16.7%  8.1%  
Colombia  2001 46.9%  13.2%  38.3%  ... 
Uruguay  2002 46.7%  17.1%  31.4%  4.7%  
United Kingdom  2002 46.7%  26.9%  1.0%  20.5%  
Austria  2003 42.6%  35.0%  0.3%  22.1%  
Romania  2002 41.6%  48.4%  3.0%  7.1%  
Turkey  2002 41.3%  50.6%  ... 1.3%  
Brazil  2000 38.2%  60.2%  1.6%  ... 
Hong Kong (China)  2002 35.3%  62.8%  0.2%  1.7%  
Cuba  2002 35.0%  60.0%  ... 5.0%  
Poland  2002 31.0%  61.1%  2.9%  4.8%  
Mexico  2001 29.8%  59.1%  9.1%  1.3%  
Estonia  2002 29.2%  53.8%  2.4%  14.4%  
Chile  2001 24.9%  68.9%  ... 4.1%  
Bulgaria  2002 24.8%  69.8%  0.2%  5.0%  
Belarus  2002 24.4%  63.4%  2.2%  10.1%  
Argentina  2002 24.2%  43.3%  28.8%  1.2%  
India  2000 23.0%  74.7%  2.4%  ... 
Azerbaijan  2002 21.1%  54.4%  24.5%  . 
Venezuela  2002 20.9%  60.6%  18.5%  ... 
Bolivia  2002 16.0%  20.0%  31.0%  14.0%  
Tunisia  2002 8.0%  51.1%  35.1%  5.9%  
Macedonia (F.Y.R.)  2002 7.8%  76.3%  7.3%  8.6%  
Paraguay  2001 3.9%  51.1%  4.0%  40.1%  
Panama  2000 0.6%  34.4%  0.4%  64.1%  

    Source: UNESCO, Institute for Statistics. 
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announcing the “Long-Term Vision for Science and Technology Investment Toward 

2025” with targeted goals of increasing R&D capacity, and improving infrastructure 

and regulations, backed by increased budgets. In this document, Korea announces 

its intention to be a major R&D player in the Asia-Pacifi c region by 2025 and to 

be competitive internationally with G-7 countries by 2025. The Vision includes a 

desire “to transform the national innovation system from the government initiated, 

development-oriented system into a market-driven, diffusion-oriented system, and 

also from an inward-looking s&t system into a globally-networked system.” [MOST 

(no date), 18-19].

Korea has several initiatives to reach the lofty goals set out in its national vision. 

These include the 21st Century Frontier R&D Program, the National Research La-

boratory Program and the Biotechnology Development Program. The 21st Century 

Program develops from the Highly Advanced National Project, and has funded more 

than 20 projects with $3.5 billion of funding in IT, bioengineering, nanotechnology, 

and new materials. The National Research Laboratory Program began in 1999 and 

awards up to $250,000 per year to a research center for 5 years. In this program, 

over 350 centers, 150 academic, 90 public research, and 60 in the private sector have 

received funding. In terms of the Biotechnology Program, which began in 2001, the 

government has invested $270 million in genomics, proteomics, and bioinformatics 

(Wagner, et al., 2003, 3).

In 2002, the Korean Government set up the National Technology Road Map, with 

5 visions for s&t policy. These included: building an information-knowledge-inte-

lligence society, spreading the use of IT; developing applications of IT to bio-health 

interests; advancing energy and environmental technologies; upgrading the value of 

major industries; and improving national safety and prestige, by improving national 

aerospace and food self-suffi ciency. The “Broadband IT Korea Vision 2007” promo-

tes 10 key projects for creating an information society by 2010, and “cyber Korea 21” 

is a blueprint for emerging as a global leader in this area (Rader 2005).

In 2004, the government identifi ed 10 key technologies as priorities: digital TV 

and broadcasting; displays (LCD, LED, etc); intelligent robots; new generation auto-

mobiles; next generation semiconductors; “intelligent home-network”; “digital con-

tents and solutions,” next-generation battery; and bio medicine (Korea, 2004).

China

China’s overall s&t planning comes from the high levels of the Communist Party. 

