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This report responds to a request by the Consejo Nacional 
de Innovación y Competitividad (CNIC) to conduct an 
independent review of the governance framework 
of Chile’s national innovation system and provide 
recommendations to enhance the system’s structure 
and incentive framework. It pays special attention to the 
regional issues because the regions play an important 
role and the integration of regional and national policies 
presents unique challenges. This review complements 
a number of other studies on innovation related policy 
issues prepared or contracted by the Technical Secretariat 
of the CNIC and thus it does not intend to cover all 
aspects concerning innovation in Chile.

The findings and conclusions expressed herein do not 
necessarily reflect the view of the CNIC members or 
its Secretariat. A summary of the main findings and 
conclusions follows.

Innovation is all encompassing

Chile is increasingly looking to innovation as a pillar 
of its competitiveness and an engine of growth to 
close the income gap with the OECD economies. 
Policy-makers, academics and the private sector are 
concerned about the old sources of growth, and there 
is a desire to move toward a more diversified and 
knowledge-based economy, following the examples 
of other successful resource–rich economies such as 
Australia and Finland. The evidence, however, suggests 
that Chile has a deficiency in innovation. If there is an 
innovation problem, can government policies spur more 
innovation? The economic literature provides a strong 

rationale for government interventions, motivated by a 
variety of market failure arguments, most notably those 
arising from the inability of agents to appropriate the 
full benefits of knowledge creation or adaptation. 

While defining interventions is complex, there is a clear 
understanding that innovation policy is all encompassing. 
Fostering innovation requires a comprehensive vision 
that spans science and technology and involves all of the 
traditional realms of economic analysis. To encourage 
innovation in this broader sense, it is important to focus 
on the firm and on developing an entrepreneurial and 
innovative culture. Initiatives to expand the science 
and technology base capacity will be pushing on a 
“string” without the demand for innovation at the 
firm level. Enhancements to the supply side need to 
be complemented with mechanisms that facilitate the 
diffusion of knowledge through the economy. Removing 
barriers to the accumulation of factors of production in 
general and to the accumulation of knowledge capital 
in particular is also critically important.

Sound innovation policy rests on a solid 
governance framework 

Chile can introduce policies to enhance innovation 
that will have an impact on long-run growth, but 
the set of agents and institutions that will define and 
implement them requires particular attention. These 
are public rather than market driven institutions. There 
are no guarantees that they will function well internally 
or maintain the necessary coordination with other 
institutions or the private sector. Good governance is 
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critical to ensure both, partly because the long-term 
effects of innovation policies render innovation systems 
more vulnerable to dynamic inconsistencies than other 
economic policies. The literature and international 
experience point to the following as the essential 
building blocks of a strong governance framework: (i) 
clarity of vision and objectives; (ii) clear jurisdiction and 
mandates; (iii) coordination mechanisms (within the 
government and between the government and non-
public participants of the national innovation systems); 
(iv) accountability mechanisms; (v) transparency; and (vi) 
periodic evaluation and adjustments mechanisms.1 

Moving from a fragmented to a cohesive 
national innovation system

Until recently, Chile did not have formal structures to 
guide the formulation, implementation and evaluation 
of a national innovation strategy, which resulted in a 
fragmented system with duplicative initiatives and 
investments often thinly spread across knowledge areas. 
The proportion of resources allocated to basic research 
funding seems high relative to OECD countries.2 
Priorities were largely been defined by implementing 
agencies with modest coordination among them. 
Chile, however, seems intent on both increasing public 
resources to innovation and enhancing the governance 
framework that will guide and support those public 
investments. In this vein, Chile is a pioneer among 
emerging markets, and even with respect to OECD 
countries. While many countries have come to identify 
innovation as a barrier to growth and are increasing 
public investments to innovation, many of them have 
generally paid less attention to the rules and incentives 
that govern innovation policies.

Policy-making and advisory bodies: The formation 
of the CNIC, as an independent advisory body to 
the President, and subsequently the Inter-ministerial 
Committee on Innovation have been two critical 
steps in moving towards a more cohesive and better 
governed national innovation system. The CNIC will 
play a critical role in the system by developing and 

continuing to review an innovation strategy based on 
consensus; monitoring progress towards national goals 
of the innovation strategy and recommending priority 
investments or programs. In this respect, the CNIC 
submitted a proposal for a comprehensive national 
innovation strategy to the President of Chile in February 
2008. Albeit short, the experience of the CNIC to date 
has suggested that membership is probably too large 
and diffused. The proposal to reduce the number of 
members and focus on a membership with key skills 
areas related to science, technology and innovation and 
some knowledge of public policy will help the CNIC 
fulfill its role as a key strategic advisor. In addition, the 
CNIC will probably need a large ‘consultative group’, 
representative of key participants in the innovation 
activity (private sector, researchers and universities) to 
advise it and provide links to the various sectors of the 
Chilean economy.  

It will be critical to make explicit the distinction between 
the advisory role of the CNIC and the decision making 
role of the Inter-ministerial Committee of Innovation. 
The Committee will also play a key role in fostering an 
effective coordination across agencies and sectors. To be 
effective, responsibilities within the Committee will have 
to be clearly defined with its Chairman -- the Minister 
of Economy -- bearing the main responsibility for the 
strategy’s implementation. It is now crucial to enact a 
law that will consolidate these two organizations. The 
draft law presented to Congress in mid-2007 provides a 
good incentive framework, but it appears that it could 
be enhanced in a number of areas that concern the 
composition, role, and accountability of the CNIC, and 
the responsibilities of the Inter-ministerial Committee of 
Innovation, as suggested above. 
 
Core implementing agencies: The report’s assessment 
indicates that the governance of CONICYT and 
InnovaChile (CORFO), the leading funding agencies, 
needs to be enhanced to increase their effectiveness. The 
former is responsible for basic research and development 
of advanced human capital and the second for industry 
development and technology transfer. It seems that 

1 See Kauffman 2005 and Kaufmann, Kraay and Zoido-Lobaton 1999 on corruption; UNESCAP 2006, Bovens 1999, Fuhr and Stockmayer 2002, 
Linders and Peters 1984, and Peters 2001 on public governance more broadly; and OECD 2007, and Lundvall 1992 on the governance of 
innovation systems.
2  The data under basic R&D needs to be interpreted as an upper bound since it is difficult to classify funding across basic, applied or business R&D 
with precision. For simplicity, university research and most of CONICYT’s research funding was classified under basic R&D, although a share of this 
is likely to finance applied R&D.
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InnovaChile (CORFO) should also take the lead on 
industry-university linkages, an area that needs to receive 
greater prominence in future years, in collaboration 
with CONICYT. While the two organizations have 
implemented some positive institutional changes in 
recent years, more seems necessary, especially to enhance 
the transparency of activities and decision-making and 
address the principal-agent disconnect that affects 
them both. Some of these changes can be implemented 
in the short-term, while others would entail legislative 
changes. In the short term, more information could be 
provided on the process for budget allocation which 
needs to be more forward looking and anchored on the 
national innovation strategy. In this vein, CONICYT is 
planning to undertake a comprehensive strategic plan to 
review the cohesion and balance of its programs and the 
adequacy of its institutional infrastructure. InnovaChile 
could undertake a similar review. Transparency could 

also be enhanced by providing greater information 
on programs and beneficiaries (e.g., InnovaChile) and 
inviting more international peer reviewers to evaluations 
(e.g., CONICYT) when local capacity might be modest. 

To further strengthen accountability, it seems desirable 
to review the laws governing CORFO and CONICYT. 
CONICYT seems to need a single and clearly defined 
principal. The Minister of Education appears the most 
suitable authority to play this role given the synergies 
of CONICYT’s programs to other responsibilities of the 
Minister. Second, it would be advisable to entrust the 
Minister with the appointment of the lead executive at 
CONICYT to reinforce the accountability of the latter to 
the former. Third, an Advisory Council, comprised of key 
experts, could be consolidated. Similarly, CORFO’s Board 
could be reviewed to strengthen the accountability of 
management to the Minister of Economy. Its composition 

An Overview of Chile´s National Innovation System

Source:  Authors based on information by the Secretariat of the CNIC

PRESIDENT OF THE 
REPUBLIC

Ministry of 
Public Works

Ministry of 
Economy

Ministry of 
Agriculture

MIDEPLAN  and 
Sectoral Ministries

Ministry of 
Foreign A�airs

Ministry of 
Education

Enterprises Universities Centers of 
Excellence

Technology
 Institutes

CONACYT

FONDECYT FONDEF FONDAP PBCT ICM FONISMECESUP Innova 
Chile

Innova 
Bio Bio

FIP

IMPLEMENTING
AGENCIES

PRIVATE SECTOR &
RESEARCH CENTERS

POLICY-MAKING

MAIN 
PROGRAMS

CORFO FIA

Ministry of 
Finance

Inter-ministerial Committee on Innovation 
(Chaired by the Minister of Economy)

National Innovation 
Council for Competitiveness



12 Executive Summary

could be revised to comprise a greater share of members 
with the requisite skills areas that could guide CORFO’s 
interventions. 

Evaluation: A key finding of the analysis is the lack 
of adequate monitoring indicators and systematic 
evaluations. It appears necessary for the CNIC to propose 
an overall framework for the system’s evaluation. 
Funding agencies need to develop capacity to monitor 
and evaluate their program outcomes, but a higher level 
body would need to be accountable for establishing 
and monitoring the overall evaluation framework and 
overseeing collaboration and coordination mechanisms. 
Evaluations of CONICYT and CORFO by an independent 
team of international experts could also be conducted 
every 3 to 5 years. The CNIC would also need to evaluate 
overall progress toward the achievement of the national 
innovation strategy. 

A review of program design

A comprehensive review of program design is 
recommended to assess program alignment with 
the objectives and priorities defined by the national 
innovation strategy. This review points to a number 
of gaps or imbalances, including a need to rebalance 
funding resources from basic research towards 
more applied research and business development, 
avoid program duplication, ensure greater program 
cohesion, and more focus on strategic and sectoral 
priorities. 

Below are a few guidelines to consider during the 
program review based on international experience. First, 
the creation of a collaborative environment between 
industry and research institutions can be one of the 
most effective ways of applying research generated 
knowledge to industry. Linkages between industry 
and research centers are still incipient in Chile, and 
merit further expansion, especially in strategic sectors. 
Second, collaboration among research institutions 
and across disciplinary boundaries also needs to be 
enhanced to create a critical mass of scientific capacity 
to address problems of major importance to Chile’s 
economy. While some of the existing collaborative 
initiatives take elements of global best practices, 
they are fragmented and too small. A shift towards 
fewer but better funded centers, focused on priority 

areas, might be necessary. Good research also needs 
to have access to leading edge infrastructure. Third, 
funding to support human capital is most effective 
when it is structured and considers the entire career of 
innovators (i.e. postgraduate, postdoctoral, established 
researchers, and imported researchers) and is closely 
linked to other funding for research programs. 
Fourth, the development of an entrepreneurial culture 
needs to be an integral part of program support for 
innovation. Fifth, innovation is an international and 
internationally competitive activity and thus it is vital 
for future programs to further promote international 
links. 

Regional innovation policies

The rationale for regional (innovation) policies is strong 
but the challenge is how to articulate them. The outcomes 
of innovation efforts depend on the environment in 
which they are performed and the productive fabric 
varies substantially across regions in Chile. Hence, it 
seems necessary to adapt innovation investments to 
local endowments and capacity, while linking them to 
the national strategy. Also, the literature underscores 
that innovation results from interactions among agents 
(Nelson (1993) and Lundvall (1992)), and geographical 
proximity facilitates the search of collaborative partners 
and the sharing of tacit (or non codified) knowledge, 
which is critical to productive innovation (Asheim and 
Gertler (2005) and Howells (2002)).

International experience suggests a move from a top-
down to a bottom up approach on regional (innovation) 
policy, even in traditionally centralized political structures 
such as Sweden and the United Kingdom. While regional 
strategies need to be adapted to local challenges and 
there is no single model, successful strategies  tend 
to underscore the creation of an attractive spatial 
environment; availability of capable labor force and 
knowledge resources; and active partnerships within 
the region alongside national and international linkages. 
Knowledge resources such as universities, research 
centers, and technology centers, however, need to focus 
on a few areas of excellence that are closely related to the 
local economy. In parallel, national innovation policies 
can encourage the integration of regional institutions 
into national networks and the sharing of resources and 
knowledge across regions. 
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To foster relevancy to the local economy, it would 
seem that regional actors would have to play a leading 
role on regional innovation programs in Chile with 
the central government providing a more supportive 
role. The central government could provide technical 
assistance to regional governments to support them in 
the formulation of the regional (innovation) strategies. 
With the regions taking the lead, it would seem 
appropriate for regional programs sponsored by the 
central government agencies to become more selective, 
focusing on rewarding good performance, promoting 
inter-regional spillovers and fostering the linkages of the 
regions with national institutions. Current programs, for 
example, could be realigned into conditional regional 
innovation matching grants where participating 
criteria are related to local governance, relevance and 
implementation capacity. A transition phase, however, 
may be necessary to address a key concern over the 
adequacy of local implementation capacity. 

The importance of building a national 
consensus
 
Generating awareness and consensus within society 
about the importance of innovation for Chile’s 
competitiveness will be vital to the success of the 
national innovation strategy. National consensus will 
also generate the foundations for continuity diminishing 
the risks of short-term oriented innovation policies and 
“dynamic inconsistencies” due to political changes. 
The government and the CNIC can complement each 
other on innovation awareness and consensus building. 
Moreover, the independent and technocratic nature 
of the CNIC grants it a unique opportunity to shape 
a long-lasting consensus within society in support of 
innovation. 

The Finnish experience demonstrates that the systematic 
and consistent education of politicians, decision makers 
in the public sector, industrial, economic and labor 
leaders, and media representatives can be critical in 
forming a sustainable national consensus. 





1Chapter 1:   
Introduction



Chile is increasingly looking to innovation as a pillar 
of its competitiveness and an engine of growth to 
close the income gap with the OECD economies. 
The country has doubled its per capita income since 
the 1990s. The growth slowdown in the late 1990s 
and early 2000s, however, raised concerns about 
the old sources of growth. While the rate of growth 
has picked up again, spurred by a favorable external 
environment, there is an increased awareness of the 
importance of innovation to growth and a desire to 
move toward a more diversified and knowledge-based 
economy, following the example of other successful 
resource-rich economies such as Australia and Finland. 
Higher government commitments to innovation have 
raised new challenges.

What institutions and mechanisms will guide the 
national innovation strategy and public investments 
on innovation? Until recently, there was an important 
vacuum in the system. Traditionally, Chile did not 
have formal structures to guide the formulation of a 
comprehensive national innovation strategy, and in this 
vacuum, funding agencies implicitly defined policies in 
a weakly coordinated manner. Important institutional 
changes have recently taken place that are starting 
to fill this vacuum and are paving the way for further 

reforms. An interim National Innovation Fund for 
Competitiveness (Consejo Nacional de Innovación para 
la Competitividad, CNIC) along with an interim National 
Innovation Fund for Competitiveness (Fondo de 
Innovación para la Competitividad, FIC) was established 
in 2005. The CNIC acts as an Advisory Council to the 
President and is responsible for proposing a national 
innovation strategy and monitoring the achievement 
of the strategy’s outcomes.3  Furthermore, an Inter-
ministerial Committee on Innovation, responsible 
for implementing the strategy, was formed in May 
2007 and a draft law was presented to Congress in 
May 2007 to consolidate the FIC, the CNIC, and the 
Inter-ministerial Committee on Innovation. The CNIC 
submitted the first volume of the national innovation 
strategy to the President in January 2007 laying the 
strategic objectives and main lines of intervention 
(Chapter 3). The second volume with more detailed 
recommendations was submitted to the President in 
February 2008.

Chile is a pioneer among emerging markets, and 
even some OECD countries, in attempting to lay a 
strong incentive structure for its innovation system. 
While many countries have come to identify lack of 
innovation as a barrier to growth and are increasing 
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3  The first interim CNIC was established by Presidential decree in late 2005 and was replaced by an expanded CNIC in May 2006 following the 
presidential elections.
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public investments to spur innovation, many of them 
have generally paid less attention to the rules and 
incentives that govern innovation policies.   

This report responds to a request by the CNIC, through 
its Secretariat, to conduct an independent review of the 
governance framework of Chile’s national innovation 
system and provide recommendations to enhance 
the system’s structure and incentive framework. It 
dedicates a special section to the regions since they 
constitute an important part of Chile’s innovation 
system. 

The remaining of the report is structured as follows. 
Chapter 2 discusses the importance of innovation to 
Chile’s economy and highlights the need to define 
innovation policy within a comprehensive framework 
that encompasses the entire production system. 
Chapter 3 organizes thinking around some basic 
governance principles for innovation systems drawing 
form the public governance literature, the broader 
innovation literature, and international experiences. 
Chapter 4 applies those principles to Chile’s public 
institutions and agents that will be responsible for 
defining and implementing innovation policies. 
Chapter 5 examines the rationale and guiding 
principles of regional innovation policies and offers 
recommendations for Chile’s regional innovation 
systems and their governance framework. Chapter 6 

summarizes the main conclusions. 
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2.1 Introduction

Empirical evidence suggests that Chile has an innovation 
problem, but defining the appropriate policy interventions 
to spur innovation is challenging. The formation of new 
knowledge firms and the adoption of technologies involve 
a wide range of institutions and aspects of the economy. 
It seems necessary for interventions to emphasize firm 
demand for innovation, and complement enhancements 
to the supply side with mechanisms that will facilitate 
knowledge absorption by firms. Fostering a framework 
of positive incentives and minimizing barriers to the 
accumulation of factors -- especially knowledge capital 
-- will also be crucial. This chapter summarizes evidence 
on Chile’s innovation pattern and analyzes the set of 
elements to consider when defining innovation policy. 

2.2 Why Discuss the National 
Innovation System?

Chile has proved a phenomenally successful experiment 
in leaving the allocation of resources primarily to the 
private sector and the market. Why then should the 
government be concerned with issues of innovation 
policy? Does Chile have an innovation problem?

While measuring how the accumulation of knowledge 
affects growth is complex, evidence suggests that Chile 

has an innovation problem. One approach by Maloney 
and Rodriguez-Clare (2007) was to calibrate Klenow and 
Rodriguez-Clare’s model of growth and technological 
transmission with Chilean data. The authors found that 
Total Factor Productivity (TFP) is somewhat low given 
the endowment of human and physical capital, while 
the capital intensity of the economy is more or less that 
predicted by standard considerations of global interest 
and depreciation rates. From this view, Chile seems 
to have a deficiency in innovation. While it is difficult 
in this framework to distinguish from other sorts of 
allocative inefficiencies, including those arising from 
microeconomic inflexibilities stressed by some Chilean 
authors, other proxies for innovation also point to 
weaknesses.  See also volume I of the proposed National 
Innovation Strategy which provides an extensive analysis 
of the importance of TFP to growth, in particular in 
Chile´s case.4    

As Figure 2.1 indicates, Chile is low across a variety of 
innovations, and enterprises spend relatively little on 
innovation as a share of turnover. When these measures 
(R&D, higher education, and licensing) are corrected 
for income per capita, only in the last case does Chile 
surpass the rates expected for a country of its income 
level. Economic structure is only partly responsible for the 
low indicators of innovation. Imputing Chile’s economic 
structure to other countries and using the OECD 
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4  Larraín et al. (2004) also analyzes the evolution of TFP in Chile from 1961 through 2003.
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average R&D intensity for those sectors suggests that 
aggregate R&D investment in Finland and Korea would 
fall by two-thirds (Figure 2.1). Chile’s low participation 
in certain electronics and transport industries explains 
why aggregate R&D would be almost 50 percent 
lower than the OECD average, even if Chile invested 
at average OECD investment rates.5 However, countries 
like Australia could reach 90 percent of their present 
level of R&D, which is roughly triple that found in Chile. 
This suggests that a large part of Chile’s performance 
arises from low R&D investments in the sectors in which 
it presently has a comparative advantage.

Investments in innovations that do not necessarily 
involve R&D may also yield very high dividends in 
the medium term, and Chile also needs to pay more 
attention to these. For instance, technology investments 
in Italy and Spain follow a similar pattern to that of 
Chile, after correcting for income per capita, and those 

5  This does not imply that Chile should restructure its economy towards innovation intensive sectors. Forcing specialization in areas without 
underlying supporting endowments leads to large social welfare losses, as the import substitution experience showed for Latin America.  

Figure 2.1: Innovation Effort of Firms
(% of turnover 2000)

Source: Authors elaboration based on enterprise innovation surveys in Europe and Chile.  
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Country Estimated R&D investment rate 
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Observed rate (%) Estimated/observed

Australia 0.7 0.8 89%

Canada 0.7 1.1 65%

Germany 0.4 1.7 26%

Spain 0.2 0.5 51%

Finland 0.8 2.1 37%

Italy 0.5 0.6 84%

Korea 0.6 1.9 33%

Netherlands 0.6 1.2 51%

Sweden 1.4 3.0 48%

United States 1.1 1.9 57%

Average OECD 0.8 1.4 57%

* Using OECD Sector Investment Rates and Chilean Structure 
Source: Rodriguez-Clare and Maloney (2005)

TAblE 2.1: 
Simulated Aggregate R&D Investment Rates*, (1995-99 average)
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two countries converged to the OECD mean income.6 
Despite an extensive literature on the importance of 
R&D, the distinction between adoption and invention 
also suggests that R&D may be less central to developing 
countries than for more advanced countries. Even within 
the OECD, observers argue that the role of R&D is small 
compared to the introduction of new organizational 
and managerial practices.7 The Italian and Spanish 
experiences suggest that large potential exists in non-
R&D sources of TFP growth such as adoption and 
organizational and management innovation.8 Marimon 
(2008), for example, indicates that innovations in process 
and organizational forms, which are not accounted for in 
official statistics, have facilitated the growth of outward 
looking industries such as banking, tourism and textiles 
in Spain. Benavente (2004b) shows that innovations in 
processing, design, and organization are as common in 
Chile as innovations that emerge from R&D. However, 
this is no reason for complacency because spending in 
these as a share of turnover is very low. 

2.3 The Complexity of Defining 
Innovation Policies

If there is an innovation deficiency in Chile, can 
government policies spur more innovation?  What 
would be the optimal public interventions? Innovation 
policies are generally motivated by a variety of market 
failure arguments, in particular those arising from the 
inability of agents to appropriate the full benefits of 
knowledge creation or adaptation. These arguments 
have already been covered in some detail in volumes I 
and II of the proposed National Innovation Strategy and 
are well accepted in the economic literature and thus 
they will not be repeated here. 

That said, these market failure arguments offer 
relatively little guidance on the magnitude of the 
corrections required or sometimes on the nature of the 
interventions. For example, answering the conceptually 

simplest question: what are the likely spillovers arising 
from R&D and hence what is the optimal size of the 
subsidy to private firms has proven elusive. It is not 
uncommon to identify social rates of return to R&D of 
50-100 percent at the industry level, implying levels of 
insufficient investment of R&D of at least a factor of 10.  
Recent work estimating the returns from R&D’s impact 
on facilitating convergence to the technological frontier, 
using multiple country firm level panel, would give rates 
of return for Chile potentially higher than that.10 More 
complex models with multiple innovation equilibria 
further complicate the calculus.11   

What policy interventions are in order is not always clear. 
If the magnitude of the market failure were quantifiable 
(and the offsetting potential governance failures as 
well), a range of tax, subsidy, or intellectual property 
right protection policies could be brought to bear to 
align private and public returns. However, guaranteeing 
an adequate level of innovation extends beyond this. 

First, countries may lack the necessary complementary 
factors to make R&D investments successful.  Perhaps, 
the reason that previous Chilean governments, faced 
with very high theoretical rates of return to R&D, did not 
dedicate all their resources to appropriating such rents 
is probably not myopia, but rather incredulity. They did 
not perceive such returns. One reason, stressed in Young 
(1992), is that the country lacks the complementary 
factors--human capital, a dynamic and agile private 
sector, and insufficiently supportive business climate. For 
example, we can imagine that Haiti has a huge potential 
to exploit its distance from the technological frontier but 
cannot exploit it for reasons other than deficient R&D. 

Second, firms may suffer from bounded rationality 
which impairs their innovation activities. Innovation 
scholars working in a more evolutionary tradition such 
as Nelson (2006) would argue that the basic neoclassical 
equilibrium framework underlying the discussion above 

6  Even in manufacturing, Italy’s TFP growth in manufacturing is third highest after Japan and Belgium in the 1970-87 period despite far below 
average R&D investment in most sectors (Bernard and Jones).
7  In the US, for example, Comin (2004) argues that less that 3-5 tenths of 1 percentage point of the 2.2 annual growth rate in productivity is 
attributable to R&D. 
8  This has been stressed in Chile by Repetto and Bergoeing (2003) who similarly argue that the best way to increase TFP is through efficiency gains 
by copying (adopting) technologies from abroad. 
9  See Jones and Williams (2000) for a summary.
10  Giffith et al. 2007.
11  Howitt and Mayer (2006), for example, argue that there are multiple innovation equilibria -innovating, adapting, or stagnating- that depend 
on a country’s “innovation effective human capital.” The social value of the investment required to push a country from one to the other is not 
easily calculable.
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departs from what has been observed in the progress 
of the advanced countries. Rather than re-optimizing 
constantly over the entire global information set, firms 
engage in certain culturally and historically conditioned 
routines that help manage information, but at the same 
time, limit their innovation. It is not that firms would 
adopt new technologies if they could appropriate the 
spillovers, rather the problem may be that firms do not 
know what they need to know. 

These routines form the phenotypes of the evolutionary 
process where weak forms of operation disappear and 
more successful models take over. Chandler’s (1977) 
classic study of the emergence of a new type of US firm 
to manage emerging technologies offers an example 
of successful evolution. By contrast, Chile’s loss of the 
domestic copper industry at the beginning of the 20th 
century offers an example of extinction of firms with 
inadequate routines: Pinto Santa Cruz (1959) argues 
that Chilean firms had not accumulated the incremental 
know how to learn new technologies and died.  Though 
Chile had a first mover advantage and large economies 
of scale, the United States (US) and the United Kingdom 
(UK) firms had better routines and grew to dominate the 
industry. Although it may be argued that complementary 

factors--weak savings, business climate, or deficient 
protection for learning by doing--were responsible 
for Chile’s lag, Chile’s historians dismiss these. Many 
foreign entrepreneurs were able to thrive in the Chilean 
business climate perhaps because they were bearing 
superior routines.12 The policies needed to foment new 
routines at the firm level in all likelihood, extend beyond 
fiscal incentives and other subsidies. 

For this reason, observers like Nelson stress the necessary 
co-evolution of supporting “social” technologies or 
institutions that permit firms to take advantage of 
technological progress.  Landes (1970), for example, 
argues that a weak university science structure hampered 
the UK’s progress in the chemical sector relative to 
competing countries, which also resonates with the 
Chilean copper debacle.13 Until 1950 Chile did not have 
a minimal number of engineers who could monitor or 
run the Gran Minería to the North.14 

Institutions supporting innovation may operate at 
many levels. In establishing a well functioning web of 
universities and the community of researchers able to 
identify relevant technologies from abroad and generate 
relevant new ones, public policy needs to move beyond 

Figure 2.2:  NIS Includes An Entire Production System

 Source: Authors
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12  Only 3 of the 18 members of SOFOFA’s directorate at the beginning of the previous century had Hispanic surnames and many of Chile’s 
industries were, in fact, started by immigrants. (Maloney (2002)).
13  See Maloney (2002).
14  See Meller (1991).
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appropriation failures to understanding the rules and 
routines that drive scientific progress, which may not be 
governed by market forces.15  By contrast, the process 
of upgrading the average small and medium enterprise 
(SME) may require less sophisticated interventions 
ranging from the simple programs of agricultural 
extension or quality enhancement to more complex 
systems for best practice transfer.16 

2.4 Innovation Involves an 
Entire Production System

The above discussion suggests that, not only will 
innovation policy entail more than subsidies or tax 
breaks, but that the innovation system broadly construed 
encompasses a wide range of institutions and aspects 
of the economy.  Figure 2.2 provides schemata of the 
various interactions involved with firms facing incentives 
and barriers to accumulation and allocation of both 
physical and knowledge capital.  

The demand to innovate

Any analysis of institutional support to productivity 
growth must begin with the firm and the complementary 
factors that affect its demand for human, physical and 
knowledge capital (accumulation).  Macroeconomic 
stability is a prerequisite for investments of all types, 
and Chile has a formidable record here for the last 
decades.  The competitive framework, both in terms 
of maintaining an open trade regime and fomenting 
domestic competition, also figure prominently in the 
recent literature.  Griffith et al. (2006), for instance, 
stress how increased competition can push firms 
reasonably close to the frontier to innovate more, 
and those lagging to go out of business. There is little 
question that in Chile the move toward more a open 
trade regime led to greater efforts in innovation across 
sectors (see Bergoeing, Hernando, and Repetto, 2006).  

