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The role of the state as the leader in setting industrial policies and providing support for 
innovation activities has been widely recognized not only for developing countries (Chang, 
2002; Rodrik, 2004) but also increasingly for developed countries (Mazzucato, 2011; Block 
and Keller, 2015). This is even more the case since the beginning of the COVID-19 pandemic. 
At the same time, the discussion on the importance of credit creation and risk-taking capital 
markets for the dynamics of innovation, to support entrepreneurs raising their investment 
levels, has deep historical roots (Schumpeter, 1934; 1939), and it has regularly been at the 
center of academic and policy debate (Rodrik, 2004). Industrial policies, particularly when 
targeting high-risk activities, require a large and constant flow of financial resources for a 
lengthy period of time. While they have high potential for social and developmental impact, 
investments in innovation are often characterized by high risk, uncertainty about success 
and appropriability, long duration, and young age of the borrower (usually a start-up firm). 
All of these factors discourage both firms' decision to invest (Crespi, Fernández-Arias, and 
Stein, 2014a) and adequate allocation of financial resources from the private financial sector 
(Griffith-Jones et al., 2020).

The central role historically played by banks in supporting technological change, human cap-
ital, and research and development (R&D) has changed over the years, from a long-term 
relationship with entrepreneurs based on trust (Minsky, 1981) to an impersonal relationship 
between agents and customers, mediated by credit ratings (Kregel, 2008). The recent great-
er financialization of bank operations, due to the higher profitability of the financial sector 
compared to the nonfinancial sector (Block, 2014; Kay, 2012; Wray, 2011), eventually led to a 
situation in which the financial sector ended up financing itself, becoming increasingly de-
tached from the real sector (Haldane and Davies, 2011; Mazzucato and Wray, 2014; Minsky, 
1981; Wray and Tymoigne, 2008). Rising concerns about the difficulty of capturing the re-
turns from successful investments that are not fully internalized but partially disseminated 
throughout the economy, the long timeframes necessary for innovation to take place, and the 
uncertainty embedded in these processes mean that profit-maximizing commercial banks are 
not always able to supply sufficient financing, due to their greater focus on the maximization 
of their risk-adjusted expected short-term returns. Projects have a high failure rate, and reg-
ulatory frameworks are not always appropriate depending on the degree of novelty of the 
innovation (Griffith-Jones et al., 2020; Rodrik, 2004).

Capital markets, on the contrary, are often seen as institutions that are well positioned to 
finance high-risk innovation projects, although they are becoming increasingly more focused 
on short-term returns (Davies et al., 2014; Haldane, 2015; Kay, 2012). Evidence from public 
sources has shown that, contrary to the general belief, in countries like Finland, Israel, and 
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the United States, capital markets have not played a major role in providing early-stage fi-
nancing for highly innovative investments (Breznitz and Ornston, 2013; Keller and Block, 2013; 
Whitford and Schrank, 2011). At the same time, it has been recently observed that in some 
regions, including Latin America, capital markets have been reinforcing and expanding their 
position since 2018, reaching record levels over the first half of 2021. This has contributed to 
a dramatic expansion in the number of unicorns in Latin America and the Caribbean from 2 
to 34 in the last four years. 1

The importance of long-term financing and high risk tolerance as central tools for innovation 
(Christensen, 1992; Freeman, 1987; Lundvall, 1992) has given rise to financial institutions with 
the capacity to supply this type of capital. In this regard, the Keynesian view that financial 
markets are not fully developed is one of the key justifications for the creation and existence 
of national development banks (NDBs). Like other public institutions, NDBs have different 
risk-return considerations compared to private commercial banks. Among their most 
important roles is providing financial support to development by helping finance high-priority 
areas that the private sector perceives as too risky to invest in on its own (Griffith-Jones 
and Ocampo, 2016). In this context, the selection of the areas of intervention is crucial, as 
the potential for spillovers is directly related to the type of investment supported (Crespi et 
al., 2020). To correctly address market failures, it is necessary not only to provide sufficient 
financing, but also to use the appropriate financial instruments. Different instruments serve 
different purposes according to the nature of the borrower, the type of investment, and 
especially the type of market failure (Fernández-Arias and Xu, 2020). The types of financial 
instruments offered strongly depend on the type of financing that NDBs can raise. They 
must be designed to serve specific purposes, and they must be adapted to the challenges at 
different stages of development (Lin, Sun, and Jiang, 2013). 

How NDBs should use their resources to encourage positive economic risk-taking while mini-
mizing financial risk is of fundamental importance in this context (Griffith-Jones et al., 2020). 
At the same time, given the limited availability of resources, it is also important to guarantee 
that NDBs generate additionality by crowding in additional resources to the economy. The 
kinds of capabilities that NDBs need to acquire, develop internally, or integrate to success-
fully support the financing of worthy innovative projects can be divided into three groups 
(Cornick et al., 2018; Crespi, Fernández-Arias, and Stein, 2014b): (i) technical (financial as well 
as technological); (ii) operational, to implement programs in coordination with clients and 

1. https://labsnews.com/en/articles/business/latin-america-has-a-record-of-over-6-billion-in-investments-for-startups-in-a-half-year/ 

https://labsnews.com/en/articles/business/latin-america-has-a-record-of-over-6-billion-in-investments-for-startups-in-a-half-year/
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partners; and (iii) public governance, to ensure political support for preserving functional in-
dependence to avoid capture. Although all crucial, the capabilities that each type of market 
failure requires may vary. The ability of NDBs to adapt their strategies and apply solutions to 
specific contexts is fundamental.

The recent challenges of the COVID-19 pandemic shone an even brighter spotlight on the 
types of dynamic knowledge and competencies needed within NDBs to quickly adapt to 
different contexts (Mazzucato and Kattel, 2020). The correct balance is needed to maintain 
and support a long-term vision while addressing the short-term economic and social conse-
quences of a crisis. So far, NDBs and multilateral development banks (MDBs) appear to have 
quickly reacted and supported national economies in most countries (McDonald, Marois, and 
Barrowclough, 2020), building on the experience of the 2008 economic crisis without ap-
parently compromising their long-term missions such as promoting the green economy and 
innovation (Carreras and Griffith-Jones, 2020). 