From the 1980s, s&t policy has been a major priority of the Chinese Government. 
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Deng Xiaoping declared that ‘science and technology is the primary productive force’ 

in China’s economic development. The 1995 Joint Decision by the Central Committee 

of the Chinese Communist Party and the State Council on Accelerating Scientifi c and 

Technological Progress is considered to be the key document for s&t policy. The 1995 

Decision led to rapid increases in R&D, which included establishing the National Key 

Laboratories (NKL) and the National Engineering Centers (NEC), and educational 

funding. It also entailed major changes in the s&t system, including introducing mar-

ket mechanisms and explicitly discussing an NIS. The “211 Project” created the 100 

“Key Universities” by streamlining and merging existing universities, and provided 

funding of $1.81 billion from 1995-2000 (Seong, 2005). In 2002, Jiang Zemin’s re-

port to the Party Congress set out the goal of ‘rejuvenating the nation through science 

and education,’ which was seen as the key vehicle for reaching its goal of quadrupling 

its GDP by 2020. China relies heavily on foreign technology imports; 90% of its high-

tech exports use imported materials. The 2002 report focused on improving quality 

and effi ciency; strengthening basic research and property rights; and deepening edu-

cation reforms so that it had closer ties to “practical productive forces” as part of an 

NIS strategy (Seong, 2005). The China Technology Foresight 2003 report targeted 

key sectors and technologies for development, with particular focus on IT; life scien-

ces and biotechnology; and new materials, including nanotechnology.

Ireland

In the broadest sense, innovation policy is part of a wider strategy for development, 

promoted by the leading Industrial Development Authority (IDA). IDA, according to 

analysts, is highly coherent and effective, with a fair degree of autonomy.

An annual national plan is created for coordinating s&t policy. The Science and 

Technology Act of 1987 marks the starting point for Ireland’s active pursuit of high 

tech industrial policy (Collins and Pontikakis, 2006). Long-term vision is set out in 

White Papers and reports, such as “Building Ireland’s Knowledge Economy,” which 

sets out a vision for innovation policy and clear goalposts to be achieved by 2010 

(Ireland 2004). Ireland’s government is particularly concerned with human capital 

development and foreign investment in knowledge-based industries.

Finland

Since 1987, the Science and Technology Policy Council has created a triennial re-

view that sets out a long-range national vision for s&t policy. The 2002 report, 
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“Knowledge, Innovation, and Internationalization,” discusses concerns with the 

need to continue to upgrade human capital and the need to identify clusters for tar-

geting.The document sets out clear goalposts for achievement in the future (Finland, 

2002). The Finnish government highlights information and communication techno-

logies concerning its new wireless industries and technologies related to traditional 

resource-based industries.

Latin America

A 2004 ECLAC Report notes that the period of import substitution industrialization 

(ISI) in LA led in the 1950s to the setting up of the state R&D councils as well as a 

number of technical institutes linked to state-led initiatives in particular sectors (such 

as agriculture and energy). The report notes (204-6) several weaknesses with this 

model, including a focus on the science rather than the viability of, and need for, fos-

tering applications; poor inter-agency coordination; and weak linkages and fl exibility 

with the actual needs of the sectors. The report suggests that a general policy shift 

has begun to take place, one that is more oriented towards “demand driven” needs as 

indicated by the market. Some of the new policies seek to respond to sectoral needs 

(eg Argentina, Chile, and Mexico), while others seek to match academic research 

centres with sectoral demands (Brazil). However, there remain serious institutional 

weaknesses throughout the region.

Argentina

Argentina created a National Multi-Year Science and Technology Plan for 1998-

2000. According to Chudnovsky, before 1990, there was no signifi cant s&t planing 

(Chudnovsky, 1999). The multi-Year plan for 1998-2000 was aimed at the develop-

ment and strengthening of the national system of science, technology and innovation, 

for the fi rst time openly adopting the NIS approach (Chudnovsky, 1999).