Recent work has also stressed the importance of the 
quality of management and entrepreneurship.  Bloom 
and Van Reenen (forthcoming), for example, demonstrate 
a high degree of heterogeneity in management quality 

within and across countries. US levels are substantially 
higher than the European. They find that management 
quality is lower where competition is weak and in cases 
where family-owned firms pass management down the 
eldest sons.  In line with Nelson’s view, it also appears 
that firms may not naturally know where the frontier 
is or how to find it either in technology or in basic 
management techniques. Hence, business mentoring 
programs are central, for instance, to New Zealand’s 
innovation strategy. Again, Guasch et al (2007) see quality 
upgrading as a point of entry for firms learning to innovate 
and cite a role of Proyectos de Fomento in shifting the 
Chilean wine industry’s focus toward higher quality and 
product differentiation when confronted with the price 
shock to “popular premium” wines in the late 1990s. 

From beginning to end, the private sector and particularly 
the firm must be at the center of discussions of the 
innovation framework. Unfortunately, the difficulty 
in quantifying firm behavior has often led to a focus 
on supply side factors that are more easily countable 
such as share of R&D/GDP, number of publications, 
and on increasing those numbers per se.  The Lisbon 
declaration in Europe set a goal of raising R&D target 
from 1.9 to 3 percent by 2010, and Former President 
Lagos proposed a goal of 1.5 percent by the same date 
for Chile.  However, if this rise is not demand driven 
by firms, policies to foment R&D may be “pushing on 
a string,” creating knowledge that may or may not be 
useful but is not adopted by industry.  

Barriers to accumulation and allocation of factors

Barriers to accumulation of any type of factor by firms 
are well known: deficient capital markets, entry and 
exit barriers, and a poor business climate (Figure 2.2). 
In the process of creative destruction, net accumulation 
implies that the entry of new firms will cause old capital 
to be scrapped, and the introduction of new ideas will 
render old knowledge obsolete.  Barriers to this type 
of reallocation can have dramatic impacts on TFP and 
hence on levels of income. Caselli (2005) argues that 
convergence in both Italy and Spain occurred largely 
through moving the work force from low productivity 

15  This is suggested by the bitter fights in the US following Sputnik’s launch between those thinking that government bureaucrats (i.e., economists) 
were best positioned to allocate research resources in science, and those who believed that scientists were more likely to have a nose for potential 
advances with the highest long-run social return. 
16  Guasch et. al (2008).
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to higher productivity sectors and increasing the 
productivity of those sectors through general advances 
in organization and management. Productivity growth 
within sectors similarly depends greatly on the most 
productive firms absorbing the larger share of market 
and resources. Klenow and Hsieh (2007), for instance, 
estimate that if barriers to the allocation of factors are 
removed and their marginal products are equated across 
sectors, manufacturing TFP would rise 25-40 percent in 
China and 50-60 percent in India. (See also Banerjee 
and Duflo (2006).)

Consistent with this view, Bergoeing and Repetto 
(2006) calculate that much of the gain in Chilean TFP in 
the 1970s and 1980s was due to precisely these types 

of reallocations, including the displacement of less 
productive firms by new, higher productivity firms. Only 
in the 1990s, with the consolidation of the reforms, did 
“unbounded, within-plant efficiency gains driven by 
technology adoption and innovation occur.” Bergoeing, 
Hernando and Repetto (2006) argue that the adoption 
of better technologies and production processes by both 
incumbents and new firms was facilitated by the reform 
of financial markets and the traded goods markets. 

The importance of factor reallocation to firm productivity 
growth and to the emergence of higher productivity firms 
has intensified the focus on the microeconomic flexibility 
necessary to facilitate such reallocation and has raised 
some concerns about the apparent reduced flexibility 

Gross tertiary 
enrollment 

rate

Venture 
capital 

availability1

Technology 
absorption2

Foreign 
technology 
licensing3

Innovation 
capacity4

Quality of 
research 

institutions5

University
industry 

collaboration6

Utility 
patents7

Chile 43 3.9 5.2 5 3.5 4 3.5 0.8

USA 82.4 5.3 6.1 5.5 5.4 6.1 5.6 298.4

Australia 72.2 4.7 5.7 5.7 4 5.5 4.4 65

Canada 60.2 4.4 5.6 5.8 4.8 5.7 4.9 109.6

Malaysia 32.4 4.5 5.8 5.6 4.5 5.3 4.9 4.4

Colombia 26.9 2.9 4.2 4.1 3.1 3.5 3.2 0.1

China 19.1 3 5 4 3.8 4 4.1 0.5

Korea 89.9 4.5 6 5.4 5.5 5.6 5.4 123.1

Mexico 23.4 2.8 4.4 4.6 3.3 3.8 3.2 0.6

India 11.8 4.1 5.6 5.5 4 5.1 3.5 0.4

Brazil 22.3 2.5 4.9 4.8 4 4.3 3.4 0.6

Finland 89.5 5.2 6.1 5.3 5.8 5.7 5.5 179.2

Thailand 43 3.4 5.2 5.3 3.3 4.2 4.1 0.5

Argentina 63.9 2.8 4.2 4.2 2.9 3.5 2.9 1

Notes:  
1  Entrepreneurs with innovative, but risky projects can generally find venture capital (1=not true, 7=true)
2  Firms are 1= not able to absorb technology, 7=aggressive in absorbing technology
3  Licensing of foreign technology is 1= uncommon, 7=a common means of acquiring new technologies
4  Firms obtain technology 1= from licensing or imitating foreign firms, 7 = by conducting research and pioneering own new products
5  Scientific research institutions are 1=nonexistent, 7=in best in their fields internationally
6  In R&D activities, business  collaboration with local universities is 1= minimal or nonexistent, 7=intensive and ongoing
7  Number of utility patents granted between January 1st and December 31st, 2006 per million population
Source: World Economic Forum (2007-2008)

TAblE 2.2:  
Innovation and Technology Related Indicators (2007)
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in Chile. Caballero, Cowan, Engel and Micco (2004), 
for instance, measure the relative ease with which firms 
adjust their levels of employment (either up or down) 
to productivity shocks across countries and argue that 
differences can account for roughly a percentage point in 
growth.17  Hence, Caballero, Cowan, Engel and Micco’s 
(2004) concern that their measured reduction in flexibility 
in Chile since the Asian crisis may account for a substantial 
fraction of the decline in TFP growth since 1997 and, 
potentially, could account for a permanent reduction of 
half a percentage point in the growth rate.18      
 
Barriers to accumulation of knowledge capital

The “accumulation of knowledge” per se faces particular 
barriers, inter alia the aforementioned market failures, 
credit market factors, and labor rigidities. The first are 
the standard market failures discussed above that lead 

to firms not investing in innovation at socially optimal 
levels since they cannot appropriate the full benefits 
of their investment.  Second, particular credit market 
factors may impinge investments in innovation (Table 
2.2). In Chile, there has been an extensive  discussion 
of whether the weak venture capital industry is due 
to poor deal flow, regulations proscribing the use of 
financial resources for high risk activities, or the poor 
design of the venture capital (VC) experiments. The 
government has submitted a draft financial sector law 
to Congress that inter alia will facilitate the formation 
of venture capital funds. The entire chain of innovation 
financing, however, begins before the VC stage and 
thus it is also important to address the financing needs 
of these earlier stages. 

Third, closely related to the previous discussion on 
microeconomic flexibility, institutions or actors may 

Country Employment rigidity Difficulty of firing Firing costs

US 0 0 0

Australia 3 10 4

Canada 4 0 28

Malaysia 10 10 88

Chile 20 20 52

Colombia 20 20 59

China 24 40 91

Korea 34 30 91

Mexico 38 40 74

India 41 70 56

Brazil 42 0 37

Finland 48 40 26

Taiwan 56 30 91

Note: Rigidity of employment index is an average of the difficulty of hiring index, rigidity of hours, and difficulty of firing. Difficulty of firing is a mix 
of 8 components capturing statutory limitations to termination.  Firing costs capture the financial costs of separation.
Source:  Doing Business Indicators 2007

TAblE 2.3:  
barriers to Reallocating Workers (2007)

17  Using a dynamic labor demand specification, they estimate the effects of job security using a sample of 60 countries for 1980-98. They find 
that increasing job security significantly lowers the speed of adjustment to shocks by a third and reduces productivity growth by almost 1 percent 
(for countries with a strong rule of law, Chile among them).
18  They measure microeconomic flexibility as the speed at which firms close the gap between current and desired level of employment. 
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favor the accumulation of capital but actively resist the 
adoption of new technologies. While since Schumpeter, 
it has been accepted that the creative destruction 
process is critical to growth, the destruction part of the 
phenomenon can lead to intense dislocation for owners 
of firms likely to be displaced or workers whose jobs 
are imperiled. For organized labor, there is an eternal 
tension between the need to adopt new technologies 
to raise worker productivity and hence future workers’ 
standard of living, and protecting the livelihood of 
present workers. Nonetheless, estimates suggest that 
leaning too far toward the latter can lead to large costs 
in terms of the former. Parente and Prescott (2000), 
for instance, simulate that factors such as the historical 
resistance by guilds and organized labor to the adoption 
of new technologies are the critical contributor to 
current income disparities among countries. 

In this light, excessively strong regulation on the 
reallocation of workers or high firing costs may be an 
impediment to the necessary adoption of technologies 
as well as the more general flexibility discussed above. 
What constitutes excessive remains undetermined. 
Table 2.3 suggests that statutory restrictions and actual 
costs of firing for Chile and much of Latin America are 
clearly more rigid than the US, Canada, or Australia. 
However, they do not appear out of line with Ireland, 
Korea, Taiwan or Finland. A similar middle ground for 
Chile was found by Caballero, Cowan, Engel, and Micco 
(2004) when estimating labor adjustment coefficients. 
Arguably, the Consejo Nacional sobre Trabajo y Equidad 
should have as a third argument Innovation and promote 
collaborative industrial relations in pursuit of productivity 
and wage growth. Strong labor and employer relations, 
for instance, in Scandinavia (See Hjaalmarson) have 
facilitated relentless technological adoption.  

Innovation supply

Defects on the supply side of the innovation infrastructure 
also pose important barriers in the generation of locally 
relevant knowledge. Human capital has a special 
position within an innovation system being necessary 
for the generation of knowledge and in the longer term 
for the demand of such knowledge. This occurs both in 
quantity and in quality.  While coverage at the secondary 
level has expanded dramatically in Chile over the last 
decades, there is a common acceptance that the quality 

of that education lags far behind comparable competitor 
countries spending similar shares of income on 
education. A continued expansion of tertiary education 
is also necessary along with substantial improvements 
in quality (Table 2.2). The corps of midlevel technicians, 
arguably the lifeblood of a technologically advancing 
economy, remains far below those found in countries like 
Australia. The number of Ph.D.s in the sciences remains 
very low with critical effects along several dimensions.  
Clearly these are the vectors of knowledge to firms and, 
in fact, in Finland firms report that the most important 
dimension of collaboration of universities is graduate 
students doing their dissertations within their firms. 
In the long run, Ph.D. scientists in the research shop 
become tomorrow’s managers with a nose for valuable 
technologies. Hence, there is a direct feedback to 
entrepreneurship. Figure 2.3 indicates that the numbers 
of full time equivalent researchers remains significantly 
below OECD countries. 

Despite the aforementioned importance of process 
and organizational progress over the medium term, 
Chile needs to strengthen the quality of its science 
and technology (S&T) structure for its long-term 
development. As argued by Cohen and Levinthal (1989), 
R&D is essential not only to generate new knowledge 
but to enhance firms’ “absorptive capacity”, i.e., the 
ability to use and benefit from existing information. This 

Figure 2.3: 
Full Time Equivalent Researchers per Million 
Inhabitants (2004)

Note: Data for Ireland and Korea corresponds to 2005
Source: UNESCO
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means that policies to strengthen technology transfer 
have little value if industry does not feature a critical 
mass of human capital of highly technical bent able 
to turn new knowledge into business opportunities. 
Also, the slowing recent performance of Italy and Spain 
suggests that there is no substitute for investments in 
science and technology, more appropriately captured 
by R&D, over the longer term. Italy, with negative TFP 
growth rates over the last decade, has been referred to 
as the “Sick Man of Europe” by the Economist with part 
of the diagnosis being weak science and technology 
capacity. Concerned about gaps in R&D, Spain has 
been aggressively upgrading its own R&D efforts and 
its collaboration with research centers in Europe. In the 
context of Howitt and Mayer’s convergence club model, 
limiting itself to the adoption of technologies would lock 
Spain forever in a lower level of income than those who, 
in fact, invent. Blomstrom, Kokko and Sjoholm (2002) 
argue that a similar logic pushed Singapore into a more 
knowledge generation stance from its previous greater 
reliance on knowledge adoption through foreign direct 
investment and licensing.  

This long term focus in S&T makes special sense in 
Chile in sectors where the country has clear revealed 
competitive advantages and operates close to the 
technology frontier (salmon production, metallic mining, 
forestry, wine production and fruits) and where there 
are inherent problems and bottlenecks for sustaining 
them. Sustaining the advantage in these sectors -- which 
are commodities or products with relatively low but 
potentially higher embedded technology-, through R&D 
is key especially in the presence of low cost emerging 
competitors. Authors in Chile and elsewhere have raised 
this concern recently.19 

As Nelson (1996) stresses, the actual array and 
allocation of tasks between universities, think tanks or 
disseminating agencies varies greatly by country, but 
the importance is that tasks are allocated and that the 
incentives are such as to generate high quality outputs 
and tight linkages to the private sector.  The latter is 
particularly important since the division between the 
supply and demand sides is somewhat artificial. First, 
much accumulation of knowledge, “A” occurs in what 

is called Pascal’s quadrant of the innovation space 
where basic research and applied technology interact 
in a mutually reinforcing way.  Demand from salmon 
producers for disease control leads to a demand for 
basic genetic science which, in turn, may give rise to new 
products that Chile can develop. Hence, encouraging 
channels among applied and basic investigation is 
critical. In the UK, shifting universities from their 
traditional isolation and towards being useful partners 
to industry was achieved over several decades. 

Finland achieved a similar transformation by reducing 
base financing to both universities and their public 
research institute (VTT) and making resources available 
through competitive matching grants. On the other side 
of the equation, an emphasis on maintaining networks 
among universities and the private sector was decisive in 
the country’s decision to abandon untied tax incentives 
for R&D and launching programs that facilitate the flow 
of graduate students into and out of industry. Surveys 
of Chilean entrepreneurs suggest that there is room for 
improvement in the quality of Chile’s universities and 
the interactions with the private sector (Figure 2.4 and 
Table 2.2).  

Internationalization of the education and innovation 
systems is also critical. In addition to increasing the 
domestic capacity in higher education, it is important to 
establish long term relationships with countries near the 
technological frontier. The National Innovation System 
is a misnomer since countries typically generate a small 
fraction of the potentially useful knowledge. 

Plugging into external knowledge and building 
networks that can provide access to new knowledge, 
access to research and production partners, and credit 
markets is a key task. The successful development of 
software and computing industries in Ireland, Taiwan, 
India were all seeded by returning nationals who learned 
the ropes in the US and could use their understanding 
of both cultures to arbitrage the opportunities in their 
home countries. A similar story may be told about 
the long standing linkages, dating from the 1960s, 
between the University of Chile and the University 
of California, Davis. Growing such ties is probably 

19  See Eyzaguirre, Marcel, Rodriguez and Tokman (2005) and Tokman et. al. (2004). In a recent analysis for Latin America, Venables (2005) also 
stressed that countries with rapidly rising productivity pose a threat to the present standard of living in Latin America.
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a bottom up process heavily dependent, in the first 
place, in having nationals study abroad.  To date, Chile 
is not especially advanced in this respect.  Measured 
in per capita terms, Chile, as well as the three other 
countries of Latin America, has perhaps one tenth of 
the students studying abroad as Korea or Taiwan and 
perhaps half of like-minded countries like Australia and 
New Zealand (Table 2.4).  Standardizing on the share 
of the population that actually studies at the tertiary 
level, to a degree a correction for level of development, 
Chile slips below Vietnam, Malaysia, India and even 
China, countries whose cultural, linguistic and even 
raw distance are substantially greater than those 
characterizing Chile. Korea and Taiwan remain still a 
factor of 6 above Chile. 

2.5 Conclusion

The adoption of technologies involves essentially all of 
the traditional realms of economic analysis and not just 
aspects focusing on the supply of knowledge. Fostering 

innovation requires a comprehensive vision that spans 
science and technology. To encourage innovation in 
this broader sense, it is important to focus on the firm 
and on developing an entrepreneurial and innovative 
culture. Initiatives to expand the science and technology 
base capacity will not be effective without demand 
for innovation at the firm level. Enhancements to the 
supply side need to be complemented with mechanisms 
to facilitate the diffusion of knowledge through the 
economy. Removing barriers to the accumulation of 
factors in general and to the accumulation of knowledge 
capital in particular is critically important.

Chile can introduce policies to enhance innovation 
that will have an impact on long-run growth. The set 
of agents and institutions that will be responsible for 
defining and implementing them requires particular 
attention. These are public rather than market driven 
institutions. There are no guarantees that they will 
function well internally or maintain the necessary 
coordination with other institutions or the private sector. 
The governance framework becomes critical to ensuring 
both. The remainder of the report deals precisely with 
the challenge of defining rules and structures that 
will encourage a strong governance of the national 
innovation system.

Country FS/capita FS/tertiary population

Brazil 38 191

Chile 96 224

Colombia 152 564

Mexico 134 609

Canada 881 1,546

Australia 137 121

New Zealand 226 263

China 47 316

India 71 644

Korea 1,230 1,382

Malaysia 221 764

Vietnam 56 559

Taiwan 1,217 1,368

1/ 2005-2006 IIE Open Doors
2/ 2004 WDI, Taiwan 2007.  
Source:  

TAblE 2.4: 
Foreign Students (FS) Studying in the US per 
Million Inhabitants and per Million Students 
Studying at the Tertiary level
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3.1 Introduction

As Chapter 2 argues, abundant market failures justify 
innovation policies in support of productivity growth in 
Chile. Yet, it is often noted that government failures in 
defining and implementing such policies can hamper 
their effectiveness and are frequently used as an 
argument against such interventions (Rodrik 1996 and 
2004). Arguably, defective governance and incentive 
structures in national innovation systems are the critical 
determinants of such government failures (Lundvall 
1992). Thus, there is a need to establish a coherent and 
effective governance structure that will help secure the 
expected benefits of such interventions. 

This chapter provides a conceptual framework to help 
analyze the governance of Chile’s innovation system and 
other countries. While there is an ample literature on 
innovation, the literature on the governance of national 
innovation systems is more scant. Many OECD and non-
OECD countries have undertaken policy interventions 
to promote innovation, but few of them have seriously 
considered the governance framework underlying 
such policies. Others, for instance Sweden, have only 
examined it in recent years. Drawing on the innovation 
literature, country experiences with innovation systems 
and the broader governance literature applying to 
public administration, this chapter presents the critical 
components for effective governance of innovation 
systems. Most of these principles apply to both national 

innovations systems as a whole and the individual 
institutions or agents that comprise it.

3.2 Framework and Key Principles 
for Effective Governance

Effective governance translates into a collective of 
characteristics, processes and incentives that induces 
alignment between stated objectives and outcomes in 
an efficient manner (Nelson 1993). There is an ample 
literature on public governance--some of it focusing on 
the issue of corruption (e.g. Kauffman 2005, Kaufmann, 
Kraay and Zoido-Lobaton 1999) and other seeking 
the effective performance of governments and public 
administrations more broadly (e.g., UNESCAP 2006, 
Bovens 1999, Fuhr and Stockmayer 2002, Linders and 
Peters 1984, and Peters 2001).  Part of the innovation 
literature has also dealt with governance (e.g., OECD 
2007, and Lundvall 1992). This chapter distils the central 
elements that form the above literature to analyze Chile’s 
national innovation system and that of other countries.

The building blocks of a strong governance framework 
for innovation are:  

• Clarity of vision, objectives and strategy; 
• Clear jurisdiction and mandates over objectives, 
strategy and programs complemented with 
budgetary and human resource capacity;
• Coordination mechanisms (within the government 
and between the government and non-public 
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participants of the national innovation system); 
• Accountability mechanisms, checks and balances 
on decision making;
• Transparency and openness to support 
accountability; 
• Periodic and systemic evaluation and related 
adjustment mechanisms.

National innovation systems are generally subject to 
severe principal-agent problems that need to and can, 
to some extent, be addressed (Laffont and Tirole 1988, 
1996).  The long-term impact of innovation policies 
renders innovation systems more vulnerable to dynamic 
inconsistencies. It is thus critical to think through the 
process of setting incentives, managing performance, 
and using performance results in a systematic manner 
to achieve effective governance. The elements listed 
above are essential to address those problems and to 
avoid and dissuade capture by specific interest groups.  

Among all those critical elements, accountability is 
perhaps the most critical. Accountability is a central 
concept to governance and essential to the legitimacy 
of governance (Paul 2004). Long ago, Popper (1945) 
already pointed 

“only by insisting in accountability can we constantly 
remind public servants that they are servants. This is 
also how we maintain some confidence … as (costly) 
inefficient and irascibly noisy as it seems at times, this 
habit of questioning authority ensures freedom far more 
effectively than any of the older social systems that were 
based on reference or trusts”.  

Many of the other principles are closely linked to 
accountability. Accountability, for instance, can only be 
achieved through increased transparency and openness 
and systematic evaluation. Each one of those elements 
is further discussed below. 

Objectives and vision 

Effective governance is anchored on clear objectives and 
a vision of the national innovation system, preferably 
secured through an extensive process of consultation 
of all stakeholders--private, public, research institutions, 
and civil society. The demand for innovation by the 
firm is central to the definition of a national innovation 

strategy, and thus it is critical to actively engaging 
the private sector from the outset along with other 
stakeholders. The overriding objectives and vision need 
to be clearly spelled out. From that vision, the desired 
and expected outcomes and outputs can then be 
identified. In particular, it is necessary to: 

• Define outcomes: The process begins by defining 
what the government (or in the case of Chile the 
National Innovation Council for Competitiveness) 
wants the system to do and identifying policies and 
programs that will help achieve those outcomes. All 
policies and programs have to be linked to desired 
and measurable outcomes. As well as defining the 
final outcome, effective governance also requires 
identification of intermediate steps or outputs that 
will help attain those outcomes.  
• Linking inputs to outputs and outcomes: Many 
innovation systems focus on input allocation. The 
development of performance management systems 
provides the opportunity to better understand how 
inputs are translated into outputs and outcomes, 
and in turn guide the budgetary process.
• Separating policy formulation from implementation: 
In as much as possible, it is desirable to separate 
policy formulation from implementation. Otherwise, 
perverse incentives can be generated. Such separation 
strengthens accountability and introduces additional 
checks and balances in the system. 

It is preferable that the vision of the system be 
provided by an institution that transcends the country’s 
administration. As noted earlier, the outcome and impact 
of innovation policies is usually felt over the long term. 
The usual political considerations tend to favor short-
term oriented visions and policies, so that politicians can 
benefit from them, generating dynamic inconsistencies. 
Thus, it is best practice to endow institutions, outside the 
administration, such as the National Innovation Council 
for Competitiveness in Chile, not driven by short-term 
results, with the responsibility of helping define a long-
term vision. Other countries, such as Australia, Finland, 
Ireland, Israel, New Zealand, Sweden, and the United 
Kingdom, all have Councils -- mostly linked to the highest 
executive authority. While the precise composition varies 
among, they all engage innovation “savants” that assist 
the government in providing the strategic vision and key 
areas of involvement and support. 
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In Finland, for example, the Science and Technology 
Policy Council, chaired by the Prime Minister, is 
responsible for the strategic development of science 
and technology policy (Annex 2). It is composed of 
key ministers and other major stakeholders in science 
and technology. The Council does not take away the 
ministerial powers of budget planning and execution 
but commands a high authority in providing basic 
guidelines for science, technology and innovation (STI) 
policies and resource allocation. It operates with a small 
secretariat that has access to ample resources. Similarly, 
the Australian government has established a high level 
Council chaired by the Prime Minister which comprises 
key ministers, ex-officio representatives of key agencies 
and STI experts. In addition, it organizes working groups 
on specific themes and conducts extensive consultations 
to develop Australia’s innovation strategy (Box 3.1).  

Clear jurisdictions and mandates

A well-functioning innovation system relies on policy-
making bodies and implementing agencies with well 
defined jurisdictions and mandates. In particular, the 
following elements ought to be considered.

• Define jurisdictions and responsibility: 
Responsibilities and jurisdictions need to be clearly 
allocated and well understood by all parties—
responsible entities, program beneficiaries, and 
civil society. Such clarity is essential for the public 
agents to define their programs and for authorities, 
civil society and other stakeholders to hold them 
accountable. 
• Clear mandates: Along with well defined 
jurisdictions, public agents of the innovation system 

box 3.1  
Australia’s Innovation System and Key Elements of Its Governance

Australia has developed a clear vision of the objectives of its innovation strategy through an extensive period 
of consultation with a comprehensive group of stakeholders in business, regions, and research sectors. This has 
translated into a strategy that is focused on (i) building an environmentally sustainable Australia; (ii) fostering and 
maintaining good health; (iii) promoting frontier technologies for building and transforming Australian industries; 
and (iv) safeguarding Australia.  The following industries are the primary (but not exclusive) focus of the strategy’s 
initiatives linked with industry: (i) agriculture and agribusiness; (ii) information and communication technology; (iii) 
medical science and technology; (iv) environmental management; (v) manufacturing technology; and (vi) mining 
and energy.  

Most of the states have developed strategies broadly aligned with the national strategy but with particular emphasis 
on state and regional priorities.

Australia has established a peak coordinating body, the Prime Minister’s Science, Engineering and Innovation 
Council. The Council comprises Ministerial members; ex-officio representatives from major science agencies and 
industry groups; and members chosen in a personal capacity to bring specific expertise to the Council. Its key terms 
of reference are:
• to advise on important issues in science, technology, engineering and relevant aspects of education and training, 
as they relate to economic growth, job creation, and sustainable development;
• to examine the contribution of science, technology and engineering to the innovative capacity and economic and 
social development of Australia;
• to enhance awareness in the community on science, technology and innovation; and 
• to examine Australia’s science and engineering resources and the effectiveness of their organization and use. 

The non-ministerial members constitute the Standing Committee of the Council and oversee and contribute to 
studies aimed at improving the understanding of the major science and innovation issues. Much of its work is 
undertaken through working groups comprising member Councils and those co-opted from industry, universities, 
science agencies and government departments. See Annex 1 for further discussion.

Source:  Authors
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need to be entrusted with precise mandates that 
can help them define priorities and programs and 
limits need to be prescribed when relevant. Overlaps 
on jurisdictions and mandates need to be avoided, 
except on those occasions where overlaps can be 
defended on an efficiency or competitive basis and 
are well argued for. 
• Appropriate budget and human resources 
allocations: Jurisdiction and mandates have to be 
matched with appropriate resources and capacity to 
adequately fulfill the mandates.

Australia, Finland, Korea and Denmark offer some 
of the best practices in defining clear mandates and 
jurisdictions. In these countries, inter-ministerial 
committees or similar bodies together with inputs from 
implementing agencies and beneficiaries have decided 
on appropriate jurisdictions, and these are evaluated 
periodically and adjusted as necessary.  

Co-ordination mechanisms

As discussed earlier, national innovation systems, by their 
nature, concern numerous policies areas and economic 
sectors and involve multiple institutions and a diverse 
group of stakeholders, e.g., from the private sector to 
the academic community. The views and paradigms of 
stakeholders often differ. Identifying and implementing 
coherent innovation strategies necessarily involve 
coordination among different agents and at all levels 
(vertical and horizontal).20 Unfortunately, in many countries, 
co-ordination is not systematic, and sometimes it is 
limited to the yearly budgetary processes which inevitably 
introduce a short-term emphasis to innovation policies. 
Some ministries of science and technology have failed to 
be effective due to their inability to coordinate policies 
with other sectoral ministries. This explains the short life 
of the Ministry of Science and Technology in Spain and 
its replacement with alternative co-ordination platforms 
(Chapter IV). At the horizontal level, some countries are 
establishing inter-ministerial committees to facilitate 
cross-sectoral coordination and encourage coherence of 
innovation policies as discussed earlier. Complementing 
the above, staff exchanges between ministries can facilitate 
coordination and network building.21 Parallel coordination 

arrangements among implementing agencies are also vital. 
Establishing specific coordination mechanisms between 
policy-making and implementing agencies (vertical 
coordination) is crucial for the former to guide the 
mission of the latter and ensure proper accountability. In 
practice, these mechanisms often fail, especially when 
the capacity of policy-making bodies is not strong and 
responsibilities are not clear. Implementing agencies 
end up de facto making policy. This problem is found in 
many innovation systems in Latin America and was also 
prevalent in Chile until recently (Chapter IV). 

Other critical forms of coordination concern the 
interaction between policy-makers and non-public 
stakeholders and similarly between implementing 
agencies and beneficiaries/non-public stakeholders. The 
views and knowledge of the latter are crucial to guide and 
continuously improve strategies, policies, and programs.  
Such coordination can be achieved through advisory 
Councils to the government that include independent 
high-level experts or “savants” and advisory Councils 
or boards to the implementing agencies that similarly 
comprise high-level experts.    