This comparative note builds on the primary data collected through flexible semi-structured 
interviews with current or former NDB officials, validated and supplemented by interviews 
with stakeholders outside the NDB. It describes common and different practices around the 
subject of capabilities of the selected NDBs. The analysis will study the strategies followed 
by the NDBs for the design and implementation of innovation support programs and the 
capacities they need to be successful. Little is known about the experience of those NDBs 
in the world that have been most successful in designing and implementing programs to 
support innovation. This work describes all the dimensions of NDBs' internal organization to 
carry out this activity. Key questions of the analysis are: (i) What priority do NDBs assign to 
the financing of innovation projects?; (ii) Which operating models would be most effective in 
financing high-potential innovation projects, avoiding capture? Should they operate on the 
first and/or second tier?; (iii) What capabilities—(a) governance, (b) technical (financial and 
technological), and (c) operational (implementation and sustainability)—should NDBs devel-
op to support innovation credit?; (iv) How, based on their contact with clients, can NDBs help 
identify market failures faced by innovative companies and thus produce and organize infor-
mation on potential projects with high social returns?; and (v) What is the best framework for 
coordinating the work of the NDBs with the innovation agencies?



1 
Analytical 

Framework
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The Development Mission of the State: The Role of Industrial 
Policy

The central and interrelated challenges of industrial policy are the promotion of structural 
change in the economy and of the innovations and technical change that lie at the center of 
that process. The concept that economic growth is always associated with innovation and 
the change in the economic structure has its roots in Schumpeter (1939) and has been em-
phasized more recently by the neo-Schumpeterian and evolutionary schools (Freeman and 
Soete, 1997; Pérez, 2002). The association of growth with structural change is also at the cen-
ter of the work of Chenery, Robinson, and Syrquin (1986) and of a broader set of schools of 
economic thought.2 We can add the growth-productivity connections emphasized by Kaldor 
(1978), and those of increasing returns underscored by contemporary neoclassical models of 
economic growth.3 

This implies that the support for innovation and new economic activities must be at the 
center of an appropriate development strategy. Its major policy focus should be dynamic 
efficiency, understood as the capacity to generate new waves of structural change (Ocampo, 
2017; 2020). What this means is that the focus in emerging and developing countries should 
be to promote new dynamic economic activities, the learning processes associated with 
technological catch-up, and the capacity to gradually join the world of innovators. The cre-
ation of the domestic linkages or “value chains” associated with innovative sectors must also 
be part of that strategy, as well as the adequate management of natural resources in coun-
tries that have a strong static comparative advantage in commodity production. It equally 
involves the reduction of the heterogeneity of production structures, due to the coexistence 
of low- (informal) and high-productivity activities, as emphasized by Lewis (1954) and Ros 
(2001), among others.

Contextual conditions include an adequate education system, a proper physical infrastruc-
ture, a nondiscretionary legal system, an impartial and efficient state bureaucracy, and 
smooth business-labor-government relations. Avoiding macroeconomic instability is equally 
essential, particularly guaranteeing competitive and stable real exchange rates in the face of 

2.  See, among an extensive literature, Nelson and Winter (1982), Dosi et al. (1988), Taylor (1991), Chang (1994), Nelson (1993; 1996), Aghion 
and Howitt (1998), Rodrik (1999; 2007), Ros (2001; 2013), Amsden (2001), Ocampo, Rada, and Taylor (2009), Lin (2012), Stiglitz and 
Greenwald (2014), and Cherif and Hasanov (2019).

3.  See the now-classic contributions by Romer (1986), Lucas (1988), and Barro and Sala-i-Martin (2003).
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terms-of-trade fluctuations and capital account volatility.4 However, we will leave these issues 
aside, to concentrate on the institutions and policies that relate to structural change.

The role of industrial policy in these processes has been the subject of heated controversies. 
In recent decades, the emphasis has been on the positive role of trade openness, but there is 
no simple relationship between trade liberalization and growth, as underscored in a seminal 
paper by Rodríguez and Rodrik (2001). Indeed, to the extent that economies of scale and 
learning play an important role in international specialization,5 comparative advantages can 
be created. More broadly, successful development experiences have been associated with 
variable policy packages (Diao, McMillan, and Rodrik, 2019; Helleiner, 1994; Rodrik, 2007). 
Industrialization and manufacturing export growth have been crucial elements of East Asian 
success stories, and later of those in Southeast and some South Asian countries, but have 
involved significant elements of state intervention. In contrast, in recent decades some re-
gions in the developing world—particularly Latin America—have been facing a “premature 
deindustrialization” (Dasgupta and Singh, 2006; Palma, 2005; Rodrik, 2016). 

The dynamics of production structures can be seen as the interaction between two basic 
forces: (i) innovations—broadly defined as new technologies, new activities, and new ways 
of doing previous activities—and the associated learning processes; and (ii) the intra- and 
inter-sectoral linkages and, more broadly, the value chains created around innovative sectors 
(Ocampo, 2017; 2020). The institutions required to support these processes are crucial, and 
also subject to learning. Elastic factor supplies of quality labor are essential, as well as ade-
quate financing facilities—the focus of this report. Dynamic microeconomic changes are the 
building blocks, but the development of competitiveness is a system-wide feature (Fajnzyl-
ber, 1990). 

This definition of innovations follows the broad concept of “new combinations” suggested 
by Schumpeter (1961): new qualities of goods and services, new production methods or mar-
keting strategies, opening of new markets, new sources of raw materials, and new industrial 
structures. Today we would also add new ways of managing the environment, notably adapt-
ing to and mitigating climate change. The definition includes technological innovations—
the more common use of the concept of innovations in the economic literature—but also a 
broader set of economic processes. 

4. See in this regard Rodrik (2008) and Missio et al. (2015).

5. See Krugman (1990) and Grossman and Helpman (1991) and, in relation to developing countries, Ocampo (1986).
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In developed countries, the incentive to innovate is provided by the extraordinary profits that 
can be earned by the pioneering firms that introduce technical, commercial, or organization-
al changes, or that open new markets or find new sources of raw materials. This incentive 
is necessary to offset the uncertainties and risks involved in the innovators' decisions, the 
incomplete nature of their initial knowledge, and the fact that, due to the externalities that 
the innovation generates, they may not be able to fully appropriate its benefits. Innovations, 
therefore, have a mixture of attributes of private and public goods. State financing of re-
search and development and the protection of intellectual property rights, as well as differ-
ent ways of financing—notably private equity funds—are essential elements to generate the 
necessary financing and incentives to innovate.

In developing countries, innovations are largely associated with the windows of opportunity 
that come with transfer of sectors, new products, technologies, and organizational or com-
mercial strategies previously developed in industrial centers (Pérez, 2001). The benefits to 
firms will depend on the mix between the benefits of lower production costs vs. the thinner 
profit margins of mature activities and the costs of accessing the appropriate technologies. 
The net benefits may be limited; thus, in the absence of policy incentives, there may be a 
suboptimal search for new economic activities (Hausmann and Rodrik, 2003).