Brazil

It is diffi cult to identify clearly a regular series of plans depicting the long-term vision 

for leading sectors. There seems to be no focus in terms of priorities through a wide 

variety of planning documents. The 1997 MCT (Ministry of Science and Technolo-

gy) report to the federal government lists 18 different areas for s&t “action” ranging 

from environment to space. A 2002 White Book on s&t policy may be considered a 

more defi nitive long-term document. On p.35, it lists 6 overall objectives: 1) create 
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a favorable environment for innovation; 2) increase innovation capacity and expand 

the scientifi c and technological base; 3) consolidate, perfect, and modernize s&t and 

innovation capacity; develop a wide base of support for the involvement of society; 

and transform s&t policy into a strategic element of national development. Later, on 

p.49, a list of 9 other broad-ranging objectives are given as are 10 others on p.50. 

Yet, nowhere in these and various other documents is there any clear set of priorities 

or overall plan per se. This may be related to the fact that in the 90s, Brazil moved 

towards the allocation of sectoral funds (ECLAC, 2004).

Chile

Chile’s export miracle based on rapid growth in wines, fruits, and fi shing, has well-

known roots in the activities of CORFO, the government’s industrial policy, fi nancing, 

and development wing that goes back to 1939. Schurman (1996) argues strongly 

that in fact it was state developmental activity à la East Asia in targeting and suppor-

ting these export sectors over extended periods of time that is behind Chile’s export 

success and its miracle. CORFO was also partly responsible for increasing Chilean 

capacities over the course of the century to take over and run their economic mains-

tay, copper mining. CORFO continues its activities in a variety of areas of industrial 

development, such as biotechnology (Nelson, 2007). But, what is the Chilean long-

term vision or plan for creating sectors with high employment and wages as well 

as export revenues? A World Bank report notes that there is neither a clear national 

vision for s&t policy nor a high-level government policy or institutional framework 

(Holm-Nielsen, 2002).

Mexico

Previously, there seems to have been no clear vision for s&t policy in Mexico. For 

example, the National Development Plan (1995-2000) includes a section on s&t poli-

cy. A new 2001-2006 Special Program of Science and Technology attempts to create 

a new dynamic for s&t policy in Mexico. This is buttressed by the Ley de Ciencia y 

Tecnologia (LcyT, Law of Science and Technology) passed in Apr. 2002. The main 

objectives of the new plan are to create a national policy on s&t, increase local s&t 

capacity; and to improve companies’ competitiveness and innovation. In the LcyT, 

specifi c mention is also made of the need to coordinate within the government, with 

the states, and with universities and fi rms (Mexico, 2004).
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Latin America Lacks Coherence
in Budget Decision-Making and Allocation

We noted in our fi rst section to what extent LA underfunds R&D. We then pointed 

out that LA countries lack a long-term strategic plan with clearly measurable goals as 

part of a vision for national competitiveness. This problem is reinforced by the lack 

of a clear decision-making structure with adequate resources to put this plan into 

motion. The tigers have greater resources, more centralized decision-making, and, 

with the exception of Ireland, unifi ed budget decision-making for both industrial and 

educational R&D. The LA countries have a prolifi c number of agencies and ministries 

involved in innovation, while public agencies are oriented more towards academic 

than industrial innovation. These conclusions are summarized in Table 6.

The qualitative evidence backs up these conclusions. Chudnovsky states that 

there is little evaluation or coordination of s&t policy, and that projects tend to be 

very short-term in nature (Chudnovsky, 1999). This opinion is backed up by a recent 

World Bank study by Thorn, who states that GACTEC goes on meeting sporadically 

and has not fulfi lled its coordinating role (Thorn, 2005). Law 25.467 on Science, 

Technology and Innovation of 2001 placed new emphasis on s&t policy. However, 

a change of institutional direction is still in process. Chudnovsky notes that 72% of 

the Argentine budget is concentrated in 4 areas: the national universities; CONICET; 

the National Institute of Agroindustrial Technology (INTA); and the National Atomic 

Energy Commission (CNEA). Nuclear energy receives the most support, while manu-

facturing, through the National Institute of Industrial Technology receives less than 

5% (Chudnovsky 1999). Moreover, competitive funds make up only about 10% of 

the total budget (Thorn, 2005). Meanwhile, Brazil’s science and technology system 

is also incoherent, with competing programs by federal-level institutions and with 

programs set up by the state of Sao Paulo, the industrial heartland.