Technologically successful countries are increasingly 
focusing on coordinating mechanisms. Ireland, for 
instance, formed an Advisory Group, chaired by the 
government and comprised of the presidents of the major 
research universities/institutions and representatives of 
the major productive sectors. This group meets about 
twice a year to discuss coordination issues among 
academia and industry and suggest adjustments to 
address unsatisfied needs. Spain appointed a high-
level Council, headed by the King of Spain, which 
pursues similar objectives and meets twice a year. The 
Government of Israel periodically calls in the major 
stakeholders to discuss progress and problems on the 
innovation front. So do other countries such as Korea, 
Malaysia, the United Kingdom and Australia and Finland 
as discussed earlier (Box 3.1).

Accountability

Accountability is essential for the legitimacy of 
governance. It is a means of identifying the causes of 

20  Vertical interactions, for example, concern the relationship between a policy-making agent and the implementing agency under its tutelage, 
and horizontal interactions concern the relationships among ministries or among implementing agencies.
21  The government of Denmark, for example, promotes staff exchanges between the Ministry of Finance and sectoral ministries.
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successes and failures from past policy decisions and 
interventions with a view to learning and improving the 
capacity to govern an innovation system. Accountability 
mechanisms need to be established at all levels of 
public intervention within  an innovation system. 
They may inter alia involve checks and balances on 
decision making, ample provision of information, and 
independent monitoring and evaluation. In general, 
both internal and external accountability mechanisms 
are necessary. Internal accountability refers to the fact 
that actors are accountable to those who have assigned 
them the task or responsibility. But even more relevant is 
external accountability, which allows those that do not 
participate in the decisions but are affected by them to 
have a chance to influence them. External accountability 
is vital and relies on transparency and openness.

The use of performance-based systems changes the 
manner in which accountability is enforced by focusing 
on demonstrable indicators of success and failure. 
It focuses on improving performance and capacity 
by using transparent information on policy impact 
and incorporating credible and flexible adjustment 
mechanisms that allow for redressing of identified gaps.

Some of the accountability mechanisms used in 
innovation systems include: the use of “sunset clauses” 
on programs, based on impact evaluation, in Ireland; 
the requirement of annual depositions to Parliament 
on results in most Scandinavian countries;  the linkage 
of budgetary allocations and results in Ireland, Israel, 
New Zealand and the UK; the development and use 
of performance indicators in Ireland, Israel, and New 
Zealand; the use of annual hearings from beneficiaries 
to assess and praise or blame in Finland, Ireland, and 
Israel; and the use of managerial performance contracts 
for implementing agencies in New Zealand and some 
in Ireland.  

Accountability mechanisms are also important at the 
level of program beneficiary. In Australia, the review 
process is developed and publicized at the time of 
program definition or before funding distribution.

Transparency and “Sunlight”

Transparency and openness of information are critical 
to support the drive for accountability of national 

innovation systems, to bring credibility to innovation 
policies and programs, and to secure the support of 
stakeholders and civil society at large. It concerns the 
process of decision making and resource allocation 
among institutions and programs; procedures to evaluate 
proposals; decisions made; and beneficiaries selected 
under different innovation programs. Information on 
the above needs to be easily and widely available, and 
the advancement of e-government, including in Chile, 
will make that possible. Placing on the web all of the 
information regarding decisions, programs, procedures 
and outcomes is a common best practice in Israel and 
many OECD countries such as Australia, Finland, Ireland, 
and Sweden.

Evaluating, learning, and adjusting 

Evaluating the impact of innovation policies and 
feeding results into the policy-making process are 
essential to good governance. Mechanisms that allow 
policy-makers to learn from evaluations and encourage 
subsequent adjustments to policies and programs (e.g., 
budget reallocations, program expansion, redesign or 
even closure) must be in place. Evaluations need to be 
applied to individual programs as well as to the overall 
functioning and coherence of the system. The following 
are some of the key elements to be considered when 
designing evaluation policies.  

• Developing effective measurement mechanisms: 
If performance measurement is to move beyond 
the usual rhetoric about what government does 
and how well it does it, appropriate indicators and 
mechanisms for effective measurement need to 
be identified (Lundwall 1992, Nelson 1993). Good 
indicators are difficult to develop and politically 
contentious. For political reasons, a standard may 
be set very low at the outset in order to show 
improvements in performance. 
• Independence of evaluators:  Some degree of 
independence of evaluators will be necessary for 
evaluations to be objective, credible and useful. 
When evaluations are conducted by the same agent 
that designs a policy or implements it, there is a high 
risk that the evaluation will be used to legitimize 
performance and results.  
• Whistle blowing hot lines: This type of initiative 
should be used with care but has proven to be useful 
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in many contexts and can contribute to the external 
accountability process.

Most OECD countries undertake periodic evaluation 
of their innovation systems and programs, but many 
of these countries are still facing the challenge of 
incorporating the learning into the policy-making cycle. 
Ireland, Israel, Finland and Denmark are among the 
most advanced in that respect.  
 
In Australia, the review of the innovation system is built 
into the on-going coordination structure (Box 3.1). The 
Standing Committee of the Prime Minister’s Science, 
Engineering and Innovation Council undertakes studies 
and reviews through working groups in response to 
issues referred to it by the government or the Council. 
The program review process also offers intelligence to 
the system on opportunities to enhance the innovation 
system.

User friendly mechanisms 

While maintaining adequate accountability mechanisms 
on the use of public resources, innovation programs 
have to be as user friendly as possible to be effective. 
User friendly mechanisms entail among others: (i) 
extensive outreach of programs available and of the 
potential benefits that can be secured by users (firms, 
universities, research centers, labor and others); (ii) 
easy access to available programs (e.g., simple and 
web-based application processes); and (iii) expeditious 
evaluations of proposals.  

Finally, the principles here described are applicable to an 
innovation system as a whole and to the different public 
agents that constitute it. Chapter 4 translates these 
principles into a review of Chile’s innovation system and 
proposes recommendations accordingly. 
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4.1 Introduction

Until recently, Chile did not have formal mechanisms to 
define and guide a comprehensive innovation strategy 
and evaluate its impact. The structure has been fairly 
decentralized with priorities defined to a large extent 
by implementing agencies that have not coordinated 
activities. The accountability of these institutions has 
been weak. All this has resulted in a fragmentation 
of innovation initiatives, and inadequate coherence 
and duplication of some innovation programs. The 
proportion of resources allocated to basic research 
funding seems high relative to OECD countries as 
presented below. Innovation and research capacities 
are thinly spread across sectors. A small economy 
such as Chile, however, cannot develop cutting-edge 
research capacity in all areas and thus some selectivity 
and priorities in budget allocation related to Chile’s 
economy are called for. 

Positive changes, however, have taken place during the 
last two years, in particular the formation of the (interim) 
National Innovation Council for Competitiveness (CNIC) 
as an advisory body and more recently the Inter-
ministerial Committee of Innovation as a policy-making 
and coordinating body. The establishment of these 
two institutions has laid the foundations for further 
reforms of the system, but first, their structure needs 
to be consolidated by law.  Many challenges remain 

ahead to improve the effectiveness of Chile’s NIS.  This 
chapter offers a detailed assessment of the governance 
structure of Chile’s NIS and proposes recommendations 
to enhance it and to improve the cohesion and balance 
of its innovation programs. 

4.2 An Institutional Map of Chile´s National 
Innovation System.

The establishment of the interim CNIC has filled an 
important vacuum in the system (Figure 4.1).  Until 
its establishment, there was no institution that could 
provide a comprehensive view of the NIS or guide the 
definition of an innovation strategy resulting in high 
fragmentation. At the end of 2005, a draft law was 
sent to Congress proposing the creation of the CNIC 
and a National Innovation Fund for Competitiveness 
(Fondo de Innovación para la Competitividad, FIC). An 
interim CNIC was established by Presidential decree 
at the end of 2005 and was replaced by an expanded 
CNIC in May 2006 following the presidential elections. 
During the second half of 2007, a new draft taking into 
account some of the lessons learned over the last year 
was presented to Congress.

The CNIC is primarily an advisory body to the 
President of the Republic on innovation policy. It 
proposes guidelines for a 12-year national innovation 
strategy for competitiveness, and proposes allocation 
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criteria for resources of the mining tax.22 The interim 
CNIC comprises 22 members including 5 Ministers, 
government representatives, private sector experts, 
labor experts, and independent experts on innovation.23 
The chief executives of the two key implementing 
agencies of the National Innovation System, CORFO 
and CONICYT, participate with a voice but have no vote. 
The CNIC is supported by a Secretariat. In early 2007, 
the CNIC presented the first document of a proposal 
for a 12-year innovation strategy that identifies the 
key gaps in the system, lays broad policy guidelines 
to narrow those gaps, and sets innovation related 
benchmarks to be achieved by the end of the period.   
The proposed strategy will be completed shortly with a 
second document that will define more detailed policy 
recommendations for addressing key gaps and enhance 
the system’s governance and institutional structure.

Equally important institutional changes have taken place 
at the policy-making level. At the CNIC recommendation, 
the President issued an “instruction” in May 2007 
appointing an Inter-ministerial Committee on Innovation 
chaired by the Minister of Economy and comprising 
the Minister of Education, Minister of Finance, 
Minister of Agriculture, Minister of Public Works and 
Telecommunications, and Minister of Foreign Affairs. 
The Committee is responsible for implementing the 
innovation strategy and facilitating coordination among 
institutions and actors within the system to achieve the 
strategy’s objective. An innovation unit, established at 
the Ministry of Economy in mid-2007, will operate as 
its Technical Secretariat. The Ministry of Economy is 
responsible for managing the FIC and is signing contracts 
with the corresponding implementing agencies.   

Over the years, a wide range of institutions have 
become engaged in the implementation of innovation-

related programs, CONICYT and CORFO being the 
two most important ones (Figure 4.1). This pattern 
evolved gradually, often in response to specific requests, 
rather than following a strategic, planned approach. 
CONICYT, established in 1967, promotes the formation 
of advanced human capital and research capacity in 
science and technology within the country.25 It has 
traditionally reported to the Minister of Education and 
now also reports to the Inter-ministerial Committee on 
Innovation on matters concerning the FIC. Approximately 
32% of all public innovation funding for innovation is 
channeled through CONICYT. About 80% of CONICYT’s 
budget is allocated to research and the remaining to 
the formation of advanced human capital through 
scholarships, although a clear distinction cannot always 
be established since research programs also promote the 
formation of human capital in a direct or indirect way.26 
Its main research programs are FONDECYT (1981), 
FONDEF (1991), FONDAP (1997), and PBCT (2003). See 
Annex 3 for a detailed program description. 

CORFO is the prime agency within the government 
responsible for supporting the competitiveness of the 
productive sector, including productive innovation, with 
a long history dating back to 1939.27 It reports to the 
Ministry of Economy. Although CORFO has supported 
technology diffusion and innovation programs for a 
long time, it was not until 2005 that all these initiatives 
were grouped together under a single department, 
InnovaChile, and a more articulated strategy was 
developed. InnovaChile manages about 12 innovation 
programs. It allocates funds to foster research and 
development and innovation of products and processes 
by the private sector, and technology transfer. Fiscal 
incentives and matching grants are available to support 
R&D. It also encourages the development of new 
firms with high value added through networks of 
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22  A mining tax law came into effect in January 2006 that levies an excise tax on mining companies whose sales are equal to or greater than the 
equivalent value of 12,000 metric tons of fine copper. The tax rate begins at 0.5 percent for companies with annual sales of 12,000-15,000 metric 
tons and rises incrementally to 5 percent for those with annual sales over 50,000 metric tons.
23 It comprises the following ministers: the Minister of Finance, the Minister of Economy, the Minister of Education, the Minister of Public Works 
and the Minister of Agriculture 
24  The strategy’s key benchmarks by the end of the strategy period are to reduce the weight of Chile’s top 25 exports to no more than 50 percent 
of total exports; to increase the participation of young adults (ages 18-24) in tertiary education from the current 43 percent to 80 percent; to 
raise R&D as percentage of GDP from the current 0.68 percent to 2.32 percent  with the private sector leading the way by the end of the period; 
and improve Chile’s rankings in the World Competitiveness Indicators in the areas of innovation, technology sophistication of enterprises, and 
education and skills.   
25  The National Commission on Scientific and Technological Research (CONICYT) was created in 1967, under the government of Eduardo Frei 
Montalva. Originally, it sought to advise the President in scientific matters, and its mission has expanded over the years.
26  Figures extracted from Annual Budget Law (2007) and CONICYT’s documentation.
27  Cúenta Pública del Vice-Presidente Ejecutivo de CORFO (2006) states that CORFO´s mission is “To strengthen the competitiveness of the 
productive system, with articulated public private efforts, complementing the operation of the markets through the promotion of the improvement 
of management, associability, innovation, formation of capital, the prospect and creation of new business. All these aspects aimed to contribute 
to the development of Chile.”  
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angel investors, incubators, and seed capital provision. 
InnovaChile’s budget for 2007 was about 36 billion 
pesos, and CORFO’s total budget was 450 billion pesos.28  
This corresponds to about 13% of the public innovation 
budget and about 16% is allocated for incubation, 
nearly 50% to the development of new products, and 
the remaining in technology transfer and human capital 
capacity building.29   

Over the years, the Ministry of Agriculture and to a lesser 
degree MIDEPLAN and other sectoral ministries (Mining, 
Health and Defense) have established smaller technological 
institutes, foundations and/or self-standing research 
programs (Table 4.1). The majority of them is created by 
special laws and focused on applied research, provision 

of technological services and knowledge diffusion 
to firms and producers, especially the technological 
institutes.30 The relevancy and quality of the research 
and interaction with producers varies among institutes. 

The Fundación para la Innovación Agraría (FIA), for 
instance, is a foundation created by the Ministry of 
Agriculture with the objective of promoting agricultural 
development, especially of small producers, by 
modernizing production systems, diversifying and 
enhancing the quality of production, and facilitating 
national and international commercialization. By contrast, 
the Iniciativa Cientifica del Milenio (ICM) was established 
in 1999 at the Ministry of Planning (MIDEPLAN) to 
promote basic research of high impact on a group basis 

28  Besides innovation and entrepreneurship under InnovaChile, CORFO also supports quality certification, strengthening of supply chains and 
links between SMEs and large companies, financing of SMEs and venture capital funds, and facilitates foreign and national investment outside 
the metropolitan region.
29  Figures extracted from Annual Budget Law (2007) and CORFO’s documentation.     
30  A separate study is being conducted to assess the performance of technological institutes and thus they will not be a prime subject of this study.     

Figure 4.1: An Overview of Chile´s National Innovation System

Source:  Authors based on information by the Secretariat of the CNIC
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following international practices. It has a budget of 6 
billion pesos or 2.2% percent of overall research funding.  

The Fundación Chile, which has gained international 
recognition, presents unique features as a private 
non-profit institution that was jointly created by the 
Government of Chile and the ITT Corporation (United 
States) with the objective of promoting innovation and 
transferring state-of-the-art technology to key clusters.31 

Initially, it was focused on natural resource-intensive 
sectors and has expanded over time into new clusters 
including the services sectors -- tourism and Information 
and Telecommunications (ICT).   

4.3  The National Innovation System from a 
Budgetary and Functional Perspective

Every National Innovation System must develop some 
functions that allow it to foster, use and diffuse 

innovation (Edquist  2006). The main functions include: 
• creation and evolution of innovation institutions; 
• capacity building; 
• research and development (R&D) provision; 
• articulation of demand side requirements for 
quality and products; 
• incubation of innovative activities; 
• development of new-product markets, and 
• technology transfer. 

These functions must be implemented to support the 
spectrum of innovation activities: basic research, applied 
research, business R&D, and business development. 

In Chile, the total budget allocation to support these 
functions was close to 275 billion pesos. Table 4.2 
summarizes the budget allocation for 2007 across these 
two dimensions (by functions and type of innovation 
activity)32, largely following Edquist (2006) model, and 
Table 4.3 presents it by ministerial responsibilities. Half 
of the budget is allocated to the Ministry of Education, 
including CONICYT’s budget and R&D to support 
universities, and another 30 percent is allocated to the 
Ministry of Economy, mainly implemented by CORFO/
InnovaChile. The Ministries of Agriculture, Mining, and 
Planning have budgetary allocations around 5 percent 
of the total each.

R&D receives close to 70 percent of all resources, and 40 
percent of this amount corresponds to direct research 
support for universities.33 The data also suggests that 
R&D funding is concentrated on basic R&D. This, 
however, needs to be interpreted as an upper bound 
since it is difficult to classify funding across basic, applied 
or business R&D with precision. For simplicity, university 
research and most of CONICYT’s research funding was 
classified under basic R&D, although a share of this is 
likely to finance applied R&D.  Under applied research, 
we find all work supported by public technical institutes 
and sectoral funds such as FIA and FIP.
  
Competence building receives around 10 percent 
of public funding for innovation, mainly through 
CONICYT and MIDEPLAN.  These numbers are probably 
a lower bound given that many research funding 

Air Photographic Service 

Agriculture and Livestock Institute (INIA)

Agricultural Research Fund (FIA)

Chilean Antarctic Institute (INACH)

Chilean Nuclear Energy Commission (CCHEN)

Fisheries Promotion Institute (IFOP)

Fisheries Research Fund

Forestry Institute (INFOR)

Fundación Chile

Hydrographic and Oceanographic Service (SHOA)

Military Geographical Institute (IGM)

National Hydraulic Institute (INH)

Natural Resource Research Institute (CIREN)

National Service for Geology and Mining (SERNAGOMIN)

National Standardization Institute (INN) 

Total

Source:  Secretariat of the CNIC. 

TAblE 4.1:
Technological Institutes 
and Research Foundations 

31  In 2005, Billiton, Escondida Mining, became a co-founding partner.
32  The budget items considered are an updated list of Benavente et al (2005).
33  Universities produced R&D valued in 75 billion pesos during the year 2004, amount that was partially funded with fiscal resources. This amount 
was estimated by CONICYT according to Canadian norms.
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programs34 also include some resources for human 
capital formation through funding of dissertations and 
other research of students and post-doctoral fellows.35  

Overall public funding for technology transfer, 
development of new products, incubation and other 

demand side requirements amount to about 20 
percent of the total public budget for innovation. 
The first two activities appear to be the most 
important ones. These activities are mainly carried 
out by InnovaChile, and to a much smaller extent, 
by Fundación Chile.   

34  These comprise inter alia the Millennium Science Initiative, FONDECYT, PBCT and others.
35  For simplicity, funding of CONICYT and MIDEPLAN’s fellowships was assigned to basic R&D, but some of this funding likely applies to applied 
R&D as well.

Function Basic R&D(1) Applied R&D Business R&D and 
business development

Total by 
function

Percent
 of total

Competence 
building

CONICYT  8 Innova 3 27 9

MIDEPLAN 9 PBCT 2  

PBCT 6   

Research

Fondecyt 28 Regional programs 2 FONDEF 12 190 65

Milenio 6 FIA 7 PBCT 3  

Universities(2)                  75 INIA 8  

PBCT 7 INFOR 1  

Fondap 5 FIP 2  

Core funding 
(Basal) 

9 Other institutes 24  

Demand side 
requirements 

Fundación Chile 0.1 1 0.3

Innova 1  

Incubation/ 
entrepreneurship

Innovative Firms 4 27 9

Innova 6  

Corfo (Venture capital) 17

Development of 
new products 

Innova 18 23 8

Fundación Chile 5  

Technology 
transfer 

Innova 8 24 8

Regional technological 
investments

9  

Fundación Chile 6  

Total by function 153 45 94 292       100

Share of total 52 15 32                         

Note: (1) Funding under basic R&D constitutes an upped bound. For simplicity, university research and most of CONICYT’s research funding was 
classified under basic R&D, but a share of this is likely to finance applied R&D.  
          (2) Based on an estimation of the share of funds allocated to higher-education institutions that is devoted to financing R&D according to the 
Canadian rule.
Source: 2007 Budget Law, CONICYT, CORFO, Fundación Chile and authors estimates.  
 

TAblE 4.2:  
Public Expenditures on Innovation by Function, budget law 2007 (In billion Pesos) 



45Chapter 4: The Governance of Chile’s National Innovation System: Diagnostic and Recommendations

In sum, the budget allocation tends to emphasize R&D 
provision, especially basic R&D provision.  This contrasts 
with the picture of other countries active in innovation.  
In Australia, for instance, around 35 percent of the 
research and development funds are oriented towards 
basic research in contrast to about 70 percent in Chile. 
Also, other activities such as knowledge and technology 
diffusion and technology-based entrepreneurship 
tend to receive a smaller amount of funding in Chile. 
The above raises some questions on the balance of 
budgetary allocations across the different functions of 
the innovation system. 

4.4 An Assessment of the Governance of 
Chile’s National Innovation System

The assessment of the governance of Chile’s NIS points 
to important gaps:  institutional jurisdictions are not well 
defined and duplications are present; the expansion of 
institutions and programs has not been adequately 
coordinated; and accountability mechanisms and 

transparency through the system can be significantly 
enhanced. The system, however, is in flux. The 
establishment of the CNIC and the Inter-ministerial 
Committee on Innovation has opened a window of 
opportunity to reconsider and address these gaps. 
Using the governance principles laid out in Chapter 3, 
this section first presents a review of the overall system 
followed by a more detailed analysis of its core policy-
making and implementing institutions.

Overall governance framework of Chile’s National 
Innovation System

Clarity of vision, objectives and strategy are necessary 
to consistently guide public innovation policies. Until 
the formation of the NCIC, there was no institution in 
charge of the design of a coherent and goal-oriented 
set of policies. The development of such a vision is  
now in process. The readings of the first volume of 
the proposed National Innovation Strategy  indicate 
that innovation should contribute substantially to 
duplicate the GDP in a period of 12 years.  The first 
volume proposed objectives and broad actions in the 
following areas: human capital formation, research 
and development, entrepreneurial innovation, culture, 
institutions, regions and infrastructure. These objectives 
have not yet permeated the NIS through the systematic 
redefinition of policies, institutions, and programs, but 
the second volume of the Strategy, submitted to the 
President in February 2008, proposes more concrete set 
of actions to accomplish the ambitious objectives laid 
out in the first volume.  

Lack of clarity on a long-term vision has impaired the 
definition of clear institutional jurisdictions and generated 
overlaps within the system. For example, the Ministry of 
Education, MIDEPLAN, and the Ministry of Foreign Affairs 
sponsor programs to foster capacity building with little 
coordination among them.36 Similarly, the Ministry of 
Education (through CONICYT and university funding), the 
Ministry of Economy (through InnovaChile), MIDEPLAN 
(through ICM) and other ministries such as the Ministry 
of Agriculture (through FIA) support R&D programs. 
Again, coordination is limited generating some overlaps 
and reducing the coherence and complementarities of 

36  These programs are: President of the Republic (MIDEPLAN), CONICYT’s Doctoral and Post-Doctoral Fellowships (Ministry of Education) and the 
International Cooperation Agency with different fellowship programs (Ministry of Foreign Affairs).  Currently,  the President of the Republic has no 
special focus, whereas CONICYT generally focuses on Science and Technology.

Ministry Percent of Total

Ministry of Economy* 30.0

Ministry of Education** 50.6

o/w direct budget for university R&D (27.0)

Ministry of Agriculture 6.4

MIDEPLAN 5.2

Ministry of Mining 4.3

Ministry of Public Works 0.3

Ministry of Defense 2.5

Ministry of Foreign Affairs 1.1

Total 100

Source: Budget Law for 2007 and authors’ estimates
*Main budget include InnovaChile and other CORFO allocations, and 
FIC allocations to CORFO and CONICYT
**Budget includes allocations to universities for R&D and to CONICYT. 
See Footnote on Table 4.2

TAblE 4.3  
Public Expenditures on Innovation 
by Institution (as percent of total)
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R&D funding programs. In addition, these programs 
demand specialized managerial skills, which are often 
scarce, and their fragmentation results in additional 
administrative costs and thin capacity layers. In some 
circumstances, deliberate competing jurisdictions 
can entail learning gains and effective competition in 
funding allocation. It is not clear, however, that this is 
the logic that applies to the current structure. Rather, 
this fragmented structure gradually emerged because a 
high-level policy coordinating organization was not in 
place. 

Indeed, coordination mechanisms have not been 
effective at the vertical (between policy-makers and 
implementing agencies) or horizontal (among policy-
makers or among implementing agencies) levels.  
The formation of the Inter-ministerial Committee on 
Innovation will fill an important vacuum in this regard. 
Similar coordination arrangements between CORFO and 
CONICYT deserve to be put in place.  Even within some 
agencies, for example CONICYT, coordination has been 
less than adequate as will be further discussed below.  

Transparency is fundamental to the system’s public 
credibility and its efficient allocation of resources. The 
criteria for resource allocation, however, are not publicly 
known and frequently follow historical patterns. (See 
for example the discussion on FONDECYT’s budget 
allocation in CONICYT’s section below.) This situation 
partly reflected the lack of a definition of strategic 
or priority areas for the Chilean National Innovation 
Systems as a whole. 

The evaluation of grant proposals can benefit from more 
transparent guidelines. Presently, there is a widespread 
practice of allocating resources through competitive 
processes. Yet, evaluation procedures are not transparent 
and rigorous enough in some circumstances due to the 
small size of the local scientific community which could 
lead to possible “in-breeding” problems.37 This certainly 
poses risks to the efficient allocation of resources and 
to the expansion of the local scientific community. Best 
practices in the evaluation of grant applications, such as 
foreign evaluation committees or evaluation committees 

with a substantial participation of foreign experts, 
are already applied to some programs, e.g., the Rings 
(Anillos) and public-private consortia programs financed 
by CONICYT and the Nuclei (Nucleos) financed by ICM, 
and could be streamlined into additional ones.38 While 
more seems necessary to promote transparency, there 
are new efforts to improve available information to the 
general public, especially information on programs by 
CONICYT and CORFO.

Historically, accountability and formal check and balances, 
which are essential to a governance framework, did 
not seem strong enough. Formal checks and balances 
of Chile’s NIS were largely limited to the Congressional 
budget discussions and to the relationship between 
the sectoral ministry and the implementing agency. In 
practice, most implementing agencies appear to have 
operated under a very decentralized framework with 
little guidance or oversight from the corresponding 
ministries. The specific cases of CORFO and CONICYT 
will be further discussed below. 

A systematic approach to monitoring and evaluation 
has not been applied to date, and no institution was in 
charge of the overall evaluation of innovation policies 
and programs.  This weakened accountability and 
the opportunity to learn and improve policies based 
on experience and impact. A few evaluations have 
been conducted, mainly at the request of the Budget 
Directorate of the Ministry of Finance (DIPRES) and 
sometimes at the request of the implementing agencies 
(Table 4.4). DIPRES, however, does not have the budget 
allocation nor the mandate to oversee all innovation 
programs and their impact over time. Its evaluations 
have been part of a broader effort to shed light on the 
allocation of public resources by randomly evaluating 
some public programs. Many evaluations to date have 
not adequately focused on impact results. Rather, they 
have primarily analyzed input/output relations and 
management efficiency. See inter alia the Evaluation 
of Innova Bío-Bío by DIPRES (2005) and Evaluation of 
CONICYT´s Regional Programs by DIPRES (2006).  In 
other cases, they present a bias because they have relied 
excessively on beneficiary surveys and have paid lesser 

37  See the discussion on Section 4.2 regarding CONICYT. 
38 The ICM initiative has financed centers on: Biotechnology, Genetics, Biophysics and Physiology, Medical Sciences, Vegetal Biology, Microbiology, 
Ecology, Theoretical Physics and Condensed Material, Mathematics, Quanta Optics, Chemistry, Sismotectocnic, Information Technologies, 
Glaciology, Energy and Transportation and Industrial Optimization. See Memoria Triannual 2003-05, DIPRES (2006), and the ICM website.
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attention to other objective measures of impact. (See 
for example Evaluación FIA by GPI Consultores (2005).) 
 
Evaluations have been partly affected by insufficient data 
availability to measure impact. The collection of impact 
data, baselines, and design of control groups, need 
to be considered during program design.39 Evaluation 
results also deserve to be made public.  

Overall, Chile’s NIS has been characterized by some 
degree of inertia.  Traditionally, mechanisms for change 
were not in place due to the lack of an organization 
overseeing overall innovation policy and limited 
evaluations to inform policy impact. The creation 
of innovation programs through legislation such as 
FONDECYT also makes changes, whenever necessary, 
more difficult. It seems that Chile’s NIS needs to evolve 
along with the country’s market needs and to learn from 
experiences, reinforcing successful ones and correcting 
mistakes. The establishment of the CNIC and the Inter-
ministerial Committee of Innovation has created new 

windows of opportunity to foster learning and change 
if supporting mechanisms are set in place. 

Shedding light on the governance 
of key institutions

Complementing the above analysis, this section analyzes 
the governance of the core institutions in Chile’s NIS: the 
CNIC and the Inter-ministerial Committee on Innovation 
at the policy level, and CORFO and CONICYT at the 
implementation level.