No innovative process is passive, as it requires investment and learning. Technological exper-
tise must also go through a maturation process that is linked to the production experience. 
A more ambitious policy aimed at climbing up the ladder in the world hierarchy requires 
shortening transfer periods and, most importantly, gradually becoming a more active par-
ticipant in technology generation (Lee, 2019). In the case of agriculture, innovations must be 
adapted to ecosystems, a process that normally takes time (as it must deal with biological 
cycles) and therefore local research. In all cases, national innovation systems must be built, 
including institutional frameworks to coordinate the various actors engaged in innovation and 
learning. These include research and development centers, universities, technological schools, 
extension services, financing actors, and the innovating firms themselves. An ambitious edu-
cational strategy should support this process. 
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“Evolutionary” theories of technical change provide essential insights into learning dynamics.6 
These theories emphasize the fact that technology is largely tacit in nature—that is, that de-
tailed blueprints cannot be plotted. This means that technology is incompletely available and 
imperfectly tradable, as it is largely composed of intangible human and organizational cap-
ital. This implies that technological proficiency has a strong learning-by-doing component, 
and that firms that purchase technology must invest in mastering it, a process that involves 
adaptation and even redesigns and other secondary innovations. An additional implication 
is that innovative firms only imperfectly appropriate their benefits. This is particularly critical 
for innovations that cannot be patented (e.g., the development of new activities or new mar-
keting strategies).

Linkages and related value chains are associated with the development of networks of suppli-
ers of goods and specialized services, marketing channels, and organizations and institutions 
that disseminate information and coordinate the relevant agents. This concept summarizes 
the role played by backward and forward linkages (Hirschman, 1958), but also that of (private 
or public) institutions that are created to reduce the cost of information (e.g., on technology 
and markets) and to mitigate the coordination failures inherent in interdependent investment 
decisions (Chang, 1994). Complementarities generate positive externalities among agents, 
which help reduce their costs. They are one of the bases of the economies of scale that de-
termine the competitiveness of production sectors in a given region or country—or the lack 
of it.

The cost and quality of nontradable inputs are particularly important in this regard. They 
contain specialized services, including knowledge, and logistical and marketing services, for 
which proximity to producers who use the inputs or services may be a critical factor. They 
may also include specialized financial services, where closeness can also be important due to 
asymmetric information. In turn, the capacity to generate value chains in which exports have 
a higher domestic value-added determines how much a given country benefits from trade.7

The capacity of innovative activities to attract capital and labor will be a critical factor in 
facilitating the growth of these activities. One factor is the role of national development 

6.  See Nelson and Winter (1982), Nelson (1996), and Dosi et al. (1988) and, with respect to developing countries, Katz (1987), Lall (1990), 
and Lee (2019). Similar concepts have been developed in some versions of the new neoclassical growth theory, in which “knowledge 
capital” is a form of “human capital” with three specific attributes: it is “embodied” in particular persons, it is capable of generating 
significant externalities, and it is costly to acquire (Lucas, 1988). 

7.  Such contents differ considerably among countries. See in this regard the OECD's Trade in Value Added Database at https://www.oecd.
org/sti/ind/measuring-trade-in-value-added.htm#access. 

https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm#access.
https://www.oecd.org/sti/ind/measuring-trade-in-value-added.htm#access.
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banks (NDBs) in facilitating long-term finance and other ways of supporting innovative 
activities. International capital mobility—particularly foreign direct investment—can also play 
an important role. International labor migration may be critical for skilled labor. Unemployed 
or, more typically, underemployed natural resources can facilitate the expansion of innovative 
sectors and, in the developing world, underemployment (or informality) can generate an 
additional supply of the labor required by a surge of economic growth.

The interplay between these factors will determine the dynamic efficiency of a given process 
of structural transformation. Innovations accompanied by strong linkages will result in a vir-
tuous circle of high investment, accelerated technological learning, and institutional devel-
opment. The East Asian success stories are an excellent example. The opposite case is char-
acterized by the weakness of both learning and complementarities. A classic case is natural 
resource enclaves and, more recently, the premature deindustrialization processes.

The appropriate industrial policy to guarantee these results should mix horizontal with selec-
tive policies. Although a fundamental advantage of horizontal policies is their neutrality vis-
à-vis individual agents, selective policies must be part of an effective structural diversification 
strategy that reinforces successful specialization patterns, helps nurture “infant sectors,” and 
creates dynamic comparative advantages. This requires overcoming the market failures as-
sociated with public goods attributes of technological development and the coordination 
failures associated with the development of new sectors. It also requires overcoming “market 
gaps” (nonexistent markets) and involves the creation of markets and production sectors, 
as Mazzucato (2011) has emphasized. These policies must include support for research and 
development in the relevant sectors, and for the institutions that help coordinate invest-
ments by firms in those sectors, their export strategies, and special long-term credit lines 
from NDBs. Furthermore, when there are limited resources, any horizontal policy must be 
detailed, and hence necessarily becomes selective. Examples are the allocation of resources 
from funds for technological development and export promotion. Recognizing the implicit 
selectivity in horizontal policies will lead to a better allocation of resources. 

Under current global conditions, emphasis should be placed on integrating into dynamic 
global markets and thus on developing competitive export sectors. Incentives should be 
granted based on performance, generating “reciprocal control mechanisms,” to borrow Ams-
den's (2001) term. In this regard, the capacity to export is indeed the best control mecha-
nism, as the East Asian success stories indicate. The institutional structure that guarantees 
this should be subject to periodic evaluations within its learning path.
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Structural transformation is not a one-off process; it is continuous, and it may face obstacles 
at any stage. Furthermore, the process is by no means smooth: destruction is a constant 
companion of creation,8 and dualism is a persistent feature that may increase at different 
stages. In this context, it is critical to support the restructuring of firms in old sectors and re-
gions where they are concentrated, avoiding transformation processes that increase dualism 
and working to upgrade low-productivity activities, notably in small firms.

Finally, the relationship between structural dynamics and long-term growth generates a dual 
link between economic growth and productivity. The first link goes from productivity to 
growth. First, technical change directly increases aggregate supply; this is the channel most 
emphasized in the growth literature. It also generates new investment that increases aggre-
gate demand—a Keynesian link. If the economy is constrained by foreign exchange—a situa-
tion not uncommon in developing countries (Thirlwall, 2011)—technical change also improves 
international competitiveness and weakens that constraint. On the other hand, economic 
growth has positive effects on productivity through four channels: (i) dynamic economies of 
scale of a microeconomic character, associated also with learning and induced innovations; 
(ii) technology embodied in new equipment; (iii) the productivity effects of the develop-
ment of complementarities (production and technology externalities); and (iv) the transfer 
of underemployed workers to higher-productivity activities (Kaldor, 1978; Ocampo and Taylor, 
1998; Ocampo, Rada, and Taylor, 2009). 