According to Casalet, s&t policy in Mexico during the 1970s-80s took place in 

functional institutions, such as the IMP (Mexican Institute for Petroleum); the IIE 

(Electrical Research Institute); the ININ (National Institute for Nuclear Research); 

and the IMTA (Mexican Institute on Water Technology). Unfortunately, they lacked 

“institutional and inter-sectoral articulation.” Moreover, “after two decades, it follows 

that this specialized infrastructure was developed through excessively bureaucratic 

self-contained organizations, which had little concern for the actual outcomes of the-

se initiatives and, furthermore, lacked any control over the institutions’ achievements. 

Organizations had little concern for achieving any particular objectives since funding 
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Table 6 
Summary of Budgetary Systems 

 
Country  Decision - Maker  

 
Allocation System  

South Korea  Presidential Advisory Council (NSTC), part 
of MOST  

MOST, Min. of Commerce, Industry & Energy; Min. 
Communications allocate  

China  Premier heads State Council Steering 
Committee of S&T  

CMOST, with Chinese Academy of Sciences

Ireland  Cabinet Committee on R&D chaired by 
Prime Minister(PM) & Interdepartmental 
Committee for Sci, Tech’y, & Innovation  

Irish Council for Sci., Techy, & Innovation, incl. 
private industry & academics; Forfás, an indep. 

Expert body, Science Foundation Ireland for 
education  

Finland  Cabinet - level Science & Technology Policy 
Council (STPC), headed by PM  

TEKES -  Finnish Technology Agency; VTT - Technical 
Research Centre; Academy of Finland (educ); SITRA -

public venture capital  

Argentina  Govt. Science and Technology Cabinet 
(GACTEC) to coordinate across ministries, 
incl. Dept. of Sci, Techy, and Productive 
Innovation (SECyT) & Natl Agency form 

Promotion of S&T (ANPCyT); Inter - Agency 
council on S&T (CICYt); Federal Council for 

S&T (COFECYT)  

Natl Council f or Scientific & Technological Research 
(CONICET); Natl Institute of Aero  Industrial 
Technology (INTA); National Atomic Energy 

Commission (CNEA); National Inst. of Industrial 
Technology (INTI); Argentine Technological Fund 

(FONTAR)  

Brazil  National Council for S&T, Pres. presides, 
with Mins., private sector, academics; 

every state has their own agencies as well  

Min of S&T (MCT) through Natl Council for S&T Devt 
(CNPq); Fund for Studies & Projects (FINEP); 

Chile  Presidential Advisory Commission on 
Scientific Matters  

Council for S&T Research (Conicyt); Fondecyt funds; 
Min of Economy runs Natl Fund for Fostering S&T 

Research (FONDEF) &Natl Fund for Productive Techl 
Devt (FONTEC); Devt. Projects Fund (PROFOS) for 

small & medium enterprises; CORFO for new 
indust ries/exports; Fund for Advanced Research 

(FONDAP)  

Mexico  CONACYT, reports to President  Incl. FIDETEC, Fund for R&D of tech’l modernization; 
FORCYTEC (program for developing tech’l 

capabilities); PIEB, technology firm incubator prog; 
regional institutes; state programs  
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was secured ex ante and it was not necessary to carry out evaluations to monitor 

fund allocation” (Cimoli, 2000). These institutes were tied to the prevailing import 

substitution industrialization policy. NAFIN (Nacional Financiera) and Bancomext 

(Banco de Comercio Exterior) are the national development and foreign trade banks 

for Mexico, providing funding for industrial projects. CONACYT, established in 1991, 

is Mexico’s National Council for Science and Technology and is in charge of promo-

ting, implementing, and coordinating the s&t policies for the government. CONACYT 

was until recently part of the SEP (Secretariat of Public Education). The CONACYT 

system includes 28 public research and various other technology diffusion centres 

at the national and regional levels. Casas et al note that the Mexican NIS is highly 

decentralized, based around the regional scientifi c institutes and their specializations 

(Cimoli, 2000) CONACYT also runs the National Researchers System (SNI) which is 

a network of scientists in universities and public research centres.