Policy-making and advisory bodies: The establishment 
of the CNIC and the Inter-ministerial Committee on 
Innovation constitutes a vital step for instituting a more 
integrated governance framework and for bringing 
innovation to the forefront of national priorities. The CNIC 
will also help secure dynamic consistencies on innovation 
policy. The recent formation, however, suggests that 
they will face challenges and a learning process. 
The first challenge is to formalize their establishment 

39  More recently, CONICYT has requested an evaluation of FONDECYT that uses more rigorous evaluation methodologies (i.e., regression 
discontinuity).

Year Programs

1997 Science and technology program Support funds

1998 CONICYT
FDI
FIA

FIP
FONDECYT
MIDEPLAN’s scholarships

1999 FDI System of technological funds

2000 IMC Technological institutes

2001 IMC

2002 Explora (CONICYT)

2003 IMC Technological innovation and development program (mid-term evaluation)

2004 FDI
FIP

High-Tech investment CORFO
Institutes and nucleus (IMC)

2005 Chile Innova Innova Bío-Bío

2006 IMC Regional programs CONICYT

2007 On-going FONDECYT

Source: CORFO, CONICYT, IMC, DIPRES and OECD (2007).

Table 4.4 : 
Chile. Evaluations of Innovation Programs
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to ensure continuity. A revised draft law formally 
establishing the CNIC, the Inter-ministerial Committee 
on Innovation and the FIC was presented to Congress in 
mid-2007 taking into account lessons learned over the 
past few months.40 Overall, it defines clear responsibilities 
for the CNIC as an advisory body to the President and 
requires relevant qualifications for its members. The 
draft law proposes the formation of a smaller CNIC, 
composed of 7 experts with complementary knowledge 
on innovation, to make it a more agile body compared 
with the current, larger structure. Experience shows 
that large councils tend to dilute responsibility and slow 
the decision-making process. This does not preclude 
the CNIC from consulting with stakeholders and civil 
society and convening different groups to conduct 
such consultations and receive feedback. In Australia, 
for example, the Prime Minister’s Science, Technology 
and Innovation Council and its Standing Committee, 
and in Finland, the Innovation Council call on industry, 
universities and research centers, and government 
departments to conduct consultations.41 A “phased in” 
mechanism for appointing members and restrictions 
on their removal will guard the CNIC’s independence 
contributing to its effectiveness. While most of its 
core responsibilities are clearly defined, its role and 
responsibilities on public awareness, consensus building, 
and evaluation are not explicitly laid out in the proposed 
draft.
 
Assessing the performance of the Inter-ministerial 
Committee on Innovation is premature since it was 
created recently. The proposed draft law would formalize 
it and would assign the Committee the responsibility 
of allocating FIC resources. The Undersecretary of 
Economy would oversee its implementation and 
sign performance contracts with the corresponding 
agencies.42 The Committee would also be responsible 
for formulating innovation policies and coordinating 
and evaluating their implementation—critically 
important functions. To enhance the Committee’s 
effectiveness, it would be desirable for the law to 
further clarify responsibilities and accountability 
and address ambiguities, for example, designating 

prime responsibility for the overall implementation of 
innovation policies to the Minister of Economy, not 
only programs financed by FIC resources.  The draft law 
also presents some ambiguities concerning the FIC. In 
particular, it contains no statements on the origin of 
the funds, although it has been publicly declared that 
part of them will come from the mining royalty. 
  
InnovaChile (CORFO):  The integration of CORFO’s 
innovation programs under InnovaChile in 2005 has 
brought improved coordination within the institution 
in the area of innovation. Furthermore, InnovaChile 
is undergoing a process of change and re-evaluating 
its internal procedures to improve the design and 
evaluation capacity of its programs.  Notwithstanding 
these positive steps, it continues to face a number of 
governance challenges.
 
Its accountability mechanisms present several gaps, 
including the structure of CORFO’s Board. Its Board 
of Directors is composed of 5 ministers, two experts 
(one with knowledge on technology and the other 
with knowledge on finance), and an executive vice-
president that operates as CORFO’s managing director 
and is appointed by the President of the Republic. The 
Minister of Economy is the Chairman of the Board, 
but the executive vice-president is not appointed by 
him/her weakening the links and accountability of 
the latter to the former (a traditional principal-agent 
problem).43  
 
There is a trade off between political representation, 
technical knowledge, and dedication. While some 
high level government representation on the Board is 
desirable, an institution whose Board is overwhelmingly 
composed of ministers might not always receive sufficient 
attention given other highly demanding responsibilities 
of ministers. By contrast, relevant experts constitute 
a minority in CORFO’s Board. Partly to compensate 
for these drawbacks, InnovaChile operates under a 
Committee of 21 members, including 7 of CORFO’s 
senior managers, 7 scholars or businessmen designated 
by CORFO’s Board at large, and 7 designated by the 

40  See Indicación Sustitutiva al Proyecto de Ley que crea el Fondo de Innovación para la Competitividad (2007).
41  See Annex I for a further discussion on the roles and composition of the Prime Minister’s Science Engineering and Innovation Council and its 
Standing Committee.
42  The Committee will continue to be led by the Minister of Economy and include the participation of the Minister of Education and the Minister 
of Finance and other ministers as designated by the President. 
43  The executive vice-president is appointed by the Chairman of the Republic. 
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Ministers that comprise CORFO’s Board.  The Committee 
has ample responsibilities and reports to CORFO’s 
executive vicepresident.44 Some of the responsibilities of 
InnovaChile’s committee would seem to correspond to 
CORFO’s Board. 
  
CORFO’s sizable endowment fund (of nearly 4 billion 
dollars) grants it some degree of freedom in its budget 
negotiations, further challenging its accountability. 
Less than 5 percent of its budget comes from direct 
fiscal transfers45, while the remaining corresponds to 
self-generated resources from its endowment fund.46 
Its overall budget is approved by Congress in the 
annual budget law, but its endowment fund appears 
to place it in an advantageous negotiating position. 
The lack of systematic evaluations has not favor strong 
accountability either.     
 
InnovaChile has made progress on increasing 
transparency, but further improvements would be 
desirable. For instance, most of the information required 
by applicants is available on its website. However, 
the evaluation criteria for the proposals presented 
to its programs are not always clear, and sometimes 
differ from the defined program goals. (See CORFO’s 
website.) Public knowledge on the criteria for allocating 
resources among programs is limited. Also, the historical 
information on funds allocated to individual firms is not 
publicly available in contrast to many of CONICYT’s 
programs. 
 
Less than adequate coordination with other 
implementation agencies, in particular CONICYT and FIA, 
has resulted in some duplication. The three institutions, 
for example, are all engaged in consortia to promote 
public-private linkages. While the consortia program 
was initially launched as a joint initiative in 2004, the 
collaboration subsequently weakened with the three 
institutions deciding to manage the consortia programs 

separately. Both CONICYT and InnovaChile support 
pre-competitive innovation instruments, and both 
InnovaChile and FIA sponsor innovation consultants and 
technological missions. These are illustrative of the gaps 
in coordination mechanisms among agencies.
 
CONICYT: The institution’s objectives are clear, but 
its strategy is more ambiguous. As a result, there are 
numerous programs with few synergies among them 
(Annex 3). Each one of them is managed by a separate 
department. For example, group research programs with 
similar objectives, such as FONDAP and “Anillos”, are 
managed by separate departments following different 
guidelines. Group research programs are also managed 
separately from FONDECYT, the program supporting 
individual researchers. Moreover, FONDECYT is subject to 
a different strategy defined by a separate board created 
by law, as discussed earlier. Coordination between the 
national and regional research programs is also less than 
adequate. 
 
Budgetary allocations frequently follow historical 
patterns (e.g., FONDECYT) rather than a strategic 
forward-looking approach.47 There is a trade off between 
producing a critical mass of R&D in priority areas versus 
a thin layer of R&D across a large number of areas that 
might not be able to reap off the benefits of internal 
networks and the advantages of possible economies of 
scale. It appears that the latter may have occurred in 
FONDECYT. In 2007, it financed research in 19 areas 
with 252 sub-disciplines without focusing on any in 
particular.48  This situation implies that in some areas of 
research a small number of projects are funded.49 Thus, 
procedures for allocating resources are at odds with the 
development of comparative advantages. 
 
Inadequate coordination at the inter-agency level is 
also evident. There seem to be duplication between 
the fellowship programs of MIDEPLAN and CONICYT’s 

44  The Committee proposes InnovaChile’s strategic plan and its budget to the Executive Vice-president, approves InnovaChile’s instruments and 
the guidelines of the calls for proposals, approves personnel policies, and supervises execution. 
45  Direct fiscal transfers are 19 billion pesos out of a total budget of 455 billion pesos.
46  See Annual Budget Law (2007) and Annual Report of the Executive Vice President (2006).
47 The FONDECYT law creates a fund to finance research programs in science and technology and the National Council of Scientific and 
Technological Development to allocate these resources, with the sole restriction of not allocating less than 10% to any of them. Its governance 
structure comprises the Superior Council of Science and the Superior Council of Technology Development responsible for analyzing project 
proposals and allocating resources to those finally selected. 
48  From CONICYT’s website databases and Disciplines list (2006).
49  For example, only 11 projects of health and animal production were funded in 2007, which seems to be an important research area from a 
productive viewpoint. If the various research topics within this area are considered, it is highly likely that no more than one or two projects were 
financed per topic diminishing the possibility of significant peer effects and the development of a critical mass of researchers. (See Annex III which 
shows FONDECYT’s resource allocation in 2007.)
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International Graduate Fellowships; the consortia 
programs of CONICYT, FIA and CORFO; and the 
applied R&D funds programs at InnovaChile (pre-
competitive funds) and CONICYT (FONDEF). 
Coordination and duplication problems are also 
evident with the multiple initiatives on group-research 
funding such ICM, “Anillos,” and FONDAP. FONDAP 
supports research teams in areas in which national 
science has reached a high state of development 
and can contribute substantially to the development 
of the country. The centers must be affiliated to a 
non-profit institution with a good record of research 
and participation in graduate education approved by 
the CONAP (Comisión Nacional de Acreditación de 
Postgrados). The ICM Institutes and Scientific Nuclei 
must conduct high level research, graduate education, 
collaboration and interaction with other international 
excellence centers.50 The “Anillos” program sponsors 
scientific and technological development by funding 
research projects based in wide and multidisciplinary 
collaborative work. In sum, while program details and 
size differ, they all seek to promote high quality team 
research to contribute to the development of the 
country.

Although CONICYT’s programs are allocated through 
competitive grants, procedures are not equally rigorous 
for all programs.  There seems to be some degree of “in-
breeding” as a result of the small scientific community.51 
This situation has been partially overcome in some 
disciplines by hiring foreign referees as in the case of 
mathematics and physics.52 Its programs have not been 
evaluated in a systematic manner.
 
CONICYT’s accountability framework presents serious 
gaps with the institution facing several principals. 
The institution’s President reports to the Minister of 
Education but is not appointed by him/her, debilitating 
reporting linkages. Historically, the Ministry of Education 
did not seem to have the capacity to monitor closely 
the institution and its programs. The accountability 
framework has become even more confusing following 

the creation of the FIC. Its President reports to the 
Minister of Economy for FIC financed activities and the 
Minister of Education for other science and technology 
programs, even though all of them would need to 
pursue the same strategic objectives. The existence of 
two principals complicated the definition of priorities 
for CONICYT’s 2008 budget. In addition, FONDECYT’s 
guidelines and funding allocation are decided by a 
separate Board, which may set different priorities. 
Thus, a single principal would be desirable to achieve 
strategic coherence of all its programs. 
  
The institution’s management has recognized some of 
these gaps and is implementing a number of initiatives 
to address them. In March 2007, CONICYT’s President 
appointed an Advisory Group with independent experts to 
help guide the institution’s programs, and a Department 
of Studies was created.  Management also plans to 
strengthen the institution’s evaluation and monitoring 
capacity and prepare a comprehensive strategic plan 
with international expertise and the guidance of the 
Inter-ministerial Committee of Innovation, to bring 
greater coherence to its programs and align them 
with the objectives of the national innovation strategy. 
Over the last few years, the institution has increased 
the provision of public information on its programs 
and grant allocation, setting an example for other 
institutions (see CONICYT’s website). Further changes, 
however, seem necessary.  

4.5 Recommendations 

The earlier diagnostic indicates a fragmentation of 
innovation initiatives, a traditional lack of integrated 
vision and poor coordination on innovation policy, 
and as a result, insufficient coherence or duplication 
of some innovation programs. Weak governance has 
characterized the system contributing to the above 
problems. A comprehensive review of innovation 
programs seems desirable to achieve a more integrated, 
effective, and balanced portfolio and some guidelines 
and suggestions are provided below. 

50  The ICM Centers have a responsible researcher and a group of associated researchers together with graduate students. While ICM Institutes 
have around ten associates, the nuclei have two or more.
51  The CONICYT (2000) report illustrates the modest size of the scientific community. For the 2006 application process to FONDECYT’s grants, 
close to 50 percent of the active researchers worked at the Universidad de Chile and Universidad Católica and 88 percent worked at universities 
of the Consejo de Rectores. The allocation of grants closely followed this pattern. There have been no substantial changes in this regard with the 
2006 application process. 
52 Information provided by CNIC members.
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The formation of the National Innovation Council on 
Competitiveness and the Inter-ministerial Committee 
has generated the conditions to address these 
problems. Thus, the consolidation of the former as an 
independent advisory body and the latter as the policy-
making body through the enactment of a law is vital. 
Overall, the revised draft law submitted to Congress in 
mid-2007 seems to offer a sound framework for the 
operation of these two bodies.53 However, a number 
of recommendations to address ambiguities follows in 
the responsibilities of the Inter-ministerial Committee 
of Innovation and to strengthen the responsibilities, 
composition, and accountability of the CNIC. Since 
these two structures are new to the country and 
a learning process will be inevitable, it would be 
advisable to conduct an independent review of their 
role and performance within about five years to make 
amendments as necessary.54  

CONICYT and CORFO present similar governance 
challenges. Both institutions are undertaking initial 
steps to address institutional gaps, but further changes 
seem necessary to enhance their effectiveness and 
governance. Some of these reforms can be implemented 
by their management under the guidance of the Inter-
ministerial Committee of Innovation in the short term, 
but others will entail more profound legal reforms.  

While the technology institutes were not a prime subject 
of this study, the international experience suggests that 
they can play an important role in national innovation 
systems under the appropriate incentives. The trend in 
the OECD countries has been to reduce direct public 
financing and encourage them to compete for public 
funding (often in partnership with research institutions 
and/or the private sector) and through the sale of 
technical services to enterprises.55 

The remaining of this section provides more detailed 
recommendations for enhancing the governance 
of the main public institutions of the NIS and some 

general guidelines for reviewing and strengthening 
innovation programs.

The National Innovation Council for Competitiveness:  
While most of the CNIC’s core responsibilities are clearly 
defined in the proposed draft law, its role concerning 
national awareness and consensus, regional innovation 
policies, and evaluation could be far more explicit. The 
CNIC could have an important role generating public 
awareness on innovation and helping to build a national 
consensus. Inadequate awareness within society or lack of 
a shared understanding of the importance of innovation 
for economic growth will impair the implementation of 
a national innovation strategy. It appears that the CNIC 
should also be responsible for advising the President 
on general guidelines for regional innovation policies. 
Notwithstanding evaluations that the government might 
conduct, it seems that the CNIC needs to have specific 
responsibility for evaluating the national innovation 
system in order to formulate its strategy, recommend 
adjustments, and oversee how the government is 
implementing it. Its independence will also lend weight 
to its evaluations. To achieve this in an effective manner, 
it will need to have the authority to access information 
from public institutions within the NIS.

A few suggestions follow on the proposed CNIC 
composition to make it more effective. First, it could be 
desirable for the President of the CNIC to be a full-time 
member during the first years of operation. The current 
gaps in the national innovation system, the complexity 
of its public support structure, and the need to generate 
greater public awareness on innovation all suggest that 
the tasks of the CNIC will be very demanding over 
the next few years.56 Second, one or two high-level 
international experts could also be invited as Counselors 
in the CNICs’ first years of operation in view that the 
number of innovation experts is still small in Chile, 
albeit expanding. Third, members of the Inter-ministerial 
Committee on Innovation could be invited to participate 
in the CNIC with “a voice but not a vote” which would 

53  See Indicación Sustitutiva al Proyecto de Ley que crea el Fondo de Innovación para la Competitividad (2007).
54  Such a review could be conducted by an international independent commission (with high profile experts), selected by the country’s highest 
executive authority, and could cover the role, performance, and procedures of the CNIC and the Inter-ministerial Committee on Innovation. The 
draft law or its by-laws, for example, could make reference to it.
55 In Finland, the revenues of VTT, which is the most important technology institute, come about one third from the government budget, one third 
from public competitive funding, and one third from several thousand domestic and international private corporations (Annex 2).  In New Zealand, 
direct public financing for technology institutes has been nearly eliminated.
56  In this vein, the draft law, for example, could contain a sunset clause on this matter or a clause requesting that at the end of the first term the 
scope of the President’s responsibilities and the need for a full- or part-time President be re-evaluated.
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ease coordination. Fourth, its Counselors, in particular 
the President, need to be adequately remunerated. 
Adequate remuneration of high level advisory bodies 
is important and a common international practice. 
Otherwise, the pool of candidates that could accept 
such a high responsibility and dedicate the requisite 
attention would seriously diminish.

Requiring transparency of the CNIC’s decisions would 
strengthen its accountability.  It could make annual 
depositions to civil society, Congress, and the President. 
It also appears necessary for the CNIC to publish the 
minutes of its meetings, which is a common international 
practice of high level advisory or policy-making bodies 
such as central banks and supreme courts, as well as its 
evaluations.57   

A strong Technical Secretariat with access to adequate 
financial and human resources appears necessary to 
support the CNIC’s work. While details are best deferred 
to by-laws (reglamentos), the draft law could mention 
the responsibility of the government in ensuring that 
the CNIC and its Secretariat have access to requisite 
resources to operate effectively. The current proposal 
does not refer to this need. Inadequate access to 
resources would render the CNIC inoperative. 

The Inter-ministerial Committee on Innovation. The 
Committee’s most significant challenge will be to achieve 
effective cross-sectoral coordination in the strategy’s 
implementation. To this end, it appears necessary that 
the Committee be responsible for the allocation and 
execution of all innovation related resources, not only 
the FIC. It would be advisable for the draft law to provide 
greater clarification on the FIC funding.  

Further clarification of responsibilities within the 
Committee appears necessary. In particular, the 
draft law could designate prime responsibility for the 
accountability of innovation policies to the Minister 
of Economy. Other participating ministers would have 
responsibility for the implementation of innovation 
programs that concern their jurisdiction and report to 
the Committee and its Chairman accordingly. As for the 
CNIC, the Committee’s effectiveness will also rest on 
having a strong and very capable secretariat. Alternative 

institutional proposals have been considered in Chile, 
for example, the establishment of a distinct Ministry 
for Innovation. The international experience on this 
front, however, has been mixed.  These structures by 
themselves have not resolved the most critical challenge 
on innovation policy which is cross-sectoral coordination 
(Box 4.1).  Indeed, this is the most important function 
of the Committee. 
 
CORFO/InnovaChile. InnovaChile has initiated positive 
changes, but additional institutional reforms would 
be desirable to enhance its governance framework 
and consequently its performance.  Most importantly, 
it seems necessary to address the principal-agent 
weaknesses that have characterized the institution. 
This would entail changes in the responsibilities of 
CORFO’s Board, its composition, and the appointment 
of its managing director.  First, to avoid the problem of 
multiple principals, the Board could possibly become an 
Advisory Board. Its primary responsibilities with regard 
to InnovaChile would be to approve its medium-term 
strategic plan and its yearly action plans and budgets, 
according to the principles laid out in the national 
innovation strategy, and monitor their implementation.  
Second, its composition could be rebalanced to include 
more members with key technical skills that would 
provide the strategic advisory role, while reducing the 
number of government representatives.

A more effective CORFO Board would eliminate the 
need for an additional tripartite InnovaChile Committee 
(Board).  Instead InnovaChile could have an internal 
management committee, composed of InnovaChile’s 
most senior managers, which would be responsible 
for preparing the draft strategy and action plans for 
InnovaChile and approve projects per broad guidelines 
approved by CORFO’s Board. InnovaChile’s Committee 
would in turn be supported by technical evaluation 
committees that would comprise relevant national and 
international experts as might be needed by the specific 
programs. The Committee would report or be led by 
CORFO’s managing director, who would inform the 
Board of the Committee’s undertakings. The minutes of 
the Board’s meetings and decisions could be published, 
and at least one of the Board’s meetings could be open 
to the public. 

57  The Banco Central de Chile publishes the minutes of its decisions, too.
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As Chairman of CORFO’s Board and having ultimate 
responsibility for the institution’s performance, it seems 
that the Minister of Economy would need to have 
the authority to appoint its managing director so that 
accountability of the latter to the former is strengthened. 
The proposed changes would require amendments 
to CORFO’s legal framework and entail time. In the 
short term, some steps can be undertaken to enhance 
accountability such as conducting more systematic 
evaluations of InnovaChile’s programs and fostering 
more transparency of programs and Board’s decisions. 
Accountability could also be enhanced by developing a 
performance contract between the Ministry of Economy 
and InnovaChile, expanding on the FIC performance 
contracts already in place between the Ministry of 
Economy and InnovaChile. 

Creating monitoring and evaluation capacity within 
CORFO will be a first step in improving the design 
of InnovaChile’s programs, but more independent 
evaluation mechanisms are also necessary.  For example, 

an independent evaluation of InnovaChile and its core 
programs by international experts could be conducted 
every four years. The evaluation could comprise inter alia 
a benchmarking to similar institutions in other OECD 
countries. The Inter-ministerial Committee on Innovation 
or the CNIC could contract these evaluations. Evaluations 
of Tekes, Finland, were also contracted to independent 
international experts.58 Undertaking regular surveys of 
beneficiaries will be crucial to understand program impact 
and their user-friendliness. The evaluations would serve 
as a learning tool, and CORFO’s Board could subsequently 
formulate a plan to address any gaps identified. Lastly, it 
is suggested that CORFO makes annual presentations of 
InnovaChile’s plans and results to the full Inter-ministerial 
Committee of Innovation.

CONICYT. CONICYT’s governance faces similar gaps to 
InnovaChile’s, and thus many of the recommendations 
proposed above for CORFO also apply to CONICYT. 
In addition, the problem of multiple principals -- the 
Minister of Economy and the Minister of Education -- 

box 4.1   
Recent International Experiences of Ministries of Science, Technology, and Innovation

Malaysia has a self-standing Ministry for Science and Technology.  The ministry has been successful because of the 
big drive for innovation that has come from the Innovation Council led by the Prime Minister’s office which has 
facilitated coordination across ministries and other actors of the NIS and has ensured that the Ministry receives 
adequate resources. 

Brazil’s experience has been mixed. The country established a Ministry for Science and Technology but eliminated 
it during the 1980s as a result of the fiscal crisis, and reinstated in the 1990s (illustrating the lack of priorities 
the subject had and its vulnerability to economic cycles). Until recently, the Ministry has had a modest focus on 
innovation. Overall, the Ministry has encountered difficulty coordinating policies with other ministries, especially 
with production related ministries.  Spain also established a Ministry for Science and Technology at the turn of this 
century as part of a broader strategy to foster innovation. The Ministry, however, was dismantled within a few years 
because it lacked the authority to coordinate policies with other ministries. There was a duplication of jurisdictions, 
and funding agencies and instruments for STI were dispersed among the Ministry for Science and Technology, 
the Ministry of Education, and the Ministry of Economy causing duplications.  Following its closure, its functions 
were devolved to the Ministry of Education and Science and the Ministry of Economy, and a senior coordinating 
commission was created (Chapter 3). The government is reconsidering the establishment of a Ministry of Innovation 
but entrusted with greater authority and coordination arrangements.

The international experience indicates that different institutional approaches are feasible. However, a successful 
institutional framework needs to prioritize and facilitate coordination given the unique cross-sectoral nature of 
innovation policies.

Source:  Authors

58  The last evaluation was part of a larger review of Finland’s innovation system.



54 Chapter 4: The Governance of Chile’s National Innovation System: Diagnostic and Recommendations

needs to be addressed. In this vein, it is recommended 
that CONICYT reports to the Minister of Education on 
its overall strategy and performance, and in turn the 
latter reports to the Inter-ministerial Committee on the 
institution. 

A number of reasons justify this approach. CONICYT’s 
functions present close synergies to other responsibilities 
of the Ministry of Education. Universities are and will 
continue to be critical contributors to the research 
community along with other institutions, and the 
development of advanced human capital constitutes an 
extension of basic tertiary education. In turn, the latter 
needs to be closely linked and aligned with the objectives 
of secondary and primary education, where individuals 
need to start developing the skills that will eventually 
allow them to become productive members of the 
labor force. Concerns have been expressed that primary 
and secondary education, which constitutes the bulk 
of the Ministry’s budget, might detract attention from 
CONICYT’s future development. Historically, the Ministry 
of Education maintained a decentralized governance 
model toward CONICYT with very little steering of the 
institution. However, the new oversight of the CNIC and 
the Inter-ministerial Committee on Innovation suggests 
that this will change. Developing greater capacity on 
science and technology policy within the Ministry of 
Education will also help the Ministry undertake these 
functions more effectively. 

An advisory Board, akin to the one formed in March 
2007, could be formalized to counsel CONICYT’s 
management on how to translate the guidelines of 
the national innovation strategy into a strategic plan 
for the institution.  It would also diminish the risk of 
undue influence by a specific vested group as might 
have sometimes occurred in the past. The Board would 
need to represent key skill areas to provide the strategic 
advisory role, including some experts on private sector 
innovation that will encourage necessary links between 
demand and supply of knowledge. The transparency 
and independent evaluation measures proposed for 
CORFO would also apply to CONICYT.

The rigorous standards for evaluating grant proposals 
that currently apply to the Anillos program and the 
Millennium Science Initiative could be extended to 
other programs, as much as it is cost-effective.  Bringing 

international expertise would diminish the risk of 
possible “in-breeding” given the modest number of 
scientific experts in highly specialized knowledge areas. 
Additional resources would be necessary to implement 
these practices, but the current administrative budget 
(around 3 percent of its programs) is relatively 
modest which suggests that there is some room for 
accommodating such an increase. 

Enhancing collaboration between InnovaChile and 
CONICYT.  The two agencies have made good efforts 
to strengthen their collaboration over the last year, 
but more systematic coordination and clarity on their 
jurisdictions is crucial. The Inter-ministerial Committee 
on Innovation can provide clarity of jurisdictions and 
foster collaboration between the two where it might be 
needed (e.g., university and industry linkages). In some 
circumstances, it may allow “constructive ambiguity” to 
encourage learning and the formation of new networks.  
Overall, there is a place for a lead agency role in strategy 
and program direction in two broad areas:

• Basic research and human capital development 
through CONICYT
• Industry development, technology transfer, 
industry-university linkages through CORFO.

To ease cooperation, the Boards of CORFO and CONICYT 
could share some members, and the two agencies could 
sign a formal memorandum of collaboration. Moreover, 
they could make a joint annual presentation to the Inter-
ministerial Committee on Innovation on their plans and 
programs and join areas of cooperation.

Strengthening Chile’s National Innovation Programs

The effective implementation of a national innovation 
strategy requires a cohesive and balanced portfolio of 
programs that support the business cycle from discovery 
to business implementation. Although an in-depth 
examination of Chile’s innovation programs was beyond 
the scope of this report, the above analysis has pointed 
to important challenges in program design -- in particular 
lack of cohesion and coordination of the innovation 
program structure which results in fragmentation, lack 
of focus and duplication. A rebalancing of funding 
resources from basic research towards more applied 
research and business development seems necessary. 
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A number of recommendations are proposed below to 
address these challenges.

A coherent program structure needs to support:
• building strong links between priority business 
sectors and research institutions, to develop research 
capability focused on those sectors’ needs and to 
facilitate transfer of research outcomes into those 
business sectors;
• strong collaborations between research providers 
in areas of national priority, to create critical mass to 
address large and crucial research issues on a multi-
disciplinary basis;
• the development of human capability in research 
and innovation skills;  
• the uptake of new knowledge, systems and 
techniques by industry; and 
• the promotion of an entrepreneurial culture. 

A structured and comprehensive review of existing 
programs is recommended to assess their alignment 
with the above objectives and the sectoral priorities 
defined in the national innovation strategy. Such a 
review would ensure that interventions are integrated 
across the innovation cycle including research and 
development, transfer to industry, engagement of 
industry, and development of new businesses. Some of 
Chile’s existing programs have elements of world’s best 
practice (e.g., ICM or “anillos”). Thus, it is vital that the 
lessons of these programs be understood and translated 
into the revised set of programs. 
 
International experience indicates that the most 
effective process to enhance (i) the application of 
research generated knowledge to industry and (ii) 
the employment of researchers as key organizational 
innovators is to foster a collaborative research 
environment between industry and research institutions. 
Typically, such programs create cooperative research 
centers which must have at least one industry partner 
and one university as core members, and are managed 
by a board or committee that is independent of the 
participants. These are funded over an extended period 
of time as on-going research centers servicing the 
industry sector with public and private funding. They 
are often multi-nodal with a strong regional context 
where the industry is of regional importance. Key 
success factors for these cooperative research centers 

in Australia, Finland and other OECD countries are 
leadership by industry, a well-focused research strategy, 
and the executive leadership of the centre. 