Industrial policy can increase productivity and growth through these links. A crucial element 
is financing, an area in which development banks (DBs) can play a leading role. Financing 
must, of course, mix in interaction with other pillars of industrial policy, notably investments in 
science and technology, but also export promotion and other forms of innovation, including 
climate change mitigation.

Systems of Innovation, Financial Support, and the Importance 
of Adapting to Countries' Developmental Stages

In a Schumpeterian approach, economic development is the outcome of endogenous and 
discontinuous changes in the economy, leading not only to improvements in production tech-
niques and products, but also to the creation of new markets (Schumpeter, 1934; 1942). While 

8. “Creative destruction,” to use Schumpeter's (1962) terminology, or Easterly's (2001) complementary and substitution effects.
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the importance of innovation was already at the center of the academic and political debate, 
the necessity of using a systemic approach to study the drivers of innovation and economic 
development emerged in the 1980s. The crucial aspect in the systems of innovation approach 
framework is related to the definition of innovation. Over the years, scholars have provided 
different definitions of innovation, from a narrow definition that focuses on the introduction 
of radical or incremental novelties in the market, to a broad definition that encompasses 
the diffusion, absorption, and use of innovation (Lundvall, 2007). Nevertheless, a common 
element of all definitions of innovation is the importance of aggregation and interactions 
between different public institutions and private actors, as well as other factors influencing 
the generation and diffusion of knowledge and innovation capabilities. With respect to sys-
tems of innovation, there are at least three approaches widely recognized by the academic 
literature: national, local/regional, and technological/sectoral. All are interrelated and are not 
mutually exclusive (Chang and Chen, 2004). For a detailed description of different types of 
systems of innovation, please refer to Section A1 in the Appendix.

Despite the focus on the national, regional, or sectoral/technological level, countries' institu-
tional, industrial, and financial structures strongly depend on their factor endowment and on 
the developmental stage of their economies and societies. In addition, the risks faced by the 
companies are heterogenous across industries and depend on countries' technological and 
developmental stage (Lin, Sun, and Jiang, 2013). They can be grouped into three categories, 
namely technological innovation, product innovation, and entrepreneurship risks. At national 
level, the types of innovation and the type of associated risks strictly depend on countries' 
stage of development. At the early stage, economies enjoy the latecomer's advantage by 
imitating foreign mature technology and adapting it to local contexts. Adaptation of existing 
technology to local conditions requires special support. It is also essential to promote new in-
novative activities in traditional sectors and to support innovative activities that involve catch-
ing up and even becoming leaders in the new activities. By contrast, at the advanced stage 
of development, innovation means pushing the technological frontier with big uncertainties. 

Countries in early stages of development are characterized by an abundance of cheap labor 
and scarcity of capital. The opposite is true in countries at more advanced developmental 
stages, where capital-intensive industries replace more labor-intensive sectors. Consequently, 
the different factor endowments in countries at earlier and later stages of development have 
implications not only for the types of industries but also on the size of the companies and 
the types of activities performed. By contrast, capital-intensive industries in more developed 
economies must invest in R&D activities to improve their technology, thus increasing the 
technological innovation risk.
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Consequently, financial sectors must constantly adapt to meet the needs of the different 
sectors depending on their technological and developmental stage. At the initial stages of 
development, small and labor-intensive companies relying on technologies already devel-
oped require fewer financial resources, and the risks faced by financial institutions are related 
more to the lack of information about companies' and managers' abilities (entrepreneurship 
risk) than to the technological characteristics of the investments (technological risk) or the 
novelty of the product in the market (product risk). Hence, the lack of information about the 
borrowers in countries at their earlier stages of development highlights the need for more 
knowledge-intensive than capital-intensive financial institutions (Lin, Sun, and Jiang, 2013). 
Typically, the commercial financial sector at this stage consists of several small local banks 
that can gather better information on the borrowers and on the local market dynamics, due 
to the higher reliance on soft information compared to large banks (Stein, 2002), but still 
remain with a limited range due to the low level of capital. This was the case in England until 
the 1920s (Collins, 1988). Hence, the small size of commercial banks and the low availability of 
alternative capital markets in developing economies historically meant that the public sector 
was the only available source of financing for large, high-risk challenges. However, even in 
countries that lag behind the technological productivity frontier, there might be sectors or 
even firms that are closer to the frontier (examples are zero tillage machinery in Argentina, 
ethanol production in Brazil, and the global supplier of Tesla's windshields in Lima, Peru).

As countries move up the ladder, companies' higher demand for capital and greater techno-
logical development require that the financial sector adapt to new challenges faced by the 
industry, which is facing higher product and technological risks. Larger companies that are 
now operating closer to the technological frontier also require financial institutions that can 
raise and disburse sufficient resources. In this context, the commercial financial sector is likely 
to be dominated by large banks, able to face the competition of international markets and to 
diversify the higher embedded risk involved in investments in innovation. At this stage, alter-
native financial markets are also quite deep, allowing for diversification of lending sources for 
companies. At the same time, the higher profitability of the financial sector compared to the 
nonfinancial sector in more developed economies tends to drain resources from the industry 
and out of the real economy (Wray, 2011). This lower number of financial resources provided 
from the private financial sector to the real sector in developed economies must necessarily 
be compensated by alternative financial institutions, such as NDBs. 

Further, in recent decades there has been a shift in the way that commercial banks approach 
clients, away from a long-term relationship based on mutual trust to an impersonal relation-
ship in which commercial banks end up selling (and sometimes reselling, as in the 2008 sub-
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prime mortgage crisis) loans as assets (Minsky, 1981; Wray and Tymoigne, 2008). The com-
bination of the increasing short-termism of the commercial banking sector and the higher 
profitability of investments in the financial sector relative to those in the real economy calls 
for financial institutions able to supply the capital required for long-term, path-breaking, and 
high-risk investments. This short-term nature of the sector contributed to the recent increase 
in companies' share buybacks in more advanced economies (Lazonick and Mazzucato, 2013). 
Development banks had successfully undertaken this role, even in many advanced econo-
mies, because their nature and mandates call for actions that go beyond risk-reward consid-
erations (still without ignoring them), focusing more broadly on the developmental impact. 
In this regard, regardless of the developmental stage of the country, DBs have always had a 
reason to play an active role in the economy related to the difference between maximizing 
private profits (corrected by private risks) and maximizing social profits (corrected by social 
risks). Consequently, as for some projects there will always be a gap between net private and 
net social returns, this implies that private financial institutions will not fund projects that are 
good from a social point of view but not from the private point of view, leaving the space 
open for DBs to intervene.