The 2002 LcyT allows CONACYT to report directly to the President, rather than 

the Ministry of Education. It also created the General Council on Scientifi c Research 

and Technological Development, chaired by the President, several state Minis-

tries, CONACYT, and VIPs at large, and the Scientifi c and Technological Forum as 

an independent advisory commission. It created an Inter-ministerial Committee on

the Budget, and a National Conference on Science and Technology to coordinate the 

states. Furthermore, new sectoral and “mixed funds” have been declared, with

the latter going to state and municipal governments. Lastly, the law set up tax incen-

tives for private industries upgrading technology.

Latin America has not Developed
Adequate Coordination Mechanisms

The ultimate measure of success in innovation policy is the development of inter-

nationally-competitive processes, products, and services. As follows from the NIS 

framework, this means that there must be a close coordination between the public 

sector, private sector, and academic institutions involved in the virtuous circle of 

relevant training, public funding of collective goods including information sharing, 

and marketplace effi ciency discipline. It is in this area of coordinated linkages and 

application of research and development that we fi nd the sharpest contrasts and grea-

test weaknesses of the LA NICs, except when compared with (??) China (except in 

the case of Chile??).
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S. Korea

The government has explicit policies to promote linkages among GRIs, universities, 

and industry, including joint R&D, sharing of facilities, and efforts to improve in-

tellectual property rights. The Korean Institute of Science and Technology (KIST) 

has played a crucial role as the center for scientifi c research since its founding in 

the early 1960s (Chung, 2002). A government report notes, nonetheless, that the-

re are weaknesses, namely a “weak reliance of industries on scientifi c research for 

innovation and weak responsiveness of universities and GRIs to market changes.…

(This) makes it hard for the private and public sectors to collaborate.” In response, 

the government decided to include industry representatives in the NSTC and in the 

boards of the Research Councils which govern the operation of government R&D. 

The government also provides direct funding competitions to industries for national 

priorities. In 2004, the Korean government announced its intention of introducing 

funding competitions and promoting research spin-offs in the public R&D sector. For 

academics, the government has paid attention to curricula in industrial fi elds, increa-

sed funding for basic scientifi c research, setting up a “National Research Fellow” 

program to support top graduate students, and promoting the continual upgrading of 

scientists’ and engineers’ skills. The government also announced that at least 30% 

of all top policymaking positions in the public service would be fi lled by scientists 

and engineers; new “Research Offi cer” posts for science and engineering PhDs in 

the military; the development of “Human Resource Incubating Centers” to provide 

retraining for temporarily unemployed scientists and engineers; and a new “Women 

Into Science and Engineering” program to try to increase the proportion of women in 

GRIs to at least 25% (Korea, 2004).

Ireland

IDA has created strong networks to promote ties between foreign investors and com-

panies, educational institutions, domestic business and labor groups and other go-

vernment institutions. The networks help to coordinate national strategy towards 

development (O Riain, 2004: 147-8), though there is also criticism for the high level 

of dependence on foreign multinationals (Collins and Pontikakis, 2006). The net-

works also coordinate action for national competitiveness, such as wage restraint 

agreements to reduce costs during downturns; Kirby refers to the system generally as 

one of “social partnership” for national development (Kirby, 2003). The Irish model 

is premised on heavy courting of foreign direct investment in designated sectors, 
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which are lured by both favorable tax and regulatory structures as well as a high 

quality and well-educated workforce. In Ireland, Science Foundation Ireland (SFI) is 

the main funding agency of research in both academics and industry and therefore 

the coordinating agency. SFI was established in 2000 as part of the 6-year National 

Development Plan. SFI is modeled after the US National Science Foundation (NSF). 