It will be critical to further expand the public-private 
consortia programs currently implemented in Chile, 
which appear to be the seeds of such cooperative research 
centers, with an emphasis on the target industry sectors. 
The centers would need to emphasize the application of 
generated knowledge in industry; increased access to 
international knowledge networks; and enhanced skill 
formation, especially the development of highly skilled 
and industry-ready postgraduates. Given the importance 
of industry’s leadership in this program, CORFO appears 
better suited to manage such a program in consultation 
with CONICYT.    

In addition to industry-focused research, the innovation 
system needs to support research and development that 
is oriented towards the formation of scientific capacity 
of major importance to Chile’s economy, i.e., in key 
research priority areas. With a few exceptions, current 
scientific capacities in Chile are thinly spread across 
sectors. To be competitive in priority areas, collaboration 
between research institutions and collaboration 
across disciplinary boundaries needs to be enhanced. 
Internationally, this is usually achieved through the 
establishment of research centers of excellence in 
a multi-disciplinary model. Again, leadership of the 
centers and well-defined research strategies will be 
critical success factors.

Thus, a program of large collaborative research centers 
involving universities and focused on priority areas 
appears necessary in Chile. A number of fragmented 
group research initiatives (e.g., ICM at MIDEPLAN and 
FONDAP and “Anillos” at CONICYT) are already in place 
in Chile, but given constraints in terms of financial and 
human resources, it would be desirable for the revised 
group research programs to be more cross-disciplinary 
and focused on key research priorities. Such programs 
would be best administered by CONICYT. Australia 
underwent a similar transition from its older “Key 
Research Centers” and “Special Research Centers” to 
newer Centers of Excellence that are fewer in number, 
better funded, and more focused on cross-disciplinary 
research. These were established after Australia 
formalized its national research priorities, and as a 
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result, they are more focused and better aligned with 
these priorities compared to previous centers. While 
net increasing funding for research should be targeted 
towards collaborative research, individual grant 
programs (i.e., FONDECYT) should continue but with its 
goals revised to be aligned national research priorities.   

It would be important to continue supporting the large 
scale infrastructure program that was launched under 
the PBCT and to undertake a road-map of key research 
infrastructure available and needed in Chile. Access 

to leading edge infrastructure is a key determinant of 
globally competitive research and necessary to attract 
capable researchers. A few years back, Australia 
developed a road map of key research infrastructure in 
which investment is made on a national collaborative 
basis. More recently, the European Union (EU) has 
released its road map for infrastructure following a 
similar process to that established in Australia. Both 
Australia and the EU have recognized the importance 
of leading edge infrastructure to support competitive 
research.

box 4.2:
Developing International linkages (Part I)

Innovation is an international and internationally competitive activity, and research is increasingly an international 
collaborative activity (e.g., bioinformatics) that is often based on unique international infrastructure. International 
linkages are important for any researcher in any country so that it can participate in these activities and have access 
to such infrastructure.

International linkages need to be developed at multiple levels:  (i) country to country; (ii) research institution to 
research institution; (iii) research institution to international industry organizations; and (iv) researcher to researcher. 

Country to country linkages are important for policy and treaty formulation, providing exemplars for policy 
development and providing agreement/treaty bases for researchers access to facilities and for collaborative 
research. Australian examples include Australian membership of EMBL, research agreements with a number of 
countries.

Research Institution to research institution linkages provide the framework for collaborative research and for 
researcher and student exchange programs. Australian examples include formal links between research intensive 
universities and similar bodies in the USA, China and the EU.

Research institution to international industry linkages provide opportunities for researchers to be engaged with 
large industries, enhance knowledge uptake by industry, and build sustained relationships between the research 
institutions and industry. Australian examples include Microsoft research laboratories and Toyota research 
laboratories.

Researcher to researcher linkages provide the foundation for collaborative research activity and reputation building. 

In Australia, programs have evolved over decades to cover these levels. The general innovation platforms and 
mechanisms in Australia sustain this in a reasonably cohesive (but not directive) way, with a specific group (ISL 
Group) in the Department of Education Science and Training being responsible for international science linkages. In 
addition the main research funding agencies – the Australian Research Council (ARC) and the National Health and 
Medical Research Council (NHMRC) - each have small international linkage programs oriented towards researchers 
to researchers’ interaction. This group administers:

• international access (to research infrastructure) programs and agreements
• programs for international missions, workshops and exchanges through the Australian Learned Academies
• specific country-to-country engagements and programs
• Joint Science and Technology Committee (JSTC) activities with other countries

In addition to this, the ARC and NHMRC administer programs to create world class human capital in the research 
sector.
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A program to support the structured development of 
human capital covering the career of innovators (i.e., 
postgraduate, postdoctoral, established researchers, 
and imported researchers) seems desirable. This 
program would need to be closely linked to the public-
private and collaborative research programs discussed 
above.

Programs to facilitate the development of new ventures 
and a more entrepreneurial culture need to receive more 
attention. The latter will involve inter alia curriculum 
adjustments at the tertiary and pre-graduate levels. 

Developing new programs that will foster international 
linkages is vital. Innovation is an international and 
internationally competitive activity, and research is 
increasingly an international collaborative activity that 
is often based on unique international infrastructure. 
International linkages need to be developed at multiple 
levels: (i) country to country; (ii) research institution 
to research institution; (iii) research institution to 

international industry organizations; and (iv) researcher 
to researcher. See Box 4.2 for a more extensive 
discussion on the matter and illustrative examples from 
Australia.

Towards a National Consensus

Generating awareness and consensus within society about 
the importance of innovation for Chile’s competitiveness 
will be vital to the success of the national innovation 
strategy. National consensus will also generate the 
foundations for continuity diminishing the risks of 
short-term oriented innovation policies and “dynamic 
inconsistencies” due to political agenda and changes. The 
difficulties encountered in coordinating innovation policy 
in Ireland in the 1990s may partly reflect a broader failure 
to gain wide support within the government and society 
for an innovation agenda (OECD volume 2).  In Chile, the 
government and the CNIC can complement each other 
on innovation awareness and consensus building.  The 
independent and technocratic nature of the CNIC grants 

box 4.2:
Developing International linkages (Part II)

The four levels of interaction need to be linked by a strategic intent so that the various actions and programs 
supplement and support each other. The focus should be on mutual benefit interactions with other countries 
(that is, the relationship is not a foreign aid interaction) in targeted areas of technology and scientific research and 
development.  

The following is recommended to support Chile’s links to the international research community:
• Develop a clear understanding of the science and technology areas in which the country needs to be world 
class. 
• Assess those countries with which it wishes to develop science and technology relationships based on the 
research area or research infrastructure needs.
• The government to government links need to be formalized, for example through the JSTC style of formality 
used in Australia. JSTCs for each country meet at least once per year.
• Encourage research institutions to participate in JSTC style of activity and build their own links with 
international research institutions 
• As a matter of industry policy, Chile could seek to have international industries operating in or with major 
markets in Chile, engage in research and development in the country.
• A program of international linkages to support researchers could be put in place. A small initiative in this 
regard was funded by CONICYT that encompasses:

o linkage at an individual level for eminent researchers 
o linkage at an individual level for young researchers of high potential
o bringing eminent overseas researchers to Chile as visiting ‘fellows’

• Develop a program to ‘bring home’ eminent researchers to lead key research initiatives (like Australia’s 
Federation Fellow or similar programs in China and Taiwan)
• Sponsor international conferences/workshops to showcase Chile’s capability

Source:  Authors
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box 4.3:
Consensus building in Economic Policies in Finland

Economic policy and national strategy programs organized for key decision-makers in Finland have contributed in 
an important way towards the knowledge economy by building consensus in key economic policies. Programs in 
economic policy management and national strategies, including innovation, have been organized by SITRA, the 
Finnish National Fund for Research and Development, since 1977. More than 1550 policy-makers have attended 
these programs. The participants include most members of the Parliament during their first team and other decision 
makers in the public sector, industrial and labor leaders, and media leaders.  The length of the management programs 
is one to two weeks including visits to relevant organizations.  Programs are structured to define the policy objectives 
and the policy instruments and budgetary allocations to reach those objectives. Some 20-30 lectures are given by 
the best domestic and international experts, each followed by a thorough discussion.  The exercise also takes the 
form of government work as a shadow cabinet. The exercise is supported by competent economists and the best 
simulation models for the national economy, typically the same models as used by the Ministry of Finance and the 
Bank of England. Since Finland joined the European Union many policy issues have become more international and 
the horizons of the Finnish corporate world have become more global. The economic policy management programs 
have been complemented by distinctively internationally oriented programs.

Source:  Authors

it a unique opportunity to shape a long-lasting consensus 
within society in support of innovation. 

International experiences also highlight the importance 
of consensus building to support key economic policies 
and national strategies including innovation. In Finland, 
for example, the systematic and consistent education 
of politicians, decision makers in the public sector, 
industrial, economic and labor leaders, and media 
representatives has been critical to the formation of 
a national consensus, including a strong consensus 

around the national innovation strategy (Box 4.3). In 
Sweden, national consensus building for economic 
reform, including the radical change from a highly 
regulated economy to one of the most open economies, 
rests on strong research on economic policy issues and 
government commissions that have functioned “as 
early warning” systems and created a common way to 
perceive challenges.59 The combination of these factors 
has led to a pragmatic, technocratic and rationalistic 
policy style and sustainable policy reforms (Berg and 
Erlingsson, 2006).

59  Government commissions usually allow the interaction of members from different political parties with independent experts.
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5.1 Introduction

Chile’s economic endowments vary substantially 
across regions. Some of the countries most dynamic 
sectors are located in specific regions and cannot be 
replicated in others. Investments in innovation need 
to be adapted to local conditions because outcomes 
depend on capacities, endowments, and the overall 
spatial environment. Also, tacit knowledge, crucial 
for productive innovation, does not travel easily, and 
thus knowledge creation and innovation tends to be 
geographically concentrated. 

The rationale for regional (innovation) policies is strong, 
precisely because innovation will tend to concentrate 
and be unique in each region. In this vein, this chapter 
addresses the most important issues related to regional 
innovation policies and their relationship with the 
national innovation system. It focuses on the roles of 
the regions and the central government in such policies 
with the objective of maximizing the gains of regional 
innovation programs and their contributions to national 
welfare. The previous discussion about governance 
principles could be reproduced in the regional context 
and applied to each region’s governance structure. 
Such a discussion, however, would be redundant and 
of little additional value, because the governance 
principles that guide the institutional design of public 
regional innovation systems are the same as those 
discussed for the central government (Chapters 3 and 

4). Consequently, the chapter highlights some of the 
most critical governance aspects. 

The remainder of the Chapter is structured as follows. 
Section 5.2 presents the objectives of regional 
innovation policies. Section 5.3 discusses the differences 
in endowments and performance across regions in 
Chile. Section 5.4 follows with a discussion of the new 
international trends on regional innovation policy and 
Section 5.5 presents a framework to guide regional 
innovation policy in Chile. 

5.2 Objectives of Regional (Innovation) Policies

The region as a scale of economic organization has 
gained increased attention during the last two decades, 
stimulated by the new literature on “economic 
geography” (Krugman 1995 and 1998) and the analysis 
of national and regional innovation systems (Nelson 
1993).  (More recently, see Acs, 2000; Cooke  2002; 
and Howells, 1999.) Partly motivated by this new 
thinking, regional actors are playing an active role 
in local development and innovation policies, even in 
traditionally centralized political systems. 

Two main objectives of regional development policies 
are to create the foundations for continuous sustainable 
development in the regions and to promote growth and 
equity. National GDP growth can be supported by an 
efficient distribution of production factors within a nation. 
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Likewise, national equity can be promoted by reducing 
inter-regional inequities or economic convergence across 
regions. Innovation policies can enhance productivity 
and help create new employment, and thus, they play 
a central role in new regional development strategies. 
The coordination of national and regional innovation 
policies, however, raises important challenges that need 
to be addressed when designing those policies. Some of 
these key challenges follow.

• Relevancy: The results of innovation efforts depend 
(at least partially) on the spatial environment in which 
they are performed. Hence, it seems necessary to 
adapt innovation investments and activities to local 
capacity and endowments, while linking them to the 
national strategy.
• Inter-regional spill-overs: Knowledge needs to 
cross regional borders to enhance overall efficiency 
of resources.
• Territorial equity (rather than equality, since regions 
start from different initial allocations): Investment 
decisions related to scientific and technological 

activities may for instance significantly affect 
regional development paths, especially in regions 
lagging behind.

5.3 Inter-regional Economic Performance and 
Endowments in Chile

Chile shows wide differences in economic and social 
performance and endowments across regions (Table 
5.1). Its economy is notably concentrated in the 
Metropolitan Region surrounding its capital Santiago, 
which constitutes nearly half of the national GDP. The 
second largest region (VIII) has 9.7 percent of national 
GDP and the smallest (Region XI) less than one 
percent of national GDP. GDP growth, GDP per capita, 
poverty and unemployment rates—all vary widely 
across regions. Average household incomes (before 
transfers) in the Metropolitan area nearly doubled 
those in Region VI. Poverty rates in Regions VIII and 
IX were almost 50 percent above the national average 
and nearly tripled rates in Regions II and III.  See also 
World Bank (2007).
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Region Poverty Education Rural population Infant mortality Regional GDP shares 2002-04

I Tarapacá 11.4 10.8 4 8 3.5

II Antofagasta 7.3 10.9 1 9 7.9

III Atacama 10.5 9.6 7 7.5 1.9

IV Coquimbo 15.9 9.7 21 8.7 2.3

V Valparaíso 15.3 10.3 8 7.7 9.0

VI  O'Higgins 11.4 9.1 30 9.8 4.5

VII Maule 17.7 8.7 33 7.7 3.8

VIII Bío-Bío 20.7 9.5 18 9.7 9.7

IX Araucanía 20.1 9.1 32 9.8 2.7

X Los Lagos 11.8 9.0 31 8.3 5.0

XI Aisén 9.2 9.0 18 10.1 0.6

XII Magallanes 6.3 10.2 3 9.1 1.4

Metropolitana 10.6 11.0 0 7.5 47.7

Country average 13.7 10.2 13 7.8 100.0

Source: CASEN, INE and Health Ministry

TAblE 5.1:   
Selected Socioeconomic Indicators across Chilean Regions (circa 2006)
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The content and fabric of productive activities changes 
significantly across regions (Table A.4.1 in Annex 4). In 
the northern areas, the predominant activity is mining 
concentrating 82 percent of the national sectoral GDP. 
The center regions are very intensive in agricultural and 
forestry activities, producing 72.5 percent of the national 
sectoral GDP. Finally, the southern regions concentrate 
75.5 percent of fishing. With regards to exports, the 
situation is also very diverse. The Region II produced 
30 percent of exports during the period 2003-06 (Table 
A.4.2 in Annex 4).   

Convergence of GDP per capita across regions has been 
slow. Duncan and Fuentes (2006) and Pinchiera (2006), 
for example, find unconditional convergence but only 
of about 1 percent per year of household incomes and 
GDP per capita across regions. Yet, migration has tended 
to be below what is expected from cross-regional wage 
differences, perhaps due to the existence of housing 
subsidies in some regions (Aroca et al 2002; Soto and 
Torche 2004). 

Regarding human capital, differences across regions are 
also notable. The average schooling years of the labor 
force in Chile is almost half that of the average for the 
Metropolitan area (Figure A.4.3 in Annex 4). In Region 
X, the average schooling years are close to 10 percent 
of the average in the Metropolitan area. Differences 
are important, but not as marked, when we compare 
schooling years for the population older than 15 years 

reflecting inter-regional convergence in educational 
attainment (Figure A.4.4 in Annex 4). Within the 
Council of Rectors of Chilean Universities, 52 percent of 
professors with Ph.D.s were associated with metropolitan 
universities in 2004 (Annex 4). The differences in overall 
competitiveness and STI across regions are captured in 
Figures 5.1 and 5.2, respectively.

The sharp regional contrasts and slow place of 
convergence argue for regionally differentiated policies 
(including innovation policies), whether implemented 
by regional governments, the central government, 
or jointly. The wide disparity of productive activities 
and endowments points to the need for targeted and 
differentiated (tailored) support policies according 
to each region’s characteristics in order to maximize 
efficiency. Regional economic development has to be 
comprehensive and needs to place a significant emphasis 
on building up knowledge, technology and innovation 
because of its high potential impact on growth and 
new economic undertakings, and on social objectives 
through new and more productive jobs. 

Besides differences in regional capacities and 
endowments, the literature provides other compelling 
arguments for supporting regional innovation policies. 
Proximity facilitates learning, knowledge sharing, 
partnerships and consequently innovation. Tacit 
knowledge is particularly important for productive 
innovation, but there are difficulties of sharing it over 

Figure 5.1:   Competitiveness Index by Region (2003)

Source:  Informe Indice de Competitividad Regional 2003
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Figure 5.2:   Science, Technology and Innovation Index 
by Region (2003)

Source:  Informe Indice de Competitividad Regional 2003
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long distances, even in the new telecommunications 
age. Geographical proximity of firms and research 
centers and trustful relationships possibly facilitate the 
sharing of tacit knowledge. Regarding the geographic 
concentration of innovation outcomes, Ashier and 
Gentler (2005) write that “tacit knowledge is a key 
determinant of the geography of innovative activity.” 
The underlying idea is that tacit (as opposed to codified) 
knowledge is embodied in people and organizations 
that participate in the process of innovation. 
Knowledge that is codified, for instance in patent 
applications or published scientific papers, can be more 
easily transferred over long distances. Howell (2002) 
and other authors further argue that tacit knowledge 
(and thus proximity) may be even necessary for the 
adequate understanding of codified knowledge. In 
fact, the empirical evidence on the importance of tacit 
knowledge is telling (see Box 5.1). 

As noted in Chapter 2, the innovation literature (e.g., 
Nelson (1993) and Lundvall (1992)) also emphasizes that 
innovation is de facto the result of interactions among 
agents (firms, scientists, intermediaries, input suppliers, 
research organizations, etc.). Such interactions diminish 
with distance, even when telecommunications can help 
agents stay in touch. By contrast, geographical proximity 
helps firms in the search of collaborative partners and 
reduces uncertainty in transactions (Maskell et al., 1999; 
Morgan, 1997; and Storper, 1995). 

5.4 Structure of Regional (Innovation) Policy:  
The New Paradigm 

The field of regional policy has changed during the last 
two decades from a more centralized paradigm to a 
bottom-up, regional and local polices approach based on 
each region’s conditions. The bottom-up approach was 
common in very decentralized countries (e.g., Australia), 
but this model has now expanded to traditionally 
centralized political structures (e.g. the United Kingdom, 
Sweden and others). In the 1970s, regional development 
policies directed by national governments tended to 
emphasize the development of traditional productive 
sectors. They often focused on assisting sparsely 
populated areas with growth problems and equalizing the 
development across regions, by providing compensation 
and incentives for the relocation of large enterprises.

While the former model sought to eliminate differences 
across regions, the new model seeks the exploitation of 
these differences, and thus, the need to transfer greater 
policy responsibility to the regions and to build on local 
strengths, capabilities, and endowments. Rather than 
focusing on attracting external resources (e.g., through 
relocation of large enterprises), a greater emphasis 
is placed on strengthening the existing regional 
capabilities and fostering the efficient use of available 
resources and linking or combining them with external 
resources. Hence, they pay more attention to local small 

box 5.1:   
Tacit Knowledge - a Key Determinant of the Geography of Innovative Activity
(Empirical Evidence)

Knowledge is critical for innovation, and some forms of knowledge do not travel well. In the United States, for 
example, econometric evidence suggests that the local university research significantly affects product innovation, 
and this effect vanishes beyond 50 miles from the location of the firm (Acs et al. 2002). International data on patent 
applications also suggests that commercial innovation tends to be related to local scientific capacity. For example, 
inventors in the US tend to cite US-generated research 2-4 times more than expected (see Narin et al. 1997). Similar 
evidence is available concerning patents application citations of scientific work across U.S. states. Evidence from 
the econometric estimation of “knowledge production functions” indicates that French manufacturing industries 
innovation tends to be regional rather than sectoral (Rondé and Hussler 2005). The findings of this study indicate 
that deliberate regional innovation effort is associated with improved regional innovation outcomes (proxied by the 
probability of a region receiving a patent and the total number of patents received), although investments in R&D 
by neighboring regions positively affects regional innovation.

Source:  Authors
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and medium enterprises. Overall, there is a greater 
emphasis on soft infrastructures (such as institutions 
and networks) in order to create an attractive spatial 
environment, build knowledge capacity, and promote 
innovation. Traditionally separate policy areas are now 
becoming linked and integrated within the umbrella of 
comprehensive regional development strategies.

The development of regional development poles requires 
the formulation of a strategic action plan based on an 
integrated SWOT (strengths, weaknesses, opportunities, 
and threats) analysis of the region’s endowments 

and capacities, benchmarked against similar regions. 
Taking stock of the productive structure (including 
networks and value chains) and its performance, the 
available human capital, existing institutional capacity, 
interactions among local agents and the available 
physical infrastructure is the first step towards the design 
of effective regional innovation strategies.  Often, it is 
necessary to complement a biased productive structure 
with active diversification support. 

Broadly speaking, some of the features encountered in 
successful regional development policies comprise: (i) 

box 5.2:   
Experiences of Regional Innovation Strategies in Finland

Chile and Finland are similar in many respects. Both are small countries, far away from the largest economic centers. 
The population of Finland is one third of Chile’s, while the total GDP is roughly equal. Both have had strong 
dependence on natural resources, although Finland has successfully diversified its economic base and its high 
technology exports already exceed the natural resource based industries. 

In the case of Finland, regional innovation strategies have developed in stages. While the R&D efforts in Finland 
still concentrate around the largest universities and urban areas, the distribution has become more even over time 
(Annex 5).

The first building blocks for the knowledge economy occurred in Finland in the 1950-60’s with the significant 
expansion of the university system by establishing new universities in all parts of the country. This development 
was clearly driven by regional policy objectives, which were largely fulfilled. Regional universities have been able 
to attract talented students and have created high quality manpower for economic growth. Due to the large 
number of universities (exceeding twenty), some of them remain sub-critical in size and competence and efforts 
to concentrate and network them are now taking place. At the tertiary educational level, the university system has 
recently been complemented with Polytechnics. 

The second phase was the establishment of innovation and R&D funding agents in regional centers. While the 
funding agencies operate at the national level, their services have been brought close to the customers. In many 
cases, some innovation structures, such as incubators and science parks have been first started around regional 
universities (such as Technopolis) in Oulu, and have gained dominance in the whole country. Science parks and other 
innovation agencies have been instrumental in developing more integrated Centers of Expertise. The Centers of 
Expertise have been successful in bringing together R&D, industrial and wider innovation efforts.

To better coordinate the regional innovation work, the Centers of Expertise are focusing on a limited number 
of topics. Each topic is coordinated by only one Center of Expertise, but others can join these as participating 
partners. International linkages, for instance to the large European Union programs, are also channeled through the 
coordinating centers. These concepts aim at combining specialization and open access, competition and collaboration, 
and critical size investments in the most promising areas. The concept of Centers of Expertise brings together the 
regional operators and stakeholders in a more integrated way than traditional research collaborations.

In the most recent development of the Regional Centers of Expertise, the topics of development have been chosen at 
the national level. The coordinating centers have been selected through a national competition. Then, participating 
partners have formed networks on a voluntary basis. See Annex 5 for further information.

Source:  Authors
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the creation of an attractive spatial environment (inter 
alia friendly regulations and constructive engagement 
between employers and employees); (ii) a qualified 
labor force; (ii) availability of knowledge resources; (iii) 
active collaborations and dynamic partnerships among 
enterprises and between enterprises and knowledge 

institutions; and (iv) national and international linkages.  
See Box 5.2 on regional development in Finland.
 
Creating an attractive environment for current as well as 
future enterprises and securing a good supply of qualified 
labor force requires the establishment of knowledge 

box 5.3:   
lessons from the Evolution of Regional Universities in Australia

The development of regional universities provides a number of benefits to the region and to the country as a whole. 
However, human and financial resources at the regional level are often limited, as is the capacity to attract and retain 
high quality research staff. The latter is often the result of limited research infrastructure and funds, the status of 
the institutions compared with the larger, older universities of the capital city, and research groups that are too small 
to address large research issues. For many of these issues market processes will not provide the desired outcomes, 
and strategic intervention will be necessary. The key objective for this intervention is to create regional universities 
that are sustainable and integrated into the national innovation system. The following draws on the experience of 
regional universities in Australia.

Relevance: While educational outcomes will need to be reasonably broadly-based, the research focus and the 
flagship educational programs should be closely linked to the local economic drivers to ensure the sustainability of 
a regional university. 

Focus: Given the innate disadvantages in terms of location and resources, regional universities must focus on key 
areas of excellence, rather than try to conduct broad-based research in imitation of larger and longer established 
universities. In fact, most Australian universities now address their research activities on a strategic, focused basis, 
and probably only 20 percent of the universities conduct traditional broad-based research programs. The Australian 
experience shows that when this research focus aligns with the above ‘relevance’ factors, they achieve much higher 
quality and reputation.

Leadership and quality: Australian experience indicates that the performance of universities is driven by a few 
key research leaders of international stature, who both perform excellent research and build inspired teams. The 
research strategy and funding priority should be directed towards the acquisition of the right person to lead the 
focal areas of research, rather than simply appoint the best available at the standard price. The growth of quality 
over time should have a key focus on acquiring quality students and researchers. In Australia, the use of scholarships 
targeted at the best students has been an effective recruitment tool.

Integration: The program, especially the research program, while having a local flavor, needs to be broadly aligned 
with the national research agenda to facilitate effective partnerships. National and international collaborations are 
critical to the sustainability of regional universities. Sector-wide programs (e.g., Australia’s Cooperative Research 
Centre program) have encouraged the participation of regional universities and firms.

Access to research infrastructure and the role of ICT: Access to good research infrastructure is vital to modern multi-
disciplinary research. In Australia, the research infrastructure is provided on three levels: (i) the university; (ii) research 
funding agencies to groups of researchers, often at a small number of universities, to support a defined program; 
and (iii) the government as collaborative infrastructure, to support all researchers in the sector. In the third category, 
and to some extent in the second, the primary conditions are an access regime that is equitable to all researchers 
(irrespective if they are at the institution hosting the equipment or not), and a charging regime that minimizes costs 
to individual researchers. These conditions allow regional universities equitable access to infrastructure, which is most 
likely to be remote from their campuses. To facilitate collaboration among distant centers, Australia has made major 
ICT investments that provide remote access to research infrastructure. (See REUNA.)

Source:  Authors
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resources (for example universities, technology centers, 
and training centers) within the regions. A region with 
a reduced number of trained people may face lumpy 
employment and, therefore, weaker horizontal and 
transversal linkages among firms, which are strongly 
required to capture the agglomeration effects. Education 
is essential to regional competitiveness (Annex 5 on 
Finland). All levels of education from primary to tertiary 
are needed regionally. Otherwise, much of the local 
talent can be relocated during the educational phase. 

Universities and research centers can play a critical 
role in regional development. The development 
of regional universities provides a number of 
benefits to the region and to the country as a 
whole: (i) improved access to higher education 
for local inhabitants; (ii) improved retention of 
university educated persons in the region; (iii) 
improved linkages with regional government, local 
communities and local industry; and (iv) increased 
industry focused research. 