Market Failures Impeding the Private Financing of Socially 
Efficient Innovation Projects

In academic and political debates, despite the different and polarized views on the necessity 
of public financial resources to foster investments, there is broad agreement about the diffi-
culty of funding R&D and innovation activities, which have remarkable peculiarities compared 
to other types of investments (Hall and Lerner, 2010). Low appropriability of the returns, 
high investments in human capital, and high levels of uncertainty and risk tend to dissuade 
a risk-averse commercial banking sector. In these cases, and when the adverse side effects 
of public intervention are less harmful than the market failure itself, the market failure theory 
(MFT) allows for a public intervention in the economy to cover for the underinvestment of 
both companies and banks.

Initially introduced in the 1950s following the debate on the Pareto efficient allocation of 
goods and services in the free market (Arrow, 1951), the MFT framework became increasingly 
popular toward the end of the twentieth century. More market-centric views have emerged 
since then. Without neglecting the importance of the public financial sector, the MFT frame-
work limited its intervention to cases of coordination failures, as with the procyclical behav-
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ior of private agents, which justified a countercyclical role for the public sector. Other roles 
reserved for the public financial sector were financing nonexcludable and nonrival projects 
with low appropriability of returns to address negative externalities, and competition and 
information failures (Mazzucato and Penna, 2016).

The limitations of the MFT framework in relation to high-risk, high–social return investments 
(such as R&D activities and innovation), together with the need for a more dynamic and sys-
temic approach, have long been understood (Bleda and Del Rio, 2013; Freeman, 1995; Maz-
zucato and Penna, 2016). The need for a mission-oriented approach showing directionality 
represents a market-creating vision complementary to the traditional market-fixing view of 
the MFT framework, and not the alternative. In this context, recent history shows that infant 
industries in what are now developed countries were born thanks to a market-creating ap-
proach, and not through a neoclassical laissez-faire approach (Chang, 2003). 

Broadly speaking, market failures are defined as any situation preventing the private sector 
from investing in projects with high social value due to their lack of commercial profitability, 
hence requiring DBs to provide financial resources at below-market cost (Fernández-Arias 
and Xu, 2020). Despite the complementary market-fixing vs. market-creating views, it is cer-
tainly true that the main and distinctive characteristics of investments in innovation often 
lead to the following situations of market failures:

•  Knowledge spillovers or externalities: The low appropriability of innovation outcomes 
and the presence of nonmarketable externalities—positive ones such as those from basic 
research and education, or negative, such as pollution and climate change—limits private 
returns and lowers the profitability of investments in innovation, making them less viable.

•  Financial market failure: Investments in R&D are usually characterized by a high share of 
resources invested in human capital (i.e., intangible assets), and consequently lower rel-
ative amounts on physical assets, which represent a more accepted form of collateral by 
commercial banks. In addition, highly innovative but small companies such as start-ups 
are usually characterized by a lack of collateral which, in combination with the high risk 
embedded in innovation investments, drastically reduces the availability of external funders 
for projects.

•  Asymmetric information: Companies usually have access to better information about the 
likelihood of success of the project compared to external funders, particularly for high-risk 
investments. This mismatch of information directly and proportionally translates into a re-



IMPLEMENTING
INNOVATION POLICIES

CAPABILITIES OF NATIONAL DEVELOPMENT
BANKS FOR INNOVATION FINANCING

21

duced availability of external funders, which apply a higher premium on their financial 
services.

•  Coordination failures: Investments in R&D require a close alignment of several comple-
mentary investments, from human capital to managerial and professional skills, which 
necessarily implies the presence of the public sector as coordinator.

In the MFT framework, the presence of any of the market failures discussed represents the 
justification for DBs to provide resources to the market at subsidized rates, hence incurring 
a financial cost for the state. By identifying the scarcity of long-term capital supplied by the 
private financial sector for complex investments—which are key for major structural transfor-
mation such as the transition to more low-carbon economy innovations—it is then possible 
to identify the role of NDBs as crucial financial actors in the economy.

The Role of National Development Banks in Supporting 
Innovation and Its Adaptation over Time

NDBs are development financing institutions that are present in almost all countries, although 
with different structures and roles that have evolved over time to accommodate countries' 
specific needs (de Aghion, 1999). Xu, Ren, and Wu (2019), Xu, Marodon, and Ru (2020), and 
Xu et al. (2021) provide a complete overview of NDBs. While the conditions for their creation 
depend on country-specific factors, they share some characteristics in all countries, notably: 
(i) the long-term nature of the development process and its embedded uncertainty and (ii) 
the difficulty of the private financial sector to evaluate and incorporate risk (Hermann, 2010). 
NDBs are better at evaluating and incorporating such risks than the private sector, due to 
their better technical knowledge of projects, among other reasons.

The creation of NDBs also depends on the development stage of the country. While in Eu-
rope in the nineteenth century their creation was caused by rapid industrialization (Diamond, 
1957; Gerschenkron, 1962), in the twentieth century they were created following World Wars I 
and II, particularly for the countries that lost in the conflicts. This was the case for the German 
Kreditanstalt für Wiederaufbau (KfW), founded in 1948 with initial funding provided by the 
United States through the Marshall Plan, but also for the Export Bank of Japan in 1950 and 
the Japan Development Bank in 1951. The same can be said for the seven NDBs discussed 
in this report. In South Korea the end of the Korean War and the need to support national 
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industries were the reasons behind the establishment of the Korea Development Bank (KDB) 
in 1954. In Chile, the Corporación de Fomento de la Producción (CORFO), created in 1939 
after a major earthquake, is one of the oldest NDBs in Latin America and largely supported 
Chile's industrial development and public investments. In Mexico, the Nacional Financiera 
(NAFINSA) was created in 1934 and is the leading development finance institution in Mexico. 
Its mission is fostering regional and industrial development and the development of a nation-
al financial market. In Brazil, the Banco Nacional de Desenvolvimento Econômico e Social 
(BNDES) was created in 1953 with the mission of supporting national industries. In Colombia, 
the Instituto de Fomento Industrial (IFI) was created in 1940 to foster industrial develop-
ment, and Proexpo began in 1967 as a second-tier facility of the central bank to promote 
nontraditional exports. The latter was transformed into the Banco Colombiano de Comercio 
Exterior (Bancóldex) in 1991 and absorbed IFI in 2020. In China, the China Development Bank 
(CDB) was founded in 1994 to support economic and industrial development. In France, the 
Banque Publique d'Investissement (Bpifrance) was created in 2013 by merging several public 
agencies, with the aim of organizing and coordinating different forms of public financing to 
the private sector. The heterogenous evolution of NDBs over time and across the countries, 
with different specializations and areas of intervention, is an indication of the ability of these 
institutions to adapt to current and specific national needs at each point in history.