SFI targets certain sectors, such as IT and pharmaceuticals in funding local research 

teams (Harris, 2005). O’Riaian points to a strong culture of evaluation which helps 

to create accountability among the public, private, and academic networks. Forfás 

usually draws upon external and international experts to evaluate public policies, and 

negative evaluations “can result in closure, sale, or reorganization” of programmes 

(O Riain, 2004: 160-2).

Finland

The Science and Technology Policy Council ensures overall national coordination 

among actors in the pursuit of the national vision (Pelkonen, 2006). Lillrank states, 

“the relation between industry and academia has traditionally been smooth and in-

timate,” with TEKES playing the leading role. Academic research groups can apply 

for funding at any time, although they are expected to fi nd industry partners who will 

match them with 40-60% of the expenses (Lillrank, 2005: 174-5). Moreover, there is 

a Finnish Cluster program designed to coordinate the public sector, academics, and 

industry around specifi c research programs with budget allocations.

As is well-known, Nokia is at the heart of the Finnish innovation system. The links 

between Nokia and the public sector are complex and controversial. Some analysts 

claim that Nokia’s success has little to do with direct State support (Palmberg, 2000). 

However, most of the literature sees a direct link between Nokia’s success and the 

Finnish innovation system (Ali-Yrkko, 2004). Castells and Himanen point to the 

multiple and dense network ties between public policy institutions and Nokia. Nokia 

not only provides tax revenues, but also training and direct funding to universities. 

Nokia develops technological expertise in direct contact with Finnish academics as 

well as its subcontractors. The government, meanwhile, supports basic research and 

development, technological diffusion, education, and aid in reaching foreign mar-

kets and fi nding foreign collaborators with a view specifi cally towards the ICT sector 

(Castells, 2002: esp 48-54 & 59-62). Thus, the Finnish cluster should be seen as a 

public-private network. It is further noteworthy that Finland is the only case studied 

here with an extensive welfare system, which apparently has not impeded it from 

attaining international competitiveness at the highest levels.
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China

The Chinese Government has its own set of R&D institutes organized around the 

Chinese Academy of Sciences (CAS). In 2003, CAS operated 89 institutes with 20 

supporting units, one university, and 2 graduate schools. In that year, CAS comman-

ded a budget of $1.21 billion and a total staff of over 44,000 researchers; and was 

training 22,497 graduate students. CAS Fellows are strongly tied to s&t policy and 

to the private sector. By the end of 2003, CAS had invested in 336 fi rms. Universities 

are also key players in Chinese R&D according to a Rand study, which noted that 105 

National Key Laboratories (or 2/3 of the total), 43 National Engineering Centers, 22 

s&t parks, and 6 technology transfer centers were affi liated with universities. The 

100 Key Universities received 72% of funding between 1995 and 2000. The NKLs 

are the basic R&D infrastructure and the NECs are designed around assimilation of 

foreign technologies and technology transfer to industry (Seong, 2005). However, the 

quality of those universities is quite uneven. Beijing and Tsinghua are the leaders in 

technology development.

Argentina

Chudnovsky notes that the interaction between university researchers and private 

industry is “very limited” and that almost all research personnel work in the public 

sector. Furthermore, “teaching has few links with research” and university resear-

chers have a low level of collaboration. In order to improve technology diffusion, 

the Argentine government spun off this function from CONICET and established the 

National Agency for the Promotion of Science and Technology. This agency adminis-

ters two funds for research: FONCYT for academic or non-profi t research and FONTAR 

for private industry upgrading. (Chudnovsky, 1999). Writing in 2005, Thorn notes 

that coordination problems continue to plague Argentina. Individual agencies, inclu-

ding CONICET, also suffer from a lack of clear “strategic direction” and coordination 

(Thorn 2005).

Brazil

The Council for the Improvement of Higher Education; (CAPES), part of the Mi-

nistry of Education and Culture, along with the National Council for Science and 

Technology Development (CNPq), is the main policy agency for s&t training. CAPES 

provides 40% of the federal graduate funding, while CNPq provides the other 60% 

(Holm-Nielsen, 1996). There are a number of other organizations involved in tech-



144
ANIL HIRA

Vol. 40, núm. 156, enero-marzo / 2009

nical training, including: the Brazilian Academy of Sciences (ABC); several industry 

associations; the Centre for Management and Strategic Studies (CGEE) the National 

Confederation of Industry (CNI); and the government-led National Services for In-

dustrial Training (SENAI).