Peripheral regions 
(organizational thinness)

Old Industrial regions 
(lock in)

Fragmented metropolitan 
regions

Strategic orientation of 
regional economy

Strengthening/upgrading of 
regional economy

Renewal of regional economy Improve position of regional 
economy in global knowledge 
economy

Innovation strategy “Catching up learning” 
(organization, technology) 
Improve strategic and innovation 
capabilities of SMEs

Innovation in new fields/
trajectories
Product and process innovation for 
new markets

Science based and radical 
innovation, new ventures
Enhance interaction between 
industry and knowledge 
providers

Firms and regional 
clusters

Strengthen potential clusters in 
the region
Link firms to clusters outside 
the region
Attract innovative companies 
New firm formation

Support clusters in new/related 
industries or technologies
Restructuring of dominant industries
Diversification 
New Firm formation; attract cluster 
related FDI

Support emerging clusters 
related to region’s knowledge 
base
Develop specialization 
advantages to achieve synergies 
and international visibility
Attract cluster related FDI
Support start ups and spin-offs 
in knowledge based industries

Knowledge providers Attract branches of national 
research organizations with 
relevance to the regional 
economy

Set up research organizations and 
universities in new relevant fields

Expand and set up high quality 
universities and research 
organizations in relevant fields

Education/skills Build up medium level skills (e.g. 
technical colleges, engineering 
schools, management schools)

Build up new skills required 
(technical colleges, universities)

Set up universities/schools for 
highly specialized qualifications 
and skills required

Networks Mobility schemes (e.g. 
“innovation assistants” for SMEs)
Link firms to knowledge 
providers and transfer agencies 
inside the region and beyond, 
demand-led approach

Attract new skills
Stimulate networking with respect to 
new industries and technologies on 
regional, national and international 
levels

Promote regional networks 
among firms, encourage local 
research-industry interfaces

Source:  F. Todtling, M. Trippl (2005)

TAblE 5.3:  
Types of Problem Regions and Innovation Policy Approaches
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The successful development of regional universities in 
Chile needs to take account of the following elements: (i) 
focus; (ii) collaboration and partnerships; and (iii) access 
to good infrastructure. Given the innate disadvantages 
in terms of location and securing resources, regional 
universities must focus on key areas of excellence that 
are relevant to the local economy. The requirements to 
concentrate R&D efforts in limited areas pose a difficult 
choice, especially in regions with smaller universities, 
but national and regional funding agencies can facilitate 
this process as in Finland. Moreover, international 
experiences also show that strong relationships 
between universities and the private sector help secure 
the relevancy of educational and research activities to 
the regional community and the sustainability of the 
former. Strong collaborations with other national and 
international research institutions are also critical to 
the viability and quality of regional universities. Finally, 
access to good research infrastructure is fundamental 
to modern multi-disciplinary research, R&D funding 
policies by CONICYT could facilitate equitable access 
to infrastructure by regional universities. Good research 
infrastructure is likely to be remote from the campuses 
of regional universities. Box 5.3 summarizes key lessons 
learned from the evolution of regional universities in 
Australia, which are applicable today to the Chilean 
context as well as other countries. Besides universities, 
institutions that integrate R&D capacities with industry 
and wider innovation efforts such as the “Centers of 
Expertise” in Finland or the Technology Centers in Spain 
are also important to regional development. (See Box 
5.3 on regional development in Finland.) These centers 
tend to specialize in a limited number of areas which are 
closely related to local industry needs and in which they 
can develop excellence.

Vibrant regional development poles operate on 
constellations of partnerships and networks (among 
enterprises and between enterprises and knowledge 
institutions) that bring together different competencies, 
encourage an environment of learning and innovation, 
and are able to leverage more resources than by 
operating individually.  In regional development, it is 
often difficult to have clusters and knowledge base of 
critical size. Networking with partners also outside the 
region, including international partners, can bring such 
critical size benefits (see Box 5.2 and 5.3 on the cases 
of Finland and Australia, respectively). Otherwise, the 

knowledge in the region could easily become obsolete, 
and the region could find itself in a “lock in” situation.  

The above elements can guide the general formulation 
of regional development strategies, but there is not 
a single regional development (innovation) model.  
Different regions face different challenges in their 
innovation agendas. Todling and Trippl (2005) propose 
a typology of regions with different challenges, namely 
peripheral regions with “thin” innovation organizations; 
regions with “old” industries where new dynamism and 
productive diversification is critical; and “fragmented 
metropolitan regions”.  In peripheral regions, the key 
problems are low innovation due to dominance of SMEs 
in traditional industries, weak links within the cluster, 
thin support institutions and few knowledge providers. 
The emphasis needs to be on helping firms “catch up” 
to add value and enhance the productivity of economic 
activities. In “old industrial regions”, there are many 
firms but locked in old industries with knowledge 
providers that have narrow orientations. The challenge 
is renewal of firms and knowledge institutions and active 
diversification. In “fragmented metropolitan” regions, 
the challenge is to spur inter-regional networking to 
enhance their global economic and scientific positions. 
Most top-notch universities are usually located in these 
metropolitan regions, and advanced human capital 
tends to locate there, but they might lack interactions 
with other metropolitan regions, which hinders inter-
regional spillovers (Toddling and Tripp, 2005).  See Table 
5.3 for a summary of Todling and Tripp’s (2005) typology 
of regions and potential interventions—many elements 
of which are applicable to the Chilean context. 

5.5 Allocating Resources for Regional 
Innovation in Chile:  How to Maximize the 
Benefits? 

Even when the importance of the need for regional 
innovation policies is clear, the challenge is how to allocate 
resources to the regions in an effective manner. A general 
stated objective is to maximize the regional (or local) 
benefits of innovation expenditures, while maximizing 
the inter-regional benefits of these regional effects. The 
interest in regional innovation policies has been growing 
rapidly in Chile over the last few years, but local capacities 
and local programs are still relatively modest. In principle, 
the regional governments (Gobierno Regional or GORE) 
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have a responsibility for science, technology and 
innovation. A 1992 law formally attributed the regional 
governments the responsibility of “promoting scientific 
and technological research ….” in the regions. Regional 
Innovation Councils (CORECYTs) were subsequently 
established to discuss and formulate STI policies.  Since 
2001, the GOREs can use Regional Development Funds 
or Fondo Nacional de Desarrollo Regional  (FNDR) that 
had been traditionally earmarked for infrastructure 
investments to fund “intangible investments”, including 
innovation programs. Less than 4 percent of FNDR 
investments in 2007 had been allocated to productive 
sectors and it is not clear to what extent these had been 
allocated to innovation and only one percent to tertiary 
education (See Figure A.4.6 in Annex 4).60  The GORES 
and CONICYT are jointly establishing regional research 
institutes with equal funding contributions. CORFO 
also manages some regional innovation programs. In 
addition, some programs funded exclusively by the 
central government (for example by FIA and CORFO 
including cluster oriented programs) are likely to 
have localized regional effects due to their focus on 
particular economic activities. This would include cluster 
oriented programs. Since 2006, the regions have been 
establishing their own regional development agencies 
with boards led by the regional governor (“intendente”) 
and comprising public and private representatives. They 
have two subcommittees: one on regional development 
and the other on regional innovation.  With the 
establishment of the regional development agencies, 
the CORECYTs are being phased out in many regions.

Most, regional governments in Chile are still in the process 
of devising their own innovation programs in consultation 
with local actors, but few of them have made substantial 
progress to date in the formulation of such plans. The 
CNIC has launched a series of consultations with regional 
governments and local representatives, including the 
private sector, to discuss regional innovation plans and 
assist with this process.  Moreover, given that the FIC 
funds largely come from mining royalty payments, the 
public debate on their allocation has become inextricably 
connected to regional development and inter-regional 
inequalities. While this debate is still on-going, it is widely 
believed that some 25 percent of the FIC will be directly 

transferred to the regions, and 15 percent (i.e., three fifths 
of the allocation to the regions) will be assigned to mining 
regions in the north of the country.  The challenge is to 
establish a system of fund allocation interaction between 
regional governments and the central government that 
will ensure robust innovation and economic growth 
impact for the regions and for the country as a whole.

When considering regional allocation of resources, 
as “devolved” from the central level, policy planners 
need to take into account basic principles of fiscal 
decentralization, ensure that regional use of funds 
satisfies minimum standards of transparency and 
accountability (Chapter 3), and consider aspects unique 
to innovation. In principle, the optimal allocation of 
national innovation expenditures across regions would 
assign innovation funds according to (i) the impact of 
the regional program on each region’s growth and 
the effect of the latter on national welfare and (ii) 
the extent to which a regional program has positive 
spillovers on other parts of the country. Box 5.4 presents 
a theoretical framework to device an optimal allocation 
rule of innovation resources across regions. While 
simple in theory, it will be very complex in practice 
given the difficulties in measuring the magnitude of the 
local, regional returns. It is unlikely that such estimates 
will be observable, even when policies are subjected to 
sophisticated program evaluation techniques. 
 
Alternatively, applying a fully neutral guideline that 
distributes (innovation) expenditures according to each 
region’s share in the national economy would be simple 
but would not necessarily maximize national welfare. 
For this allocation rule to be optimal, the marginal 
contribution of each region’s growth to national 
welfare must be exactly proportional to its GDP share 
and the marginal contributions of public expenditures 
to each region’s growth must be equal across regions. 
These assumptions will likely not hold in Chile or in 
other countries. For example, the impact of public 
expenditures on some of the less developed regions could 
be higher than in some of the more developed regions, 
allowing for a “catch up.”61 In sum, welfare-oriented 
policy-makers could in principle do much better than 
following a regional-shares distribution approach, but 

60  FNDR investments executed with new budget allocations in 2007 amounted to about US$692452 million according to SUBDERE. These 
correspond to “Title 31”.
61  This would in principle require adequate implementation capacity in the less developed regions.
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this would require knowledge on regional returns and 
potential spillovers that are not easily observable. That 
said, the existing knowledge on governance principles 
(Chapter 3) and innovation policies can help guide 
and improve the effectiveness of regional innovation 
programs. The practical challenge for policymakers in 
the central government is thus to provide incentives 
for regional officials and actors to maximize the 

local regional returns, while exploiting inter-regional 
linkages and networks as much as possible. At the 
time of writing this report, It would seem that regional 
actors would need to play a leading role on regional 
innovation programs with the central government 
providing a more supportive one. A transition phase 
may be necessary to address a key concern over the 
adequacy of local implementation capacity. 

box 5.4:    
Maximizing the benefits of Regional Innovation Policies

This section provides a framework that identifies key parameters that welfare-oriented policymakers need to know 
in order to assess whether the structure of public expenditures on innovation at the regional level is optimal from a 
national welfare viewpoint. The focus is on the distribution of expenditures between two hypothetical “urban” and 
“rural” regions. That is, the problem of the policymaker is to decide how to distribute the governments budget, 
G, into rural and urban expenditures, G

R
 and G

U
, so that G=G

R
+G

U
.  For simplification purposes, G is given prior to 

the allocation decision. The model assumes that there is a utility (welfare) function that has as arguments both the 
size of the rural and urban economies and that the outputs in the rural and urban economies are a function of the 
government expenditures in the rural and urban economies, respectively. The welfare function can be written as 
follows:

(1)    

where W stands for national welfare, R represents rural economic activities, U represents non-rural activities, and the 
G’s are sectoral public expenditures.

The policymaker aims to maximize welfare by allocating the total public sector budget between the two regions. 
Each unit of expenditure dedicated to the rural region comes out of the urban budget or vice versa. The contribution 
of a marginal increase in G

R
 to W is the difference between the effect of G

R
 on W minus the foregone gains in W 

due to a reduction of G
u
. The first order condition of this problem is as follows:

(2)    

The policymaker needs to find the optimal ratio between rural and urban expenditures so as to maximize national 
welfare. The optimal ratio is the one that maximizes the marginal gains in national welfare. By adding the second 
term in (2) to both sides of the equation, and then dividing both sides of the resulting equality by W, followed by 
some additional algebra, the optimal ratio of rural over urban expenditures becomes: 

(3)     

where the a’s are elasticities. Equation (3) says that the ratio of rural over urban expenditures has to be equal 
to the ratio of the welfare elasticity with respect to the each region’s welfare (say income) times the elasticity of 
each region’s welfare with respect to the corresponding regional expenditures. This is straightforward in theory, 
but complicated in practice. The policymaker would need to have empirical measures of the relevant elasticities, 
including how the development of the rural (urban) region responds to local public expenditures and how, in turn, 
national welfare responds to the development of the rural (urban) region. This requires an empirical evaluation of the 
effectiveness of innovation expenditures in both regions and an understanding of how national welfare is affected 
by the development of each region. 

Source: This section relies on work by D. Lederman and C. Bravo-Ortega published in De Ferranti et al. (2005)
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Enhancing local regional returns from innovation 
programs

Establishing a robust governance framework, developing 
institutional capacity and ensuring relevancy to the local 
economy, while maintaining coherence with the national 
strategy, are the three most important challenges faced 
by local and regional governments when designing and 
implementing innovation policies. These challenges 
apply not only in Chile but throughout the world. The 
governance principles presented in Chapter 3 are equally 
relevant to the regional context. Thus, they will not be 
repeated here, but a few key issues will be highlighted. 

International experience indicates that the way to 
promote local economic relevance of regional innovation 
programs is to allow regional actors to take the lead in 
both the design and implementation of these policies, 
including an active and extensive representation from 
the local productive sector. The strategic board of the 
regional development agencies, which includes both 
public and private participation,  could take the lead 
in the definition of the innovation strategy for the 
region, while ensuring its coherence with the national 
strategy to avoid duplication and maximize synergies. 
Ample consultation with the business community, 
research centers and municipalities seems necessary. 
Municipalities also have a role to play in regional 
innovation strategies.

Given the Chilean tradition of a strong government, 
the capacity of most local institutions, in particular the 
recently created regional development agencies, is still 
timid. The national government can facilitate and support 
the development of the regional innovation strategies 
through its participation in the strategic boards of 
these agencies,62  provision of technical assistance, and 
sharing of national and international experiences. (The 
European Union, for example, has extended technical 
assistance to assist with the implementation of regional 
funds.) Similarly, the national agencies such as CONICYT 
and CORFO could provide technical assistance and work 
with local institutions. The CNIC can offer guidance 

to the regions, especially through the guidelines and 
strategic directions contained in the broader national 
innovation strategy and by maintaining a dialogue with 
the regional governments.

An alternative approach for dealing with inadequate local 
capacity would be for the central government to manage 
all regional programs. This approach, however, is unlikely 
to be helpful in the long run for either ensuring local 
economic relevance or building local capacities without 
which no innovation policies can be effective. Local 
capacities in this context not only refer to the expertise 
of public officials, but also to the level of scientific 
knowledge available in local universities and research 
centers and the technical sophistication of the private 
sector. A caveat needs to be considered. In the smaller 
regions with sparse populations, it may be cost-effective 
for regional actors to lead the preparation of the regional 
strategies but for the local government to subcontract 
its implementation to national agencies to some degree. 
 
With the regions taking the lead, it would seem 
appropriate for regional programs sponsored by central 
government agencies to become more selective, focusing 
on rewarding good performance and promoting inter-
regional spillovers. Current programs could be re-
aligned into conditional regional innovation matching 
grants. (CONICYT’s program for regional research 
centers contains some of the principles of matching 
grant programs but future programs may benefit from 
additional criteria.) To participate in the conditioned 
matching grants, regional governments would need 
to fulfill a minimum set of criteria related to local 
implementation capacity, local governance, and local 
relevance, with the latter understood as a well thought 
analysis of how any policies are linked to the local 
private sector and local technical capacities. This type of 
policy could also be applied toward enhancing, rather 
than reducing the funding of sector-specific innovation 
programs, such as those pertaining to the agricultural 
sector, which serve regions and social groups that are 
unlikely to be served by other national programs.63 The 
details of who supervises the disbursements of these 

62  Four of the nine members are representatives of or appointed by the central government.
63 The funding of the INIA and the FIA should not be curtailed, but rather mainstreamed into the rest of the national public innovation system. Agriculture 
is simply too important a sector for the national economy, but there are pockets of traditional agriculture where the main challenge of innovation policies 
is to disseminate ideas and knowledge for productive transformation. If successful, such innovation policies are likely to reduce the need for protection (at 
the border or through subsidies). It is also worth noting that the CNIC’s emphasis on economic “clusters” might also have a de facto regional approach, as 
certain economic clusters or portions of them, could be regionally concentrated.



71Chapter 5: Regional Policies on Innovation

matching funds is less important than establishing 
incentives for the regional governments to explicitly 
consider the three issues discussed above (relevancy, 
capacity and governance) in their own policies, for 
which there is no satisfactory substitute that can be 
provided independently by the central government. 
It is noteworthy that conditional regional grants have 
been tried elsewhere. For example, Canada with a 
decentralized system initially conditioned the transfer 
of fiscal revenues to the regions (World Bank 2007).

As noted in earlier chapters, transparency fosters 
accountability and good governance. The process of 
policy formulation and implementation by regional 
governments needs to be public, including the regional 
innovation strategy, minutes of the decisions of the 
boards of the regional development agencies, and all 
key information concerning the implementation of 
regional programs. (See Chapter 4 on the subject.) It 
is seems necessary to develop a culture of evaluation 
at the local government to learn from program 
implementation. National actors, especially the CNIC, 
will also have a vital role in the evaluation of the 
regional strategies—their impact at the local level and 
coherence with the broader national framework. The 
CNIC can persuasively use its voice to highlight positive 
experiences and induce change in cases of weaknesses.  
Hence, the central government and the CNIC will 
not only be important in terms of supporting the 
development of regional plans but also in preventing 
capture by specific local groups due to their greater 
distance and independence. 

Fostering inter-regional spillovers

Knowledge created in one region can be transferred to 
other regions through the proper interactions of relevant 
agents – private sector firms, researchers and academics, 
and public officials. The central government (through its 
technical assistance to the regions and CONICYT’s and 
CORFO’s programs) can encourage and foster such inter-
regional spillovers, for example, through programs that 
facilitate the mobility of researchers, equitable access 
to research infrastructure, the participation of regional 
research centers and firms in larger national networks, 
and other incentives to engage regional actors into 

national networks. (See Box 5.3 on Australia.) CONICYT, 
for example, is considering programs/incentives to 
facilitate the mobility of researchers/academicians 
(e.g., through fellowships that promote exchanges) 
across regions, especially from the metropolitan area of 
Santiago to other regions since nearly half of the human 
capital is concentrated on the former.   

Also, most cluster-oriented programs will have a 
geographical focus transcending more than one region. 
This reinforces the need to encourage collaboration and 
share research and technology resources with a view to 
creating the necessary economies of scale to support 
knowledge institutions of excellence. Not every region 
can afford to establish a research university or research 
centre of excellence. Even in OECD countries, such as 
Australia, the establishment of regional universities has 
followed a strategic focus, rather than attempting to 
create similar research capacities in all regions (Box 5.3). 
Finland’s experience also highlights the challenges of 
too many dispersed regional universities (Annex 5).64 

However, policies that aim to maximize inter-regional 
spillovers through increased interactions of relevant 
agents across regions will provide access to research 
resources and knowledge to otherwise disadvantaged 
regions. 

Again, the CNIC can persuasively use its voice, 
assessments and evaluations to draw attention to 
successful collaborations and networks and positive 
spillovers and to areas of possible duplication or lost 
synergies. Successful region innovation systems remain 
“open” and well linked nationally and internationally.

5.6 Recommendations

There are ample justifications to support regional 
economic policies, ranging from concerns about 
increasing and sustaining long-term growth, reducing 
inter-regional inequalities, and political considerations. 
In the case of innovation, regional policies are justified 
by their critical effect on growth, productivity and 
employment.  Moreover, innovation tends to be 
geographically concentrated due to the important role 
that tacit knowledge plays in bringing about productive 
innovation. The productive fabric, endowments and 

64  There are 23 universities in Finland and a process of consolidation seems necessary.



social conditions vary widely across regions in Chile, and 
thus it seems necessary to tailor the regional innovation 
strategies to the needs of each region.  

International experience suggests that regional actors 
would need to lead the formulation and implementation 
of regional innovation policies and programs to ensure 
ownership and relevancy to the local economy.  In 
particular, representatives from the productive sector 
have to actively participate in the formulation of those 
strategies. That said, the central government can play 
a vital supporting role through its participation in the 
strategic boards of the regional development agencies 
and the provision of technical assistance to help the 
regional governments create the necessary capacity 
and governance framework to develop and implement 
the regional strategies. In the early years, it could also 
consider “conditioning” the direct transfers from the 
FIC to the regions to the establishment of satisfactory 
governance structures for the implementation of the 
regional strategies. Additional regional program support 
by the central government would be best deployed as 
a unified source of complementary, incentive-based 
funding of regionally designed and implemented 
programs and to promote inter-regional spillovers and 
networks. Access to such flagship programs would 
require the regions to meet minimum criteria on 
institutional capacity, governance, and performance 
of regional programs. The CNIC can also contribute 
to the coherence, governance and effectiveness of 
regional programs through its dialogue with regional 
governments and evaluations. 

The specialization of regional universities and research 
centers has to be encouraged. It seems necessary that 
regional universities concentrate on a few areas of 
excellence given their disadvantages in terms of location 
and resource availability. At the same time, national 
innovation policies must permit and encourage the 
integration of regional institutions into national networks 
so the regions remain open locus of innovation.

72 Chapter 5: Regional Policies on Innovation



6
Chapter 6:   
Conclusion



There is an increasing awareness in Chile that 

innovation affects TFP, and in turn growth, and that 

the country has an innovation “problem”. Public 

resources to innovation have increased in the last few 

years and further substantial increases are expected 

in the future, partly financed through higher copper 

royalties. Increased commitments have raised new 

questions and challenges. What institutions and 

mechanisms will guide the use of public resources for 

innovation?

The assessment of Chile’s innovation system indicates 

that the system has been poorly coordinated in the 

past with fragmented and duplicative initiatives 

and investments that are often thinly spread across 

knowledge areas. Priorities have largely been defined 

by implementing agencies with modest coordination 

among them. This patchy landscape resulted from 

the lack of formal mechanisms that could guide the 

formulation of a comprehensive national innovation 

strategy, oversee its implementation, and evaluate its 

impact. 

The formation of the CNIC, as an independent advisory 

body to the President, and subsequently the Inter-

ministerial Committee on Innovation have been two 

critical steps in moving towards a more cohesive and 

better governed national innovation system. The CNIC 

will have a crucial role in the system by developing 

and continuing to review an innovation strategy based 

on consensus; monitoring progress towards the goals 

of the innovation strategy; and recommending priority 

investments or programs. It seems necessary to make 

explicit the distinction between the advisory role of 

the CNIC and the decision-making role of the Inter-

ministerial Committee of Innovation. The Committee 

will also play a key role in fostering an effective 

coordination across agencies and sectors. It is now 

crucial to enact a law that will consolidate these two 

institutions. In this vein, the draft law presented to 

Congress in mid-2007 provides a good framework, 

but it appears that it could be enhanced in a number 

of areas that concern the composition, role, and 

accountability of the CNIC, and the responsibilities of 

the Inter-ministerial Committee of Innovation. 

The report’s assessment indicates that the governance 

of CONICYT and InnovaChile (CORFO), the leading 

funding agencies, needs to be enhanced to increase 

their effectiveness. The former is responsible for 

basic research and human capital development and 

the second for industry development and technology 

transfer. It seems that InnovaChile (CORFO) should 

also take the lead on industry-university linkages, 

an area that needs to receive greater prominence in 

future years, in collaboration with CONICYT. While the 
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two organizations have implemented some positive 

institutional changes in recent years, more seems 

necessary, especially to enhance the transparency 

of activities and decision-making and address the 

principal-agent disconnect that affects them both. 

Some of these changes can be implemented in the 

short-term, while other structural changes may require 

legislative reforms. 

A comprehensive review of program design by the key 

funding agencies is recommended to assess program 

alignment with the objectives and priorities defined 

by the national innovation strategy. The assessment 

already pointed to a number of gaps or imbalances, 

including a need to rebalance funding resources from 

basic research towards more applied research and 

business development, avoid program duplication, 

ensure greater program cohesion, and more focus 

on strategic and sectoral priorities.  A key finding of 

the analysis is the need to define a comprehensive 

monitoring and evaluation framework that will 

help assess the impact of public interventions and 

encourage necessary adjustments.  

The rationale for regional (innovation) policies is strong, 

but the challenge is to develop and implement them in 

an effective manner. International experience suggests 

a move from a top down to a bottom up approach 

on regional (innovation) policy, even in traditionally 

centralized political structures. While regional strategies 

need to be adapted to local challenges and there is no 

single model, successful strategies  tend to underscore 

the creation of an attractive spatial environment; 

availability of capable labor force and knowledge 

resources; and active partnerships within the region 

alongside national and international linkages. 

To foster relevancy to the local economy, it would 

seem that regional actors would need to have a 

leading role on regional innovation programs in 

Chile with the central government providing a 

more supportive role. The central government could 

support the process by providing technical assistance 

to formulate the regional (innovation) strategies. It 

would be desirable for regional programs sponsored 

by the central government agencies to become more 

selective, focusing on rewarding good performance, 

promoting inter-regional spillovers and fostering the 

linkages of the regions with national institutions. 

Current programs, for example, could be realigned into 

conditional regional innovation matching grants where 

participating criteria are related to local governance, 

relevance and implementation capacity. A transition 

phase, however, may be necessary to address a key 

concern over the adequacy of local implementation 

capacity. 

Finally, consensus building will be vital to the success of 

the national innovation strategy laying the foundations 

for continuity. Both the government and the CNIC can 

help generate awareness and consensus. Moreover, 

the independent and technocratic nature of the CNIC 

grants it a unique opportunity to shape a long-lasting 

consensus within society.
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Preamble

Australia constitutionally is a federation of States, 
with the Australian Government powers delineated 
by the powers delegated by the States to the national 
government. As a consequence a number of aspects of 
Australia’s innovation system governance are shaped 
by the reality of a federation in which the States have 
their own (significant) financial resources, development 
strategies and resource base.

Thus in Australia, 
• the concept of regionalization at least to a State 
level is an accepted fact of life, and the regionalization 
debate is more about regions within a State rather 
than about regions in Australia; and
• the States are significant and independent 
deciders of State innovation strategies, policies and 
investments.

As a consequence the progress of innovation strategies 
and processes in Australia has been on a collaboration 
and consensus basis, built around the Australian 
Government articulation of vision and priorities, and 
supported by the Australian Government program 
and investment strategies, rather than by a directive 
process. Over the past half decade this has proven to 
be increasingly effective with major alignment between 
regional (State) strategies and investments and national 
priority areas.

Historical Perspective

Australia established the position of Chief Scientist in 
1989 to provide advice on science, technology and 
innovation issues to the Prime Minister and Ministers. The 
role provides a link between government and science, 
engineering, innovation and industry groups, facilitating 
active communication and input into strategic thinking. 

The Prime Minister’s Science, Engineering and Innovation 
Council (PMSEIC) was established in 1997 to provide 
a source of independent advice on issues in science, 
engineering and innovation and relevant aspects of 
education and training. The membership of the Council 
includes Ministers, ex-officio representatives of major 
science agencies and science and industry representative 
groups, and members chosen in a personal capacity. The 
Chief Scientist is the Executive Officer of this Council.

In 1999 the Chief Scientist reviewed the effectiveness 
of Australia’s science, technology and engineering base 
in supporting innovation and provided his final report A 
Chance to Change in 2000. Subsequently the PMSEIC 
prepared a number of reports on priority issues to 
improve Australia’s innovation performance.

In 2000 the Australian Government and the Business 
Council of Australia (representing major business 
organizations in Australia) convened a National 
Innovation Summit: 

78 Annex 1:  Australia’s Innovation System and its Governance

 

Annex 1:   
The Australian Innovation 
System and its Governance 



• to assess the strengths and weaknesses of 
Australia’s innovation system,
• to formulate ways to improve performance in this 
area, and
• to provide a framework to address innovation policy 
issues in a coordinated and comprehensive manner.

The report Innovation – Unlocking the Future established 
an implementation framework for Australia’s innovation 
strategy. Subsequently over the decade 2001-2011 the 
Australian Government is dedicating significant financial 
resources to an innovation driven program termed 
Backing Australia’s Ability to (i) strengthen Australia’s 
capacity to generate ideas and undertake research; (ii) 
accelerate the commercial application of these ideas; 
and (iii) develop and retain Australian skills. 

In 2002 National Research Priorities were established 
after extensive consultation in the research and business 
sectors.

Clarity of Vision, Objectives and Strategies

Australia has developed a clear vision of the objectives 
of its innovation strategy through an extensive period 
of consultation with a comprehensive group of 
stakeholders in the business community, regions and 
research sectors. This innovation strategy is built on a 
number of key strategic themes:

• creating an ideas culture
• generating ideas
• acting on ideas

The Australian Government funding under the Backing 
Australia’s Ability (BAA) initiative has been aligned 
with these broad objectives. To provide a focus for the 
research elements of these strategies, the Australian 
Government has identified four broad National Research 
Priorities:

• An Environmentally Sustainable Australia
• Promoting and Maintaining Good Health
• Frontier Technologies for Building and Transforming 
Australian Industries
• Safeguarding Australia 

The industrial sectors which are the primary (but not 
exclusive) focus of the initiatives linked with industry 
are (i) agriculture and agribusiness; (ii) information 

and communication technology; (iii) medical science 
and technology; (iv) environmental management; 
(v) manufacturing technology; and (v) mining and 
energy.

Most of the states have developed innovation strategies 
broadly aligned with the national strategy, but with 
particular emphasis on state and regional priorities. 

Publicly funded research institutions and funded 
research centers are required to have formal research 
strategies and plans, and applicants for public research 
funds are required to state how the research proposals 
align with National Research Priorities and the national 
significance of the proposal.

Clarity of Jurisdictions and Mandates

As a consequence of the federal nature of Australia, 
the diverse regional imperatives of the economy, and 
historical evolution of research and innovation institutions 
(both government corporations or departments, as well 
as universities), there is little potential in Australia to 
provide clarity of functions and interactions through 
structural mechanisms. Rather Australia has evolved 
coordination mechanisms to minimize duplication, and 
collaboration mechanisms to create linkages between 
institutions, regions and industry. (These are described 
in the next section.) 