Brazil - Banco Nacional de Desenvolvimento Econômico e Social, BNDES

BNDES was established in 1952 to provide financial resources for the catching-up phase 
through investments in infrastructure, basic industries, and agriculture. In the 1960s and 
1970s, BNDES became one of the leading financial institutions promoting the Brazilian 
government's import substitution industrialization (ISI) strategies. In the 1980s, the areas of 
interest included small and medium enterprises (SMEs), energy, agribusiness, and competitive 
integration. Later, in the 1990s, BNDES supported the process of trade liberalization. Since 
the election of 2003 and the change in policies, BNDES has become one of the largest 
mission-oriented DBs. Its countercyclical role was crucial after the 2008 economic downturn. 
In 2012, it disbursed loans accounting for more than 10 percent of the country's GDP (Ferraz, 
Além, and Madeira, 2013). More recently, the activity of BNDES declined significantly 
following changes in governments. However, it remains one of the largest NDBs in the world.
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Colombia - Bancóldex

In Colombia, the nontraditional export facility in the central bank, Proexpo, was transformed 
into an independent bank, Bancóldex, in 1991 and began its operation of financing foreign 
trade operations in 1992, mainly through second-tier lending. Ten years after it began its op-
erations, Bancóldex absorbed the first Colombian DB, the Instituto de Fomento Industrial (In-
dustrial Development Institute, or IFI). IFI had been established in 1940 with a very different 
business model, a characteristic that initially created several organizational and operational 
problems for Bancóldex (Ocampo and Arias, 2018). 

Following its absorption of IFI, Bancóldex began its transformation toward a full-fledged DB. 
Among its priorities were the development and support of small businesses and vulnerable 
sectors in less-developed regions. Since 2006, Bancóldex has increased support for compa-
nies to strengthen their competitiveness and their technological development. After the 2008 
crisis, countercyclical lending became one of its primary activities to offset the economic and 
social consequences of the subprime mortgage crisis. Since 2010, Bancóldex also moved to-
ward financing high-impact regional investment projects, but the main activity in this regard 
is in the hands of another DB, the Financiera de Desarrollo Territorial (Findeter). The long 
process of transformation toward a full-fledged DB culminated in 2015 with the definition of 
a new corporate strategy identifying Bancóldex as the strategic vehicle for entrepreneurial 
growth in Colombia.

Chile - CORFO

CORFO was created in 1939 and rapidly became a leading financial institution supporting 
Chilean economic development. Initially acting in support of a national industrialization 
process in accordance with ISI strategies in place after the Great Depression in the 1930s, 
CORFO's developmental activity was briefly interrupted during WWII. It started up again as 
a Chilean DB in support of public companies in various basic industries, such as electricity, 
steel, oil, telecom, airlines, and others. In subsequent years, CORFO first led the process of 
nationalization of enterprises followed by privatization of public companies, depending on 
the policies of the government in power.

During the 1982 debt crisis, CORFO played an important countercyclical role in support of 
private companies. Following the return of democracy, the bank faced important challenges 
due to its weak financial position, which improved in subsequent years. CORFO shifted its 
lending activity toward second-tier operations, later decreasing the disbursement of loans in 
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favor of grants and guarantees. Since the early 2000s, the focus of its activity has shifted to-
ward SMEs and raising the competitiveness of Chilean companies. After the 2008 economic 
crisis, building on the experience of countercyclical lending after the debt crisis in the 1980s, 
CORFO became an important financial institution in support of private companies although 
its scale of financing has been fairly small and has been declining in recent years. In 2014, 
a new strategy was launched, focused on supporting the process of structural transforma-
tion and diversification of the Chilean industry and increasing productivity (Griffith-Jones, 
Martínez Sola, and Petersen Muga, 2018).

China – China Development Bank, CDB

The China Development Bank (CDB), created in 1994, is currently the largest general-pur-
pose DB in the world. Initially established to finance large-scale public investments, CDB 
accumulated a high number of nonperforming loans (NPL) largely owing to government 
intervention in the loan approval process. In the ensuing years, important institutional and or-
ganizational reforms contributed to enhancing CDB's professional autonomy from the central 
government, and it rapidly became the leading financial institution in the creation of the bond 
market and for long-term lending for large investment projects. These included public infra-
structure, such as railways and highways, strategic sectors such as oil and chemicals, other 
emerging industries, and, more recently, renewable energy and electric mobility (Xu, 2016). 

South Korea – Korean Development Bank, KDB

In South Korea, the KDB was created in 1954 to support the restoration and reconversion 
of the industrial sector after the end of the Korean War. In the 1970s, the KDB became the 
leading financial institution supporting the energy, chemical, and export-oriented industries. 
Automotive and electronic industries became the main targets of KDB's long-term lending in 
the 1980s, together with greater opening of the Korean DB toward international markets. In 
the 1990s, the focus shifted toward support for technology-intensive industries and strength-
ening corporate banking services, while in the 2000s the KDB operated an expansion and 
diversification of its activities, focusing on SMEs and balanced economic development (Chan-
drasekhar, 2016).
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Mexico – Nacional Financiera, NAFINSA

In Mexico, NAFINSA was created in 1934 together with two other DBs, and it became the key 
financial actor to support the political consolidation and economic reconstruction after the 
end of the revolution in 1921 (Moreno-Brid, Caldentey, and Valdez, 2018). From the 1950s to 
the 1970s, more than half of NAFINSA's disbursements were directed toward infrastructure. 
The second main area of interest was the promotion of industrialization, mainly manufactur-
ing. In the 1970s, NAFINSA became the leading institution supporting the ISI strategies of the 
Mexican government. In the 1980s, a more market-oriented agenda relegated NAFINSA to a 
marginal role that caused it to revise its strategies in the 1990s toward a more horizontal type 
of support for micro, small, and medium-sized enterprises (MSMEs). Finally, since the 2000s 
NAFINSA's disbursement has grown rapidly, together with a shift from public to private tar-
geted companies. In 2015, it disbursed roughly 320 billion Mexican pesos (U$500 million).