A number of sources point to the fundamental weakness of Brazilian s&t policy, 

namely that there is a major disconnection between universities and industry, based 

on the heavy reliance on imports of key inputs which dates back to the end of World 

War II (Washington, no date). A World Bank Report notes that Brazil suffers from an 

inability to place its doctoral students in private industry, as most go into university 

positions, “in contrast with Korea.” Furthermore, funding by CNPq tends to go to stu-

dent grants, rather than research. (Holm-Nielsen, 1996). Numerous studies note the 

deeper problems of Brazilian higher education –a bifurcated system in which a han-

dful of elite international-level research universities exist alongside mostly teaching 

universities with mixed standards. This is exacerbated by high levels of volatility in 

funding (Schott, 1993).

Chile

CONICYT, the National Council for Scientifi c and Technology Research, is the key 

s&t policy institution. CONICYT administers the National Fund for Scientifi c and Te-

chnological Development (FONDECYT) which serves as the project funding agency. 

FONDECYT funds approximately 300 new projects per year, out of a total of around 

1000. In addition, the Ministry of Economy runs the Technology Innovation Program. 

That program includes the National Fund for Fostering Scientifi c and Technological 

Research (FONDEF), which focuses on improving national R&D institutions and pro-

motes linkages between them and industry. FONDEF is also behind creating the Red 

Universitaria Nacional (the National University Network), which promotes internet 

activity. The Ministry also administers the National Fund for Productive Technolo-

gical Development (FONTEC) and sector-specifi c programs (US Dept. of Commerce, 

2000). Holm-Nielson (1996 and 2002) notes that public research institutes, produ-

cing basic research, dominate Chilean s&t funding, and that there is little applied 

research or coordination with private industry.

Mexico

CONACYT runs a specifi c program (PREAEM) to coordinate academic-corporate 

linkages. R Casas et. al, in a comprehensive review of the question, state that uni-

versity-industry collaborations “are still very weak,” but are improving. They note 



145
LEARNING FROM THE TIGERS - COMPARING INNOVATION INSTITUTIONS

Vol. 40, núm. 156, enero-marzo / 2009

that university-industry interactions seem to be most productive in personnel deve-

lopment and collaboration around scientifi c activity, but are not “centred around the 

development of technology (Cimoli, 2000).” In Cimoli’s conclusion to his compre-

hensive review of the Mexican NIS, he states: “Most policy-makers view the Mexican 

trade liberalization processes (under NAFTA) as a suffi cient condition to support the 

acquisition of foreign technology and to capture and absorb locally the benefi ts from 

the internationalization of trade, investment and technology fl ows [...] In contrast 

[...]  the effects from the stimuli that international demand generates are starting to 

wear off and, furthermore, the domestic networks between local fi rms and institutions 

are increasingly eroded [...] We can detect a structural dichotomy in the domestic 

manufacturing industry [...] a small group of modernized export fi rms [...] (and) a 

much larger group of companies that are much less competitive and not as successful 

(290)” Other weaknesses include a highly specialized niche in global production 

chains that limits technological development; inadequate budgets; low local spillover 

benefi ts from global fi rms and technological activities; weak corporate-public re-

search institution interaction; rigid university organization; and generally weak local 

networking among the different parties interested in technology development (278-

84). Lederman and Maloney, in “Innovation in Mexico: NAFTA is Not Enough,” note 

that the quality of university research and university-industry linkage are both very 

weak (Lederman, 2003).