At the national level, actions are allocated to Departments 
that have the primary responsibility of a socio-economic 
sector. Thus:

• Basic research (except for medical research) at 
universities – which are predominantly Australian 
Government funded - is funded through competitive 
grants by the Australian Research Council (ARC), in 
the Department of Education Science and Training.
• Health research is funded though the National 
Health and Medical Research Council (NHMRC), 
within the Department of Health and Ageing (DoHA). 
Health is predominantly a State responsibility. ARC 
and NHMRC have a coordinating committee to 
address overlap issues.
• Broad-based business linkages and innovation 
programs are funded by the Department of Industry, 
Tourism and Resources.
• Specific-industry programs are funded by various 
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Departments such as Agriculture Fisheries and Forest, 
and Environment and Natural Resources.

Coordination Mechanisms

National strategy policy direction

Australia has established a peak coordinating body, 
the Prime Minister’s Science, Engineering and 
Innovation Council (PMSEIC). 

There are three types of members at the Council 
–Ministerial members, ex-officio representatives of major 
science agencies and science and industry representative 
groups, and members chosen in a personal capacity to 
bring specific expertise to the Council. 

The Ministerial members (representing portfolios related 
to innovation activities) are: (i) the Prime minister 
(Chair); (ii) The Deputy Prime minister (Deputy Chair); 
(iii) The Minister for Education Science and Training; 
(iv) The Treasurer; (v) The Minister for Communications, 
Information Technology and the Arts; (v) The Minister 
for Environment and Water Resources; (vi) The Minister 
for Trade; (vii) The Minister for Agriculture, Fisheries and 
Forestry; (viii) The Minister for Health and Ageing; and 
(ix) The Ministry for Industry, Tourism and Resources. 

The ex-officio members (representing major funding 
agencies, research institutions, and businesses) are: (i) 
The Chief Scientist; (ii) The President of the Australian 
Academy of Science; (iii) The President of the Australian 
Academy of Technological Sciences and Engineering; 
(iv) The President of the Australian Vice-Chancellors 
Committee; (v) The President of the Federation of 
Australian Scientific and Technology Societies; (vi) The 
Chief Executive of CSIRO; (vii) The Chief Executive Officer 
of the Australian Research Council; (viii) The Chair of 
the National Health and Medical Research Council; (ix) 
The President of the Business Council of Australia; (x) 
The President of the Australian Chamber of Commerce; 
(xi) The President of Engineers Australia; (xii) The Chair 
of the Industry Research and Development Board; and 
(xii) The Chief Defence Scientist.

The Council’s terms of reference are:
• to advise on important issues in science, technology, 
engineering and relevant aspects of education 

and training, including as they relate to economic 
growth, employment creation, the development of 
new industries and sustainable development;
• to examine the contribution of science, technology 
and engineering to the innovative capacity and 
economic and social development of Australia;
• to enhance awareness in the community of the 
importance of science, technology and engineering 
for Australia’s economic and social development;
• to examine Australia’s science and engineering 
resources and the effectiveness of their organization 
and utilization; and
• to examine Australia’s science and engineering 
infrastructure and the effectiveness with which it 
achieves the application of science and technology in 
the economic and social development of Australia.

The Council is the Australian Government’s principal source 
of independent advice on issues in science, engineering 
and innovation and relevant aspects of education and 
training. The Council meets in full session, twice a year, to 
discuss major national issues in science, engineering and 
technology and their contribution to the economic and 
social development of Australia. To underpin its advisory 
role, the Council has resources to examine Australia’s 
science and engineering capabilities and the effectiveness 
of their organization and utilization. 

Policy development

The non-ministerial members constitute the Standing 
Committee of the Council, and oversee and 
contribute to studies and research aimed at improving 
understanding of the major science, engineering and 
innovation issues. The Standing Committee, the non-
ministerial members of PMSEIC, meet four times a 
year. Much of its work is undertaken through working 
groups comprising members and those co-opted from 
industry, universities, science agencies and government 
departments. The Standing Committee responds to 
issues referred by Government or by meetings of 
PMSEIC; and identifies and develops a range of issues 
to be considered by PMSEIC. 

Strategy implementation

The Coordination Committee on Science 
and Technology (CCST) comprises the heads of 
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Commonwealth Science Agencies, deputy secretaries 
or equivalents of departments with major interests in 
research, science, technology and innovation, and the 
Chief Scientist. The CCST is chaired by the federal 
Department of Education, Science and Training.

CCST provides a whole-of-government coordination 
mechanism and also complements the work of the 
Prime Minister’s Science, Engineering and Innovation 
Council (PMSEIC). It provides input, where appropriate, 
to the PMSEIC standing committee to advise on 
matters of concern which may require a national 
government response. CCST may establish working 
groups to undertake more detailed work as agreed by 
its members. 

The Coordination Committee’s terms of reference are:
• Where appropriate, to provide coordinated 
advice to the Government on cross-portfolio 
research, science, technology and innovation issues 
through the various Ministers whose portfolios are 
represented on CCST, or in cooperation with the 
PMSEIC Standing Committee.
• To improve coordination and complementarities 
of government research, science, technology and 
innovation policy and programs.
• To explore in depth major research, science, 
technology and innovation issues of concern to 
member departments and agencies.
• To exchange information on Australian and 
international research, science, technology and 
innovation issues and to help coordinate cross-
portfolio input to international forums and 
programs.

Regional coordination

The Commonwealth State and Territory Advisory 
Council on Innovation (CSTACI) was established by 
Commonwealth, State and Territory Industry Ministers in 
February 2000. With a targeted and strategic approach to 
innovation issues, the Council improves the effectiveness, 
integration and coordination of the national innovation 
system. The Council comprises senior representatives 
of each Commonwealth, State and Territory industry 
department, state Chief Scientists and members of State 
and Territory innovation councils. The Chief Scientist is 
also a member. Meetings are held twice a year.

Process Transparency

Broadly, innovation programs in Australia are of three 
forms:

• Competitive programs based on a tendering 
process with defined rules and contract forms and 
application formats,
• Strategic intervention based on consensus building, 
with defined principles and flexible contract and 
application formats, and
• Research organizations funded on the basis of 
strategic plans in priority areas.

The first is used when there is a competitive market 
(e.g. peer reviewed) for the activity. The second is used 
when market possibilities are limited and collaborative 
outcomes are necessary (e.g. network building in priority 
areas). The third is the basis of funding of research 
organizations such as CSIRO, which have an ongoing 
role over many decades.

Accountability Mechanisms

All funding arrangements are based around funding 
agreements or contracts. These set out the performance 
and financial arrangements required for the reporting to 
the funding agent(s), milestones, the key performance 
indicators, and (in the case of centers and strategic 
investments) the need for annual business plans and 
strategy review. The agreements also set out review 
timetables. Normally centers and strategic investment 
recipients are required to establish an advisory or a 
management board with some independence from the 
operations, to overview the operation of the centre or 
facility. The corporate structure of these entities ranges 
from Corporations Law companies to joint venture 
arrangements.

At the time of program definition (or soon thereafter 
and before fund distribution) the review process is 
developed and publicized. The review is undertaken at 
three levels:

• at the program level,
• at the sub-program level (if sub-programs exist), and
• at the project level.

Typically these reviews are undertaken approximately 
two years before the end of the program. This review 
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is normally conducted by an independent group for 
programs and for large projects, or by desk-officers for 
small projects. Review reports are analyzed by the lead 
Department, and Minister, and may (for large programs) 
be reviewed by central agencies. 

Processes for Systems Evolution

The review of the innovation system is built into the 
ongoing coordination structure. 

The key elements of the system for the evolution of the 
process are:

• The Chief Scientist:
− The Chief Scientist provides advice on science, 
technology and innovation issues to the Prime 
Minister and Ministers. The role provides a link 
between government and science, engineering, 
innovation and industry groups, facilitating active 
communication and input into strategic thinking. 
He promotes Australian science internationally 
and focuses national thinking on science through 
his activities across the States and Territories 
reflecting the spread of science and innovation 
responsibilities across government at all levels.
− The Chief Scientist is Executive Officer of PMSEIC, 
advising on Council membership and agenda items, 
and ensuring the quality of the Council’s work. 
The Chief Scientist chairs the Council’s Standing 
Committee (the non-Ministerial members of the 
Council) which discusses strategies and directions 
for the Council, and current issues in science, 
engineering and innovation.
− The Chief Scientist has an ex-officio role as a 
member of a range of other key Government 
committees:

 
• The Standing Committee of PMSEIC:

− The Standing Committee, undertakes studies 
through working groups comprising members and 
those co-opted from industry, universities, science 
agencies and government departments. The 
Standing Committee responds to issues referred 
by Government or by meetings of PMSEIC; and 
identifies and develops a range of issues to be 
considered by PMSEIC. 

• The program/project reporting and review 
process:

− program/project review process provides 
intelligence to the system on opportunities to 
enhance the innovation system
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Chile and Finland - Similarities and Differences

Chile and Finland have many similarities. Both are small 
countries in population (Chile 17 million and Finland 
5.5 million) with relatively large size (Chile 760 000 km2 
and 4600 km long, Finland 330 000 km2 and 1400 km 
long), rather small and uneven population density (Chile 
20 and Finland 17 per km2), relatively large capitals 
(Santiago 6 million, Helsinki region one million) and 
hence important regional challenges.

Chile and Finland are both rather peripheral countries 
in terms of distances from the major population and 
economic centers. These peripheral disadvantages are 
disappearing with more efficient flows of information, 
technology, capital and goods in the globalizing world 
and can be turned into advantages with less congested 
and cleaner environment, pristine nature and better 
quality of life.

Chile and Finland are constitutional republics with rather 
strong presidency and typically coalition governments, 
as well as important regional and local governments. 
Finland was for centuries part of greater Sweden, 
then for more than a hundred years associated as an 
autonomous grand duchy with the tsarist Russia and 
gained its independence in 1917. Since 1995 Finland 
has been a full member of the European Union. Chile’s 
independence dates back almost 200 years while the 
economic and political integration in Latin America has 
been limited compared to Europe.

The economic and industrial development in both 
countries has started and prospered with natural resource 
based industries - in Chile mining, agriculture, forestry, 
and fisheries, and in Finland forest and related metal 
industries. Finland has successfully diversified its industrial 
base towards high value added knowledge economy 
while this challenge largely lies still ahead for Chile. This 
development in Finland has been aided by successful 
science, technology and innovation policies and hence 
it is interesting to study when searching strategies for 
Chile’s National Innovation System and its Governance.

Transition from Natural Resources to 
Knowledge Economy in Finland

Knowledge has become the major driving force of 
economic and social development all around the world. 
Coupled with globalization and accelerated by rapid 
distribution and transfer of knowledge by information 
and telecommunication technologies, this development 
impacts all countries and regions, public institutions and 
corporate world, and lives and prospects of individuals.

The economic transition from natural resource based 
industries towards a higher value added knowledge driven 
economy has been recently studied intensively (World 
Bank 2006). Along the lines of Michael Porter, a typical 
path to a knowledge-based economy comprises three 
stages of industrial development: the resource-driven, 
investment-driven, and knowledge -or innovation-driven 
stages as illustrated below for Finland. 

Annex 2:   
Finland’s Innovation System 
and its Governance
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This transition in Finland has been quite rapid. The 
forest industries and the related machinery industries 
dominated the exports of Finland until recently. Today 
these industries have grown to some of the largest in 
their field in the world, but their dominance in Finland’s 
exports has been replaced by a more diversified industrial 
and export structure as shown below. Such a diversified 
structure is less vulnerable than one dominated by a 
single commodity industry. 

The Evolution of the Science, Technology and 
Innovation System in Finland

The evolution of the economic and industrial structures 
in Finland has been accompanied by a corresponding 
evolution of STI systems. Three eras of different emphasis 
can be mentioned, namely R&D policy in the late 1960s 
and the 1970s, technology policy in the 1980s and 
innovation policy since the 1990s (Lemola, 2003) and 
(Castells and Himanen,  2002). However, the roots of 
Finland’s success in the knowledge economy go much 
deeper in history, especially in the general and university 
education systems. The first university was founded in 
1640, and the compulsory universal education dates 
back more than a hundred years.

More recent analysis related to the stages of 
competitiveness has identified four stages that have 
followed and often preceded the economic and industrial 

development. In the production stage, the availability 
and price of raw materials has been important. In 
the investment stage, incentives and investment aids 
as well as improving production technologies are 
important. In the knowledge stage, pooling of the best 
knowledge is required to maintain the competitiveness 
of existing industries and creation of new areas, such as 
telecommunications and biotechnologies. The innovation 
stage depends on the capacity of creating completely 
new concepts and renewing the existing structures.

Finland’s Current Innovation System and its 
Governance

The current STI system in Finland is considered as one of 
the most efficient in the world. It is characterized by

• emphasis of STI policies as important parts of the 
national policies and strategies; 
• policy formulation at the level of Science, 
Technology and Innovation Council;
• separation of policy formulation and 
implementation;
• close cooperation and coordination of public sector 
organizations;
• public-private partnerships with private sector 
steering in industrial research;
• independent funding agencies covering the field  
without gaps or large overlaps;

Stages of Industrial and Economic Development

Source:  Dahlman et al. (2006)
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• large R&D investments reaching close to 4  percent 
of GDP;
• important private sector R&D investments, nearing 
70 percent of the total;
• appropriate balance between institutional and 
competitive funding;
• use of efficient project organizations and 
sophisticated funding instruments;
• strong private sector driven venture capital industry; and
• close integration with European R&D programs 
and networks internationally.

The current public sector institutional arrangements 
are clear and rather simple. The principal public STI 
organizations are shown in the graph below.
 
STI matters play an important role already at the level 
of the Parliament especially in the Committee for the 
Future established in 1993. It is not directly involved in 
the legislation but rather in foresight activities. Also, 
most parliamentarians have participated in the Economic 
Policy Management and National Strategy Programs 
organized by Sitra and helping consensus policies and 
increased STI support. 

The Science and Technology Policy Council

The Science and Technology Policy Council, chaired by the 
Prime Minister, advises the Government. It is responsible 

for directing and coordinating science and technology 
policy and preparing related plans and proposals. It 
assists the Government and its ministries by:

• following international developments in research 
and technology and their implications to Finnish 
research and technology and the economy; 
• addressing major matters relating to science and 
technology policy and preparing plans and proposals 
concerning them for the Government; 
• addressing the overall development of scientific 
research and researcher training; 
• addressing the development and utilization of 
technology and technology impact analysis; 
• addressing important matters relating to 
international science and technology cooperation; 
• addressing the development and allocation of 
public research and innovation funding; 
• addressing important legislative questions 
concerning research, technology and scientific 
education; and 
• taking initiatives and putting forward proposals in 
matters within its remit to the Government and its 
ministries.

The Council has only a small secretariat. It does not take 
away the ministerial powers of budget planning and 
execution but commands a high authority in providing 
basic guidelines for STI policies and resource allocation.

Industrial  Production at 2000 prices

Source:  Dahlman et al. (2006)

12

10

8

6

4

2

0
1951 1955 1959 1963 1967 1971 1975 1979 1983 1987 1991 1995 1999 2003

Bi
ll.

 EU
R

Electronics
Metals and engineering
Pulp and paper
Chemicals
Textiles and apparel

Stages of Competitiveness

Source: Tekes, Finnish Funding Agency for Technology and Innovation (2002)



86 Annex 2: Finland’s Innovation System and its Governance

The Academy of Finland 

The Academy of Finland is a funding organization for 
high-quality scientific research in all scientific disciplines, 
operating within the administrative sector of the Ministry 
of Education. The main focus is also the advancement 
of professional research careers, the establishment of 
cutting-edge research environments and international 
collaborations. The Academy especially encourages 
women to apply for its research posts and grants. 

Its funding (about 260 million euros annually) represents 
16 per cent of public R&D investments in Finland and 
offers a wide range of funding instruments, tailored to 
different purposes.

The highest decision making organ of the Academy 
of Finland is its Board, whose seven members are 
responsible for the Academy’s science policy line and 
the allocation of research appropriations to research 
councils. The research councils decide on research 
funding within their respective fields and act as experts 
in science policy issues. The Academy’s Board and the 
members of the research councils, representing diverse 
and high level scientific expertise, are appointed by the 
Council of the State for three-year terms.
  
Research programs are composed of a number of closely 
related projects in important and rapidly advancing areas 

and fields needing scientific evidence. They also promote 
inter-disciplinary research and internationalization and 
operate for a fixed period of time, typically for four years.

The national center of excellence policy aims at raising 
the goals and quality standards of Finnish research and 
at increasing its international competitiveness. A center 
typically operates within a university or research institute. 
In addition to contractual funding most units have also 
other sources of national and international funding. 

The Academy of Finland is the Finnish partner to several 
international research organizations including Nordic 
organizations, the European Science Foundation (ESF), 
the European Union (EU), the European Organization 
for Nuclear Physics (CERN), the United Nations (UN) and 
certain other organizations.

The Finnish Funding Agency for Technology and 
Innovation (Tekes)

Tekes is the main public funding and expert organization 
for technological research and development in Finland. 
It finances industrial R&D projects as well as projects 
in universities and research institutes that promote 
innovation. Funding may be a low-interest loan or a 
grant, depending on the stage of the innovation and 
the nature of the proposed project. A project may 
involve also international cooperation and researcher 

Public Sector Activities of R&D in Finland

Source: www.research .fi.
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mobility. Financing can also be awarded to foreign-
owned companies registered and foreign companies 
with R&D activities in Finland.

Half of the Tekes funding is channelled through the 
technology programs. The programs are established 
in strategically important R&D areas that Tekes has 
identified together with the business community and 
researchers. A typical program lasts five years. Tekes 
generally finances about half of the project costs. The 
other half comes from companies and research units. 
Every year companies participate in about 2,500 projects 
and research universities in about 1,500 projects.

A major part of Tekes’ 360 experts work at the headquarters 
in Helsinki. There are also 14 regional offices throughout 
Finland and six offices abroad: Beijing, Brussels, Tokyo, 
Shanghai, Silicon Valley and Washington D.C. Tekes Board 
is usually chaired by the Minister of Trade and Industry 
and comprises nine other members representing the 
organizations in technological research and innovation.

The Finnish Innovation Fund (SITRA)

SITRA is an independent public fund under the 
supervision of the Finnish Parliament. It was set up initially 
in conjunction with the Bank of Finland in 1967, in 
honor of the 50th anniversary of Finnish independence. 
Sitra’s operations are funded by endowment capital and 
returns from capital investments.
  
Its task has been to promote stable and balance economic 
development and international competitiveness. The 
operations are governed by a vision of a successful 
and skilled society with strong belief in the future. 
Through its programs, Sitra seeks a quick response to 
issues critical to the competitiveness and economic 
development of Finland. Its programs are carried out in 
close collaboration with the national and international 
actors in each of the focus areas.The programs are fixed 
term and of varying duration. They consist of a number 
of mutually supportive and complementary projects and 
actions with the same objective. 

SITRA was instrumental in establishing the venture 
capital industry in Finland in the 1980’s by training 
personnel and establishing a number of funds. They 
have since been privatized, and most capital today in 

these funds today come from pension funds and private 
organizations. The government is also channelling 
funds through the Finnish Industry Investment Ltd by 
allocating revenues from privatized industries.

SITRA has Supervisory Board consisting of nine Members 
of the Parliament and a seven member Board with high 
level representatives of key ministries and research and 
industry.  

Universities in Finland 

There are 23 universities in Finland, a large number for 
a small country. Although they are all publicly funded 
under the Ministry of Education, they have a high 
degree of autonomy in their governance. Consequently, 
rather different systems of governance are used. The 
division of executive powers between faculty, student, 
personnel and outside board members has changed 
over time. Currently, the balance is moving towards 
stronger executive powers of the university presidents 
and boards composed also of outside experts.

The numerous universities have played an important role 
in the regional development of Finland. Today there is 
a need for some consolidation, closer cooperation and 
new governance models. Universities need to compete 
for faculty, students and public and private research 
funding, both nationally and internationally. Typically 
one half of the research funding comes from outside 
the direct government budget. There are no tuition 
fees, but the matter is under discussion.

The most visible renewal project today is the 
establishment of the so called Innovation University by 
combining Helsinki University of Technology, Helsinki 
University of Economics, and the University of Art and 
Design. Its governance is planned on the basis of a 
foundation with major contributions from industry in 
addition to public funding. The objective is to create 
an internationally competitive university with strong 
centers of excellence and to attract the most qualified 
scientists to Finland.

The Technical Research Centre of Finland (VTT)

The VTT, established in 1942, is today the biggest contract 
research organisation in Northern Europe. VTT provides 
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high-end technology solutions and innovation services. 
From its wide knowledge base, VTT can combine different 
technologies, provide applied research services, and 
create new innovations and a substantial range of world 
class technologies. Through its international scientific 
and technology network, VTT can produce information, 
upgrade technology knowledge, and create business 
intelligence and value added to its stakeholders. It is a part 
of the Finnish innovation system under the domain of the 
Ministry of Trade and Industry with turnover of 270 million 
Euros and personnel of 2780. About one third of revenues 
comes from the government budget, one third from public 
competitive funding, and one third from several thousand 
domestic and international private corporations. VTT has 
an external Board and has been reorganized a number of 
times to follow and lead technological development.   

Integrated STI System with Distributed Governance

Science, technology and innovation need to form an 
integrated system without gaps and undue overlaps 

in the execution and funding.  As shown below, the 
various players have different roles in relation to the 
innovation axis, starting with basic research and going 
toward business development, and in relation to the 
funding axis, between public and private funding.  In 
the case of Finland such a system has evolved during the 
last 50 years, not so much through a carefully planned 
process but more by responding to the challenges and 
opportunities of a changing world. The roles of different 
stakeholders discussed above form together a well 
integrated system as shown below.
 
The governance of this system relies on policy 
formulation and resource allocation at the Science 
and Technology Policy Council level, but without rigid 
guidance. Organizations are allowed and encouraged 
to develop their own activities using their independent 
governing systems. However, they must be transparent, 
follow common ground rules, and collaborate rather 
than compete. As a result there has been sufficient 
clarity of strategy, jurisdiction and mandates, and 

Innovation Environment in Finland: Resources and Funding

Source: Tekes, Finnish Funding Agency for Technology and Innovation, Finland (2006).
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coordination at various levels. The system is continuously 
evolving and has a fairly rapid turnover of personnel in 
key positions facilitating its evolution. Evaluations by 
independent experts, most often from abroad, has also 
brought accountability in addition to the normal fiscal 
auditing guidelines.
 
There has been a clear trend towards operational 
flexibility, independence, delegation of responsibilities, 
empowerment, and accountability, and away from 
a command and control approach. The role of the 

government is seen as an enabler and facilitator in line 
with the concept of the knowledge driven economy as 
depicted below.
 
Investments in STI activities have been seen as beneficial 
to the whole society. Developments in the knowledge 
driven economy tend to have strong positive feedbacks 
resulting in virtuous or vicious circles. Success breeds 
success and investments in STI are good investments for 
the society. This is a rather universally accepted principle 
in Finland.

New Economic Growth Model – Sources of Economic Growth

Source: Tekes, Finnish Funding Agency for Technology and Innovation, Finland (2006).
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Description of Main Programs by Type 
of Innovative Activity

Capacity Building
National Graduate Fellowships (CONICYT).  This program 
was created in 1988 to contribute to the development 
of human capital at the Master and Ph.D. levels. The 
beneficiaries are national and international students.

International Graduate Fellowships. (CONACYT). This 
program grants fellowships to doctoral students of 
disciplines with potential technological development 
applications. It holds cooperation agreements with 
France, USA, Germany, and UK.

International Graduate Fellowships. President of the 
Republic. (Ministry of Planning). This program was created 
in 1981 to finance Chilean students who are pursuing 
graduate studies abroad and that worked under fixed 
term or open-ended contracts in the public sector, as 
academics in Chilean Universities, or recent graduates.

Basic R&D
FONDECYT (CONICYT):  This program was created in 
1982 to finance basic research mainly by individual 
academic and researchers. It finances excellence in 
research across nearly all fields. There are national and 
international evaluations of this program: IADB (1997), 
Dipres (1998) and IDRC(1999).

Iniciativa Científica del Milenio (Ministry of Planning). 
This program was created in 1998 to support Centers of 
Excellence (Institutos y Núcleos).  The centers are supposed 
to realize frontier research, train young scientists, and 
develop networks of research collaboration. A program 
committee, composed entirely by foreign scientists, is 

in charge of selecting the projects, and funds are given 
directly to the scientists. 
 
FONDAP (CONICYT): The program was created in the 
early part of the decade to provide funding for centers 
of excellence in areas where there is a significant critical 
mass of scientists that can contribute to solve problems 
related to national development. 

Basal Fund (CONICYT): The program was created in 2007 
to support group research and centers of excellence by 
providing basal funding. 

Applied R&D, and Technical Institutes
INIA (Ministry of Agriculture): The Agriculture and 
Livestock Institute was created in 1964 to conduct 
applied research for the agricultural and livestock sectors; 
provide technical services to the sector; contribute to 
training and diffusion of new technologies. 

INFOR (Ministry of Agriculture): The Forestry Institute 
was created in 1965 and seeks to generate technology 
and information that contributes to the sustainable 
exploitation of the forestry resources from economic, 
social and environmental perspectives.

CIREN (Ministry of Agriculture): The Natural Resources 
Center was created in 1985 to provide information on 
climate, hydrological resources, geology and soil usage 
and its potential use for fruits, forestry, and mining.

INN (Ministry of Economy): The National Standardization 
Institute was created in 1973 to promote the use of 
standards, certification and metrology.
IFOP (Ministry of Economy): The Fisheries Promotion 
Institute was created in 1965 to provide the technical 
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and scientific knowledge to regulate the fisheries and 
aquaculture and the conservation of the hidrobiological 
resources and ecosystems.

CCHEN (Ministry of Mining): The Chilean Nuclear Energy 
Commission was created in 1964 to attend all issues 
related to the production, acquisition, transfer, and 
transportation of nuclear energy for peaceful purposes. 

SHOA (Ministry of Defense): The Hydrographic and 
Oceanographic Service of the Chilean Navy was created 
in 1990 to provide technical information and assistance 
to ensure the safety of shipping lines, inland channels, 
lakes and territorial waters of Chile.

IGM: The Military Geographical Institute has been 
operating since 1881 but became an official institution 
in 1992. The Institute is in charge of diffusing matters 
related to the national and world geography, as well as 
being the provider of technical assistance in these matters.

INACH (Ministry of Foreign Affairs):  The Chilean 
Antarctic Institute was created in 1963 to increase the 
quality of the scientific, technological and innovative 
activities of Chile in the Antarctic, fostering national and 
international cooperation.

Applied R&D and Business R&D
InnovaChile:  It is operated by CORFO and was created 
in 2005 following the merger of the National Technology 
Development and Production Fund (FONTEC) and 
the Development and Innovation Fund. The merger’s 
objective was to integrate CORFO’s efforts to promote 
innovation in order to enhance coordination and 
achieve efficiency gains. InnovaChile’s mission is to 
increase Chilean competitiveness by promoting and 
facilitating innovation, stimulating entrepreneurship, 
and strengthening the national innovation system. 
 
InnovaChile’s interventions can be classified into four 
broad areas:

• Precompetitive Innovation and Public Interest: It 
supports medium- and long-term initiatives that 
strengthen the competitive capacity of the productive 
sectors and also initiatives that develop solutions 
to complex research problems with productive 
applications. 
• Entrepreneurial Innovation: It funds individual or 
associative efforts that strengthen the competitiveness 
of firms through the development of new processes, 
products or services.

• Entrepreneurship: It supports the creation of new 
firms and entrepreneurial innovation. 
• Technology Transfer: It supports initiatives to diffuse 
and facilitate the adoption of new technologies by SMEs. 

Innova Bio-Bio:  This program is a regional fund jointly 
developed by the regional government of the Bio-Bio 
region, CORFO and the Ministry of Economy. It seeks 
to promote innovation and technology transfer to 
contribute to regional competitiveness and sustainable 
job creation.

FONDEF (CONICYT): The Scientific and Technological 
Development Promotion Fund was created in 1991 
to apply the scientific and technological capacity 
of universities and research centers for commercial 
innovation.

Public-private consortia under the Science for the 
Knowledge Economy Program (CONICYT). It supports 
collaborative research between the private sector and 
research institutions, led by the former.

FIA (Ministry of Agriculture): The Agrarian Innovation 
Foundation was created in 1981. It seeks to promote 
a competitive agricultural and forestry sector, based 
on an innovation culture that pursues integration 
to international markets and employs a sustainable 
development approach.  

FIP (Ministry of Economy): The Fisheries Research 
Fund was created in 1991 to finance studies related 
to the design and implementation of sound fisheries 
management policies.

Regional Program for Research in Science and Technology 
(CONICYT): This program was created in 2000 to create 
a critical mass of scientific and technological capacity in 
the regions. It has supported the creation of regional 
centers in collaboration with the regional governments, 
universities and firms. Currently there are thirteen centers 
throughout the country.

Main Programs Classified by Innovation 
Activity and Market Failures to Be Addressed

The Table below classifies programs according to the 
main market failures—asymmetries of information, 
presence of intangible assets, coordination failures, 
network externalities, and appropriability—that they are 
trying to address.  It highlights some duplication. 
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Activity Market Failure (MF) Program 

Capacity Building Asymmetries of information, intangible assets, 
limited collateral and credit access

- Post-graduate National and International Fellowship - 
Programs (CONICYT)
- Post-graduate International Fellowships (MIDEPLAN) 
- CORFO sponsored credit.