France - Bpifrance

Bpifrance was founded in 2013 by the merging of public institutions and agencies to pro-
vide support for innovation and general funding for industry. Although it was one of the 
youngest DBs, Bpifrance brought together the expertise of historical financial agencies such 
as the innovation agency Oséo, the department of the Caisse des Dépôts et Consignations 
CDC Entreprises, and the National and the Regional Strategic Investment Funds (FSI and FSI 
Régions). Bpifrance's operations grew rapidly, registering a total amount of assets equal to 
€76.8 billion in 2018, with a particular focus on start-ups, innovation, development, and com-
panies' internationalization and buyout (Thiemann and Volberding, 2021). 

Table 1 summarizes the main characteristics of the NDBs selected for this study.
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Table 1 • Main Characteristics of the Selected NDBs

BNDES Bancóldex CORFO NAFINSA CDB KDB Bpifrance

Year 
Established

1952 1991 1939 1934 1994 1954 2013

Mandate Transforming 
the lives of 
generations 
of Brazilians 
by promoting 
sustainable 
development

As the bank for 
entrepreneurial 
development, 
it supports 
productive 
transformation 
with an 
emphasis on 
small and micro 
enterprises, 
supporting 
innovative 
firms, export 
development, 
and 
environmental 
sustainability

Improve the 
competitiveness 
and productive 
diversification 
of the country 
through the 
promotion of 
investment, 
innovation, and 
entrepreneurship, 
and strengthening 
human capital 
and technological 
capacities 
to achieve 
sustainable 
and territorially 
balanced 
development

To contribute to 
the economic 
development 
of Mexico, 
…, as well as 
contributing to 
the formation 
of financial 
markets and 
acting as 
trustee and 
financial agent 
of the federal 
government

Mainly engaged 
in medium 
and long-term 
lending and 
investment to 
support the 
implementation 
of major 
strategies for 
medium and 
long-term 
development of 
China's national 
economy

Establishing 
and fostering 
the national 
economy, 
industries and 
infrastructure, 
and financial 
and corporate 
systems

To promote 
the growth 
of the French 
economy 
by helping 
entrepreneurs 
thrive

Personnel 2,000 385 (2020) 1,080 (2020) 996 11,925 3,446 2,289

Yearly 
disbursement

U$ 12 bn 
(2020)

U$ 1.83 bn 
(2020)

U$ 0.38 bn 
(2020)

U$ 20.5 bn 
(2020)

U$ 1,832 bn 
(2020)

U$ 72 bn 
(2020)

U$ 49 bn 
(2020)

of which 
financing

91% (2020) 100% (2020) 53% (2020) - - - 65% (2020)

%  
disbursement 
for innovation

2.9% (2020) 10.1% (2020)* 7.2% (2020) - 3.8% (2020) 9% (2020) 9% (2020)

Source: Authors' elaboration.
* Credits of “entrepreneurial modernization”

Today, NDBs represent an important source of financing for national economies, particularly 
for social and industrial development (Rodrik, 2004), through their four main roles: (i) coun-
tercyclical, (ii) developmental, (iii) new venture support, and (iv) challenge-led (Mazzucato 
and Penna, 2016). These enable them to support regions lagging behind in the development 
process; promote financial inclusion, innovation, and social development; and finance infra-
structure investments (Ocampo and Ortega, 2020). Nevertheless, some critiques have been 
made of NDBs—from financial repression and crowding-out of both commercial bank loans 
and companies' own resources (Aschauer, 1989; La Porta, Lopez-De-Silanes, and Shleifer, 
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2002; McKinnon, 1973), the incapacity of picking winners, or willingness to pick losers driven 
by rent-seeking behaviors (Robinson and Torvik, 2005), and finally misallocation of resources 
and inefficient governance structure (Carvalho, 2014). 

Torres and Zeidan (2016) investigated the similarities characterizing the evolution of several 
DBs in both developed and developing countries and proposed a life-cycle hypothesis to 
justify their existence and their roles. Their findings are presented in Figure 1.

Figure 1 • Life-Cycle Hypothesis of Development Banks

Developed
Financial
Markets

Instruments

Indirect
mechanisms
(guarantees,
equalization)

Development

Provision
and credit
origination

Cronyism,
picking losers,
agency issues

Engine for
Growth

From
provision to

indirect
mechanisms

Cronyism,
crowding out,
picking losers

Cronyism,
crowding out,
picking losers

Establishment

Provision
and credit
origination

Lack of scale,
agency issues,
funding issues

Risks

Source: Torres and Zeldan (2016).

According to the life-cycle hypothesis, after initial stages characterized by an increasing role 
of DBs in the countries' development process, their activity is eventually scaled down once 
financial markets are developed. This raises two main concerns, the first one regarding the 
definition of “developed financial markets,” which is now increasingly related to their level of 
liberalization, and so it is inevitably accompanied by risks that were already evident well be-
fore the 2008 subprime mortgage crisis (Minsky, 1992; Rajan, 2006) but strongly confirmed 
after it. The second concern is about the concept that developed financing institutions will 
eventually have both capacities and capabilities to provide financial resources for high-risk 
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investments which are not necessarily profitable from a commercial point of view, such as in-
novation. Consequently, if the role of DBs vanishes at later stages of development, it remains 
unanswered which financial institution should provide resources for path-breaking invest-
ments once countries develop. This is an important reason so many developed economies 
have NDBs, and the United States is now in the process of creating a new federal institution 
for the green transformation (the Green Accelerator Bill in the U.S. Congress). Furthermore, 
the United States already has the Export-Import Bank, the country's official export credit 
agency, providing financial resources to facilitate the United States' exports of goods and 
services, and the Small Business Investment Corporation Programs, which lends govern-
ment-backed capital to SMEs at below-market interest rates. It is not qualified as a DB, but 
rather as a licensed private equity fund manager. 

Several efforts have already been made to provide an official and worldwide classification 
of DBs. Xu et al. (2021) have listed five qualification criteria that are easily verifiable across 
all institutions and allow for a clear identification of DBs compared with other similar public 
agencies. These criteria cover different areas that can be classified in terms of stand-alone 
entities, type of disbursed financial instruments, funding sources, mandate, and government 
steering of corporate strategies. Following these criteria, DBs are public institutions which 
have legal personalities, dedicated personnel, and financial accounts separate from those of 
the state, and are not set up to achieve short-term goals; they deploy financial instruments 
not limited to nonreimbursable grants but including other financial instruments which are 
either reimbursable or give some returns, including loans, equity, insurance, and guarantees; 
they can raise their own resources in the market and not only rely on periodic government 
budget transfers; they have an official development mandate different from the profit-max-
imizing one of commercial banks; and governments play a steering role in setting their cor-
porate strategies to ensure that DBs fulfill development-oriented mandates.