Synthesizing Findings –Comparing
Winners and Losers in Global Innovation

The point of this article has not been to argue for a specifi c concentration of resources 

in high technology industries exclusively. Rather, we have reviewed Latin America’s 

two-paradigm debate with regard to innovation policy (Bastos, 1995: 24). Our exa-

mination of the fast growing economies in the world clearly reveals that strongly pro-

active innovation policies and institutions have accompanied growth. The lack of a 

clear national system of innovation, rather than entry into particular high tech sectors 

is at the root of this problem. As recent analyses have pointed out, in some sub-sectors 

of agriculture in particular, LA has had a fair degree of success in improving produc-

tivity (Bisang, 2005). Moreover, there are a number of world-class institutions and 

companies in the region, such as the ITAM and the Tec de Monterrey in Mexico, the 

Brazilian University of Sao Paulo, Campinas, and the Federal University of Rio de 

Janeiro, and individual companies such as Embraer, Petrobras, and Techint. However, 

these tend to be isolated efforts, with limited effects on national competence in non-
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agricultural sectors. Even Chile’s success in fruit, wine and fresh fi sh has not led to 

a steady basis for increasing employment and social mobility; indeed its Gini coeffi -

cient refl ects its place among the world’s most unequal countries. The very isolation 

of these successes underscores the lack of a well-functioning NIS in LA countries. As 

Dutrénit and Katz state in a review of innovation in the region, “It is highly unrealis-

tic to expect that without a major expansion and sophistication in their exports Latin 

American economies will be capable of paying higher wages to their populations, 

creating better jobs and reducing outward migration….Without implementing active 

science, technology and innovation policies, and developing an incentives regime 

to induce fi rms to carry out innovative efforts, it is also unrealistic to expect fi rms to 

enhance their domestic technological capabilities” (Dutrénit 2005, 113).

Table 7 summarizes some of the key points

Table 7 
Synthesis Comparing Institutions: Tigers vs. LA  

 
 
 
 
 
 

Country  

 
 
 

Clear National 
Vision/Plan?  

 
Central Ministry 

with 
independent 

budget?  

Specifically 
Targeted 

Technologies 
or Sectors? 

(applied 
R&D)  

 
 
 

Effective 
Coordination 

Policies?  

Finland  Y Y Y Y 
Ireland  Y N-  2 agencies  Y Y 
Korea  Y Y Y Y 
China  Y N Y N 
Argentina  N N N N 
Brazil  N N N N 
Chile  N Y N N 
Mexico  N* N N N* 

Notes: Y = yes, N = No, * = formal policy recently put in place, but strong reasons to doubt effectiveness. 

Table 7 shows a clear pattern of institutional differences between the new tigers 

(with the partial exception of China) and LA countries that reinforces our conclusion 

that LA innovation policy and applied R&D specifi cally are not only under-funded but 

“under-institutionalized.” It is worth noting that nominal direct reporting to the Head 

of State seems to make no difference in terms of institutional outcomes; perhaps this 

is a refl ection of showmanship as much as substantive attention to the issue. While 

the new European tigers seem more focused on human capital development, and EA 

countries are more driven by sectoral and technological targeting, they do both share 
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a clearly developed s&t institutional architecture which plans, coordinates, and ac-

counts for activities. There is no evidence of such organization in LA, which is instead 

heavy in academic research. In fairness, LA countries seem to be reacting to their ge-

neral historical neglect of innovation policy. In every country, there have been major 

reforms in the sector. However, it is clear that the private sector relationships of LA 

NISs need serious attention. LA systems are too dominated by public sector funding 

of academic research, with accountability presumably being measured by number of 

publications rather than tangible benefi ts for the nation in terms of policy knowledge, 

process and product innovation, and international competitiveness. 

Moreover, the incoherence and lack of commitment to s&t remain clear problems. 

The evidence here suggests that it may make sense to concentrate resources in the 

short-term on a few sectoral areas and set out clear targets. Accountability mecha-

nisms, while not part of this survey, are another area for consideration. They seem 

to be quite rare in s&t policy generally. Arnold et. al’s review of s&t governance in 

Canada, Denmark, Finland, Ireland, the Netherlands, Sweden, and the UK revealed 

that evaluation of research institutes occurred on a regular basis only in Norway and 

Finland (49). Yet, transparent performance targets, based on national visions of achie-

ving internationally competitive NISs and specifi c competencies, is able to create 

accountability that can lead to improvements in technological capability and interna-

tional competitiveness in LA. 
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