Coordination failure and network externalities - PBCT (Infra)

Basic R&D Appropriability 
Asymmetries of information, intangible assets, 
and finance constraints

- Fondecyt.
- Fondap.
- ICM
- Centers of Excellence (Anillos by CONICYT)
- Basal Funding

Coordination failure and network externalities - Iniciativa Científica del Milenio
- Fondap.
- Centers of Excellence (Anillos by CONICYT)
- Basal Funding

Applied R&D Appropriability - Regional Centers (CONICYT and regional 
governments).
- FIA.
- FIP.

Asymmetries of information, intangible assets, 
and finance constraints

- Regional Centers (CONICYT)
- FIA.
- FIP.

Coordination failure and network externalities - INIA    - INFOR – CIREN 
- INN     - IFOP    -  CCHEN 
- SHOA - IGM      - SAF
- IACH  - INH
- Basal fund
- FIA  -FIP –Regional Centers

Business R&D Appropriability - FONDEP.
- INNOVA
- Patent Office.
- Regional Centers
- InnovaChile consortia
- Public-private consortia (CONICYT)
- FIA consortia

Asymmetries of Information, intangible assets, 
limited collateral and credit constraints

- FONDEF
- INNOVACHILE
- Fundación Chile

Coordination Failure and Network Externalities - Innova Chile
- InnovaChile consortia
- Public-private consortia (CONICYT)
- FIA consortia

Source:  CORFO, CONICYT, MIDEPLAN and Technology Institutes. 

TAblE A.3.1: 
Main Programs Classified by Innovation Activities and Market Failures to be Addressed
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Projects Resources. First Year of Implementation (thousand $)

Subject Proposals 
submitted

Approved 
projects

Approved projects 
over submitted 
proposals

Approved projects 
by area over total 
approved projects

Funding 
requested

Funding 
approved

Approved funding 
over requested 
funding

Approved funding 
by area over total 
approved funding 

Mathematics  68  33  48.5  8.4  825,875  310,715  37.6  3.6

Physics and 
astronomy

 57  29  50.9  7.4  1,335,378  446,302  33.4  5.2

Chemistry  82  30  36.6  7.6  2,840,609  675,847  23.8  7.9

Biology  155  52  33.5  13.2  6,815,008  2,021,039  29.7  23.6

Geology  25  10  40.0  2.5  975,695  353,036  36.2  4.1

Engineering  142  57  40.1  14.5  4,159,971  1,121,275  27.0  13.1

Medicine  119  40  33.6  10.2  4,828,169  1,498,850  31.0  17.5

Agronomy  48  16  33.3  4.1  2,042,076  428,457  21.0  5.0

Health and animal 
science

 22  11  50.0  2.8  954,157  277,550  29.1  3.2

Architecture, urban, 
demography, 
geography and arts

 32  10  31.3  2.5  768,417  207,268  27.0  2.4

Judiciary, 
international 
studies, and 
political science

 36  14  38.9  3.6  446,687  139,376  31.2  1.6

Economics 
and business 
administration 

 25  12  48.0  3.1  295,992  112,529  38.0  1.3

Education  50  13  26.0  3.3  1,046,973  180,664  17.3  2.1

Anthropology and 
archeology

 20  7  35.0  1.8  514,040  190,406  37.0  2.2

Sociology, 
communications, 
and STI policies

 40  11  27.5  2.8  620,579  129,807  20.9  1.5

Linguistics  29  11  37.9  2.8  350,510  120,851  34.5  1.4

History  28  12  42.9  3.1  319,753  117,636  36.8  1.4

Philosophy  27  15  55.6  3.8  218,184  96,922  44.4  1.1

Psychology  30  10  33.3  2.5  552,636  118,079  21.4  1.4

Totals  1,035  393  38.0  100  29,910,709  8,546,609  28.6  100

Science Council  791  305  38.6  77.6  21,568,113  6,496,569  30.1  76.0

Technology 
Council

 244  88  36.1  22.4  8,342,596  2,050,040  24.6  24.0

Source: CONICYT

TAblE A.3.2:
FoNDECYT’s National Competition Number of Projects and 
Resources Implemented in the First Year by Area (2007)
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Instrument Total amount budgeted Percent of total

Business innovation 5,097,599,619 14.4%

Technology infrastructure 4,660,665 0.0%

Consortia pre-investment 161,065,650 0.5%

Consortia development 1,850,000,000 5.2%

Business consortia 2,567,264,716 7.2%

Total: Business innovation 9,680,590,650 27.3%

Pre-competitive innovation 2,253,177,000 6.3%

Public interest innovation 3,665,874,000 10.3%

Capacity building 2,587,259,200 7.3%

Special areas 1,115,570,650 3.1%

Prospective studies 1,000,000,000 2.8%

Commercial platform models 587,320,800 1.7%

Recurring execution 419,500,000 1.2%

Continuing projects 104,548,000 0.3%

Total:  Public interest 11,733,249,650 33.1%

Support for sponsors  28  12

(Support for seed capital) 479,980,000 1.4%

Strategic support for incubators 199,836,405 0.6%

Support for Technology-based enterprises 597,711,829 1.7%

Seed capital line 1 578,271,123 1.6%

Seed capital line 2 2,337,612,971 6.6%

Creating incubators 896,538,872 2.5%

Pre-investment studies 1,599,600 0.0%

Strengthening incubators 593,000,000 1.7%

Angel investor networks 120,000,000 0.3%

Spin offs  0.0%

Total:  Development of new enterprises 5,804,550,800 16.4%

Technology missions 2,633,993,918 7.4%

Specialized consulting 339,106,300 1.0%

Ctt 0 0.0%

Technology dissemination 785,692,750 2.2%

Internships 229,070,650 0.6%

Patenting 200,000,000 0.6%

Support for technology transfer 3,489,630,282 9.8%

Sectoral diagnostic 600,175,000 1.7%

Total: Dissemination and technology transfer 8,277,668,900 23.3%

TOTAL InnovaChile 35,496,060,000 100.0%

Source: InnovaChile

TAblE A.3.5:
InnovaChile budget– CoRFo (2007) 
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Annex 4:   
Chile. Selected Regional Economic 
and Capacity Indicators

Figure A.4.1  Average Growth Rate 1990 – 2006
National Average

Source:  INE
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Figure A.4.2  Average Growth Rate by Region 
1990 – 2006

Source:  INE
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Figure A.4.3. Schooling Years of the Labor Force with 
Respect to the National Maximum

Source: Informe de Competitividad Regional 2006. Universidad del Desarrollo
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Agriculture Fishery Mining Industry

1991-92 2002-03 1991-92 2002-03 1991-92 2002-03 1991-92 2002-03

North 6.8 7.3 19.1 11.7 66.7 82.1 6.9 6.0

Tarapacá 0.8 0.7 10.4 4.3 2 9.7 3.8 2.9

Antofagasta 0.1 0.1 3.6 2 52.1 57.2 1.7 1.8

Atacama 1.6 1.8 2.7 2.7 8.4 8.6 0.4 0.3

Coquimbo 4.4 4.7 2.3 2.8 4.2 6.7 1.0 1.1

Center 69.2 72.5 45.5 15.8 27.1 16.2 87.5 86.7

Valparaíso 8.7 11.2 11.8 1.1 6.9 4 11.7 11.5

Metropolitana 16.2 14.6 0.1 0 9.2 6.4 52.3 49.4

O´Higgins 15.4 19.9 0.3 0.1 9.3 5.6 3.5 4.2

Maule 10.9 13.5 1.8 0.5 0.1 0 2.7 4.5

Bío Bío 18 13.3 31.5 14.1 1.6 0.2 17.3 17.1

South 24.0 20.2 35.4 72.5 6.2 1.7 5.7 7.2

Araucanía 9.6 8.5 0.3 0.1 0 0 1.4 1.5

Los Lagos 12.7 10.8 19.4 54.8 0.2 0.1 3.1 4.1

Aysén 0.8 0.5 2.5 9.9 0 0.1 0.1 0.1

Magallanes 0.8 0.5 13.3 7.8 6 1.5 1.0 1.5

Total 100 100 100 100 100 100 100 100

Source: INE

TAblE A.4.1: 
Sectoral Composition of Regional GDP
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Average 1990-1992 Average 2003-2006

Región (millions US$) Percent (millions US$) Percent

II Antofagasta 2,662.6 29.0 11,067.9 30.4

Metropolitana 1,251.2 13.6 4,306.2 11.8

V Valparaíso 931.8 10.2 3,683.7 10.1

VIII Bío Bío 1,227.8 13.4 3,682.1 10.1

VI O´Higgins 872.5 9.5 3,108.7 8.5

I Tarapacá 278.3 3.0 2,443.8 6.7

X Los Lagos 347.2 3.8 1,946.8 5.4

III  Atacama 517.7 5.6 1,907.3 5.2

IV Coquimbo 208.1 2.3 1,674.2 4.6

VII Maule 193.5 2.1 910.9 2.5

XII Magallanes 156.7 1.7 823.2 2.3

XI Aysén 69.4 0.8 299.1 0.8

IX Araucanía 43.1 0.5 282.7 0.8

Other 409.4 4.5 229.6 0.6

Total 9,169.2 100 36,366.2 100

Source: INE and Servicio Nacional de Aduanas

TAblE A.4.2: 
Regional Exports

2002 2003 2004

Metropolitan  universities 1579 1729 1816

Regional universities 1392 1500 1654

Ratio of regional to total 46,8 46,4 47,7

Source: Yearly Report of the Consejo de Rectores de las Universidades Chilenas (CRUCH)

2002 2003 2004 2005

Metropolitan 11,983 14,164 12,883 12,891

Regions 5,438 5,743 6,399 6,795

Ratio of regional to total 31.2 28.9 33.2 34.5

Source: CONICYT

TAblE A.4.3: 
Professor with Ph.D. degree in Universities of the CRUCH

Table A.4.4:
Regional Allocation of FoNDECYT (million pesos)
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Figure A.4.7.  Business Innovation Index by Region 
(2003)

Source:  Informe Indice de Competitividad Regional 2003
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Figure A.4.8.  Research Capacity Index by Region 
(2003)

Source:  Informe Indice de Competitividad Regional 2003
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Figure A.4.5. National Fund for Regional Development
Investments by Region (2007)

Source: National Fund for Regional Development. 2007
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Figure A.4.6. National Fund for Regional Development
Investments by Sector (2007)

Source: National Fund for Regional Development. 2007
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General Considerations

National innovation systems need to integrate and 
adapt to developments at global and supranational 
levels, such as economic and political integration, 
free trade and competition regimes, emergence of 
new technologies and knowledge economies, and 
multinational and global R&D programs. The common 
denominator of these developments is globalization 
that is characterized on one hand by the mobility of 
capital, products and services, ideas and knowledge and 
even labor and R&D activities, and on the other hand 
by interdependence of nations and regions. For small 
countries these developments are often considered as 
external given factors which national policies cannot 
significantly change. 

The integration of regions into the national innovation 
systems calls for active policies and forms an active part 
of innovation strategies. This is particularly important 
with the growing importance of R&D in all fields and 
all industries whose competitiveness is affected by 
access to best knowledge and modern technologies. 
Very important is also the attractiveness of the region 
to investments and to qualified manpower, factors that 
can be affected by regional policies. 

Countries such as Chile with a relatively small but 
concentrated population and quite long distances 
between regions face many challenges but also 
opportunities in regional development. Currently the 

Chilean economy is largely based on natural resources, 
such as minerals, forestry, fishing and agriculture 
including viticulture, and also tourism. These 
industries naturally are located around the country 
as defined by the resource and other conditions. 
These current activities form also the natural base for 
higher valued activities and increased R&D efforts in 
the related areas.

Contrary to natural resource based industries the new 
knowledge economy activities are typically detached 
from natural resources and tend to gravitate to urban 
centers with largest concentration of knowledge creation 
and R&D capacities. This tendency, unless otherwise 
guided by regional innovation policies, would further 
concentrate the economic activities in the capital area. 
Thus innovation policies must play an important part in 
the regional development.

Modern information and telecommunication 
technologies can eliminate some of the disadvantages 
of great distances and facilitate the location of economic 
activities in regional and even peripheral locations. 
Reliable and low cost telecommunication networks 
are amongst the most cost-effective instruments of 
regional development. However, experience shows that 
even with equal access to information provided by the 
Internet, knowledge intensive activities favor physical 
proximity and tend to gravitate to most active centers. 
This calls for active regional policies to compensate 
these effects.

Annex 5:   
Integration of the Regions into the National 
Innovation System: The Case of Finland
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Specialization and Clustering

One consequence of open global competition is the 
need to concentrate R&D activities in a limited number 
of areas to reach sufficiently high levels.  A thin layer of 
knowledge on all fields is no recipe for success in any 
field. The choice of specialization is often best done 
by reinforcing the existing industrial and knowledge 
base. Natural resource based industries can aim at 
higher value added and injection of new technologies 
to boost productivity and development of completely 
new products. This is effectively served by industry-
wide technology programs combining elements of 
basic and applied research and industrial development 
and combining generic technologies and individual 
development programs.

Development projects prosper best inside clusters with 
beneficial interaction between partners. In regional 
development, it is often difficult to have clusters and 
knowledge base of critical size. Networking with partners 
also outside the region, including international partners, 
can bring such critical size benefits. The combination of 
specialization and cluster formation can bring the best 
results.

Universities, Centers of Excellence and 
Regional Centers of Expertise

Building regional competitiveness typically begins 
with educational programs. The recruitment of all 

talent is one of the pillars of the knowledge economy. 
Education, however, has long lead times and allows 
no quick fixes. All levels of education from primary to 
tertiary and university education are needed regionally. 
Otherwise, much of the talent is relocated during the 
education phase.

In addition, centers of excellence in R&D are needed at 
the regional levels. The requirement to concentrate R&D 
efforts in limited areas poses a difficult choice, especially 
regions with smaller universities. National and regional 
R&D funding agencies need to facilitate this process.

Integrated concepts called Centers of Expertise have 
been successful in bringing together R&D, and industrial 
and wider innovation efforts. Such centers are important 
not only for regional development, but they can become 
an essential part of national innovation systems, often 
achieving the highest level of standards in the whole 
country.

Experiences of Regional Innovation 
Strategies in Finland 

In the case of Finland, regional innovation strategies 
have developed in stages. Chile and Finland are similar 
in many respects. Both are small countries, far away 
from the largest economic centers. The population of 
Finland is one third of that of Chile, while the total GDP 
is roughly equal. Both have had strong dependence of 
natural resources, although Finland has successfully 

Science Parks in 1980 - 2000 and CoE concept

Source: Center of Expertise Program: The Finnish Experience, 
Presentation by Ministry of the Interior, Finland (2007) 

Reseach & Development Invest in 2003

Source: Center of Expertise Program: The Finnish Experience, 
Presentation by Ministry of the Interior, Finland (2007) 
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diversified its economic basis and its high technology 
exports already exceed the natural resource based 
industries. 

While the R&D efforts in Finland still concentrate around 
the largest universities and urban areas, the distribution 
has become more even as shown below.
 
The first building blocks for the knowledge economy 
occurred in Finland in the 1950-60’s with the significant 
expansion of the university system by establishing new 
universities in all parts of the country. This development 
was clearly driven by regional policy objectives, which 
were largely fulfilled. Regional universities have been 
able to attract talented students and have created high 
quality manpower for economic growth. Due to the 
large number of universities (exceeding twenty), some 
of them remain sub-critical in size and competence 
and efforts to concentrate and network them are now 
taking place. At the tertiary educational level, the 
university system has recently been complemented with 
Polytechnics. 

The second phase was the establishment of innovation 
and R&D funding agents in regional centers. While the 
funding agencies operate at the national level, their 
services have been brought close to the customers. 
In many cases, some innovation structures, such as 
incubators and science parks have been first started 
around regional universities (such as Technopolis) 
in Oulu, and have gained dominance in the whole 

country. Science parks and other innovation agencies 
have been instrumental in developing more integrated 
Centers of Expertise.

To better coordinate the regional innovation work, the 
Centers of Expertise are focusing on a limited number 
of topics. Each topic is coordinated by only one Center 
of Expertise, but others can join these as participating 
partners. International linkages, for instance to the 
large European Union programs, are also channeled 
through the coordinating centers. These concepts aim at 
combining specialization and open access, competition 
and collaboration, and critical size investments in 
the most promising areas. The concept of Centers of 
Expertise brings together the regional operators and 
stakeholders in a more integrated way than traditional 
research collaborations.

In the most recent development of the Regional Centers 
of Expertise, the topics of development have been 
chosen at the national level. The coordinating centers 
have been selected through a national competition. 
Then, participating partners have formed networks 
on a voluntary basis. The newest regional innovation 
structure is shown below.
 
The total project funding for this program amounts to 
some 500 million euro, of which direct government 
financing accounts for one tenth. Thus, the concept 
has generated significant leverage as illustrated by the 
number of partners shown below.

Partners at Regional Level 

Source: Center of Expertise Program: The Finnish Experience, 
Presentation by Ministry of the Interior, Finland (2007) 

Direct Project Impact 1999-2005 and Objectives Made 
by CoEs for 1999-2006

Source: Center of Expertise Program: The Finnish Experience, 
Presentation by Ministry of the Interior, Finland (2007) 



Acs, Zottan. 2002. Innovation and the Growth of Cities. 
Cheltenham, UK: Edward Elgar

Acs, Zoltan J., Luc Anselin, and Attila Varga. 2002. 
“Patents and Innovation Counts as Measures of Regional 
Production of New Knowledge.” Research Policy 31: 
1069-1085. 

Alfred D. Chandler, Jr.. 1977.  The Visible Hand: The 
Managerial Revolution in American Business. Cambridge, 
MA: Harvard Belknap.

Aroca,  Patricio, Geoffrey J.D. Hewings, and Jimmy 
Paredes Godoy. 2001. “Migración Interregional y el 
Mercado Laboral en Chile: 1977-1987-1992.” Cuadernos 
de Economía 115: 321-345.  Santiago de Chile. 

Asheim, Bjorn, and Meric S. Gertler. 2005. “The 
Geography of Innovation: Regional Innovation Systems.” 
Chapter 11 in The Oxford Handbook of Innovation, 
edited by J. Fagerberg, D.C. Mowery, and R.R. Nelson, 
pp. 291-317. New York: Oxford University Press. 

Banco Central de Chile. 2007. Boletín Mensual, Julio 
2007. Santiago, Chile. 

Benavente, Jose Miguel. 2005. “Evaluación de Impacto 
del Fondo de Desarrollo e Innovación.” Mimeo. Santiago 
de Chile. 

Benavente, José Miguel, Gustavo Crespi and Alessandro 
Maffioli. 2007. “The Impact of National Research Funds: 
an Evaluation of the Chilean FONDECYT.” Draft 

Benavente, José-Miguel, Luiz De Mello and Nanno 
Mulder. 2005. “Fostering Innovation in Chile.”  Working 
Paper No. 454 , OECD.

Bergh, Andreas and  Gissur Erlingsson. 2006. “Resilience 
through Restructuring: Swedish Policy-making Style and 
the Consensus on Liberalizations 1980-2000”. Mimeo. 
Stockholm.

Bergoening, Raphael, and Andrea Repetto. 2006. “Micro 
Efficiency and Aggregate Growth in Chile”. Mimeo, 
University of Chile.

Bergoening, Raphael, Andres Hernando, and Andrea 
Repetto. 2006. Market Reforms and Efficiency Gains in 
Chile” mimeo, University of Chile, CEA.

Bovens, Mark A. P. 1999. The Quest for Responsibility. 
Cambridge University Press

Brin, David, 1998. The Transparent Society: Will 
Technology Force Us to Choose Between Privacy and 
Freedom?  Reading, MA: Addison-Wesley

Caballero, Ricardo J., Kevin N. Cowan, Eduardo M.R.A. 
Engel and Alejandro Micco. 2004. “Effective Labor 
Regulation and Microeconomic Flexibility.” Mimeo, 
Massachusetts Institute of  Technology.

Caballero,Ricardo J., Eduardo M.R.A. Engel and 
Alejandro Micco. 2004. “Microeconomic Flexiblity in 
Latin America” NBER Working Paper 10398.

Castells, M. and P. Himanen. 2002. Information Society 
and the Welfare State-The Finnish Model, Oxford 
University.

Cooke, Philip. 2002. “Regional Innovation Systems: 
General Findings and Some New Evidence from 
Biotechnology Clusters”. Journal of Technology Transfer 
27: 133-145.

102 References

 

References 



CONICYT. 2000. “Programa FONDECYT. Impacto y 
Desarrollo 1981-2000.”

CONICYT. 2007. “Elementos para la Definición de la 
Estrategia de Innovación.” Informe para el Consejo 
Nacional de Innovación para la Competitividad.

CONICYT. 2007. Lista de Disciplinas FONDECYT.

Dahlman, Carl, Jorma Routti, and Pekka Yla-Anttila. 
(eds.) 2006. Finland as a Knowledge Economy: 
Elements of Success and Lessons Learned.  World Bank: 
Washington DC.  

De Ferranti, David, Guillermo Perry, William Foster, Daniel 
Lederman, and Alberto Valdés. 2005. Beyond the City: 
The Rural Contribution to Development. Washington, 
DC: The World Bank. 

DIPRES. 2006. “Informe Final de Evaluación del Programa 
Iniciativa Científica Millenium”

Duncan, Roberto, and Rodrigo Fuentes. 2006. “Regional 
Convergence in Chile: New Tests, Old Results.” Cuadernos 
de Economía 43 (Mayo): 81-112.

Edquist, Charles. 2006. “Systems of Innovation: 
Perspectives and Challenges.” The Oxford Handbook 
of Innovation (Oxford Handbooks in Business and 
Management), Fagerberg , Mowery and Nelson, Editors. 
Oxford University Press.

Fuhr, Harald and Albrecht Stockmayer. 2002. “Reforms 
in the Public Sector: Good Governance” Society for 
Technical Cooperation (GTZ), Eschborn, Germany

GPI Consultores. 2005. “Evaluación de Impacto 
Fundación para la Innovación Agraria”

Griffith, Rachel, Steve, Redding and John Van Reenen. 
2004. “Mapping the Two Faces of R&D: Productivity 
Growth in a Panel of OECD industries”, Review of 
Economics and Statistics 86(4), November 2004

Howells, Jeremy. 1999. Regional Systems of Innovation? 
In: Daniele Archibugi, Jeremy Howels and Jonathan 
Michie (eds.) Innovation Policy in a Global Economy, pp. 
67-93. Cambrdige: Cambridge University Press. 

Howells, Jeremy. 2002. “Tacit Knowledge, Innovation, 
and Economic Geography”.  Urban Studies 39 (5-6): 
871-884.

Hsieh, Chang-Tai and Peter J. Klenow. 2007. Misallocation 

and Manufacturing TFP in China and India, Working 
paper, University of California, Berkeley.

Jones, Charles and John Williams. 1998. “Measuring the 
Social Return to R&D.” Quarterly Journal of Economics. 
113: 1119-1135.

Jones, Charles and John Williams, J. 2000. “Too Much of 
a Good Thing? The Economics of Investments in R&D.” 
Journal of Economic Growth, 5 (1): 65-85.

Kaufmann, Daniel, Aart Kraay and Pablo Zoido-Lobaton 
1999. Governance Matters. Washington DC: World 
Bank

Kaufmann, Daniel. 2005. Myths and Realities of 
Governance and Corruption. World Bank Governance 
Program, Washington DC.

Klenow, Peter J. and Andrew Rodriguez-Clare 
“Externalities and Growth” (2004) Handbook of 
Economic Growth. 

Krugman, Paul. 1995. Development, Geography, and 
Economic Theory. Cambridge: MIT Press.

Krugman, Paul. 1998. “What’s New about the New 
Economic Geography?”,  Oxford Review of Economic 
Policy 14: 7-17.

Laffont Jean-Jacques and Jean Tirole. 1988. “The 
Dynamics of Incentive Contracts”. Econometrica, 56 (5): 
1153-1175. 

Laffont Jean-Jacques and Jean Tirole. 1996. The Theory 
of Incentives. Oxford University Press. Oxford UK.

Landes, David. 1970. The Unbound Prometheus. London: 
Cambridge University Press. 

Lemola, Tarmo. 2003. “Transformation of the Finnish 
Science and Technology Policy”, Science Studies 1, 52-
67.

Linder Stephen H. and B. Guy Peters. 1984. “From 
Social Theory to Policy Design.” Journal of Public Policy  
4(2):237-59.

Lundvall, B.A. 1992. National Systems of Innovation: 
Towards a Theory of Innovation and Interactive Learning. 
Pinter, London.

Maloney, William. 2007. “Missed Opportunities: 
Innovation and Resource-Based Growth in Latin 

103References



104 References

America.” In Daniel Lederman and William Maloney, 
eds,. Natural Resources, Neither Curse nor Destiny. 
Stanford University Press. 

Maloney, William and Andres Rodriguez-Clare. 2007. 
“Innovation Shortfalls.” Review of Development 
Economics. 11(4) 665-684. 

MIDEPLAN. 2006. “Memoria Trianual Iniciativa Milenio 
2003-2004-2005”

Ministerio de Educación, Chile. 1981. “DFL Nº 33, Fondo 
Nacional de Desarrollo Científico y Tecnológico.”

Ministerio de Hacienda,  Chile. 2007. “Indicación 
Sustitutiva al Proyecto de Ley que Crea el Fondo de 
Innovación para la Competitividad.”

Ministry of the Interior, Finland Helsinki. 

Maskell, Peter and Anders Malmberg 1999. “Localized 
Learning and Industrial Competitiveness”. Cambridge 
Journal of Economics 23: 167-185. 

Morgan, Kevin. 1997. “The Learning Region: Institutions, 
Innovation, and Regional Renewal.” Regional Studies 31.

Narin, Francis, Kimberly Hamilton, and Dominic Olivastro. 
1997. “The Increasing Linkage between U.S. Technology 
and Public Science.” Research Policy 26: 317-330. 

Nelson, Richard (ed.) 1993. National Innovation Systems: 
A Comparative Analysis, Oxford University Press.

OECD. 2007, Governance of National Innovation 
Systems, Brussels, Belgium

Peters, B. Guy. 2001. The Politics of Bureaucracy. 5th ed. 
London: Routledge

Pincheira, Pablo. 2006. “Convergence and Long-Run 
Uncertainty.” Documentos de Trabajo 391. Banco 
Central de Chile. Santiago de Chile. 

Pinto Santa Cruz, Anibal. 1959. Chile, Un Caso de 
Desarrollo Frustrado, Santiago de Chile: Editorial 
Universitaria. 

Popper, Karl, 1945 The Open Society and its Enemies. 
London: Routledge and Kegan Paul

Rodrik Dani. 2004, “Industrial Policy for the Twenty-First 
Century.” Harvard University. September http://kshome.
harvard.edu/~drodrik/UNIDOSep.pdf.

Rodrik, Dani. 1996. “Coordination Failures and 
Government Policy: A Model with Applications to East 
Asia and Eastern Europe.” Journal of International 
Economics, 40 (1-2): 1-22

Rondé, Patrick, and Caroline Hussler. 2005. “Innovation 
in Regions: What Does Really Matter?” Research Policy 
34: 1150-1172. 

Soto, Raimundo, and Aristides Torche. 2004. “Spatial 
Inequality, Migration, and Economic Growth in Chile.” 
Estudios de Economía 41: 401-24. 

Storper Michael. 1995. “The Resurgence of Regional 
Economies, Ten Years Later: The Region as a Nexus of 
Untraded Interdependencies”. European Urban and 
Regional Studies 2 (3): 1991-221.

Tokman, Marcelo and Andrés Zahler. 2004. “Innovación 
para un Crecimiento Sostenido: Siete Lecciones para 
Chile.” Serie en  Foco No. 20. Corporación Expansiva. 

Thomas, Paul. 2004. “Accountability”, In Handbook of 
Public Policy, ed. B. Guy Peters and Jon Pierre, London: 
Sage

Todtling, Franz, and Michaela Trippl. 2005. “One Size Fits 
All? Towards a Differentiated Regional Innovation Policy 
Approach.” Research Policy 34: 1203-1219. 

United Nations Economic and Social Commission for 
Asia and the Pacific (UNESCAP). 2006. “What is Good 
Governance?”. http://www.unescap.org

World Bank. 2004. Governance Matters. World Bank: 
Washington D.C.

Dahlman, Carl, Jorma Routti, and Pekka Yla-Anttila. 
(eds.) Finland as a Knowledge Economy: Elements of 
Success and Lessons Learned.  World Bank: Washington 
DC.  

World Bank. 2007. Chile – Regional Development 
Planning in the Context of Evolving Regional Policy. 
Washington, DC: The World Bank. 

Young, Alwyn. 1992. “A Tale of Two Cities: Factor 
Accumulation and Technical Change in Hong Kong and 
Singapore.” National Bureau of Economic Research. 
Macroeconomics Annual. Eds. Olivier Jen Blanchard and 
Stanley Fischer, Cambridge: MIT Press  









1818 H Street
Washington, DC
www.worldbank.org