There are currently six main financial instruments offered by NDBs to support innovation that 
can be disbursed either directly or indirectly. These are: (i) loans, (ii) guarantees, (iii) grants, 
(iv) equity investments, (v) venture capital and venture debt, and (vi) insurance and securiti-
zation products (Griffith-Jones et al., 2020). 

Loans are debt instruments which can either be disbursed via a first-tier channel (direct lend-
ing) or through second-tier channels (indirect lending), usually via commercial banks but also 
via subnational DBs and other public agencies. Direct forms of lending allow for a greater 
policy influence over forms of indirect lending, which offers a greater geographical presence 
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through the regional subsidiaries of commercial banks, particularly for those NDBs that don't 
have regional offices. 

Guarantees are particularly useful financial debt instruments in contexts of high embedded 
risk and during economic downturns—as in the 2008 subprime mortgage crisis or in the 
2020 COVID-19 pandemic—when the guarantee of publicly owned capital plays a major role 
in encouraging the disbursement of financial resources as a consequence of the state bearing 
the risk (Anginer, De la Torre, and Ize, 2011; Arrow and Lind, 1970). Importantly, although guar-
antees have similarities with loans, they differ particularly in terms of developmental impact 
(Fernández-Arias and Xu, 2020).

Grants are nonreimbursable financial instruments that can cover entirely or partially the in-
vestment in projects with high social and developmental returns that are not profitable (or 
insufficiently profitable) commercially at the time, making them unattractive to the private 
financial sector.

Equity investments are financial instruments that, contrary to more traditional debt instru-
ments, allow NDBs to potentially capture the upsides in the face of higher risk assumed by the 
bank. Equity investments can be made directly by the bank, with a direct participation in the 
funded company, or indirectly through funds of funds, venture capital, or venture debt funds.

Venture capital is a form of equity investment where several partners pool resources into 
funds to invest the capital in exchange for equity participation in start-up companies. 
This form of support is becoming more popular across NDBs because of the increasing 
short-termism of the private venture capital market (Mazzucato and Penna, 2018). However, 
in developing countries resources from venture capital are still limited (Griffith-Jones et al., 
2020; Ocampo and Ortega, 2020).

Venture debt is a financial instrument that combines the characteristics of both venture cap-
ital and debt instruments (Griffith-Jones and Carreras, 2021). This quasi-equity type of finan-
cial instrument allows companies to raise additional liquidity without an immediate exchange 
of shares in the equity—but often with the presence of an equity kicker or warrant, which 
would increase the payment if companies' performance were particularly high. The European 
Investment Bank, among others, has successfully pioneered this instrument.

Insurance and securitization products are financial instruments used by NDBs to absorb risk 
partially or completely when it is particularly high. Insurance products are generally used by 
exporting companies, while NDBs use securitization products to bundle their existing loans 



IMPLEMENTING
INNOVATION POLICIES

CAPABILITIES OF NATIONAL DEVELOPMENT
BANKS FOR INNOVATION FINANCING

30

into products to resell in the market and free up new lending resources. It is important to 
remember the high risk embedded in this financial instrument, bearing in mind the past ex-
perience of the subprime mortgage crisis in 2008.

1.1 Key Capabilities Required to Identify, 
Implement, and Evaluate Programs to Support 
Innovation Investments
The ability to design and implement successful policies and investments is strongly influ-
enced by the quality of the support that is offered. This quality, in turn, depends on the set 
of technical, operational, and political capabilities of public institutions (Cornick et al., 2018; 
Crespi, Fernández-Arias, and Stein, 2014b). 

Technical capabilities include financial as well as technological knowledge and expertise 
needed to successfully design and implement a project. They include both the professional 
and highly specialized skills (including by engineers and scientists) and the bureaucratic 
and financial skills necessary to perform all activities within the institution. Thus, NDBs need 
to have the specialized expertise that enables them to anticipate technological trends and 
industrial prospects, to successfully assess the economic risks that may go well beyond the 
risk appetite of private commercial banks, and finally to provide the appropriate financial 
instrument as well as select the right set of beneficiaries. 

Operational capabilities include the managerial and organizational skills that allow a proj-
ect to be executed effectively, collaborating with other agencies in the system. High-risk in-
vestments require proactive collaboration of different stakeholders and financial instruments 
compared with other types of investments.

Political capabilities, or capabilities of public governance, are the skills that prevent NDBs 
from being captured by political interests that go beyond their mandate, such as channeling 
inexpensive funds to politically connected firms. For NDBs, this firewall against political cap-
ture can be achieved by guaranteeing a long-term mandate and a stable source of funding 
that transcends political cycles. NDBs also need to work closely with the private sector (both 
financial and nonfinancial) while avoiding capture by narrow private interests.
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1.2 Comparative Advantage of Development 
Banks Compared with Other State Interventions
Development banks are one way that the state intervenes in the financial system to address 
market failures and incubate markets. In terms of financing innovation, DBs may possess the 
following comparative advantages compared with other means of state interventions, such as 
grant-providing innovation agencies and preferential taxation treatment. The following anal-
ysis comes with assumption of an ideal type of DB that may differ from the actual operation 
of specific and diverse DBs in practice.

First, DBs may be able to mobilize more resources via capital markets than via fiscal re-
sources. DBs often rely on sovereign creditworthiness to issue bonds on capital markets to 
finance their operations. This may help alleviate the fiscal constraints of national govern-
ments that may hinder the deployment of other fiscally dependent instruments. For instance, 
grant-making innovation agencies and preferential taxation treatment are more likely to face 
fiscal constraints. 

Second, DBs may be able to make long-term and development-oriented investments that 
bypass the short-termism of political cycles and political capture. Politicians may aspire to 
achieve short-term goals within their tenure to win elections, but financing innovation is often 
a long-term endeavor. If DBs enjoy a sufficient level of professional autonomy, they may be 
able to provide support for long-term innovation projects that may span several tenures of 
politicians. By the same token, DBs may be able to make decisions based on the merits of 
the innovation projects instead of channeling funds to politically connected firms. By con-
trast, innovation agencies often operate within the state, which may be more prone to undue 
political intervention. Similarly, preferential taxation treatment may be more likely to suffer 
from rent-seeking.

Last but not least, DBs may possess a high degree of risk tolerance if their liability struc-
ture and internal promotion procedure allow for failures of innovation projects. Financing 
innovation especially at the technological frontier involves a high degree of uncertainty. If 
funding sources of DBs allow for losses, DBs may be able to take more risks. Likewise, if the 
promotion procedure allows the staff to engage in risk-bearing activities, DBs may enter into 
risky ventures that go beyond the risk appetite of commercial banks. By contrast, govern-
ment credit programs often have fiduciary responsibilities for public money, which may not 
tolerate losses.
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In principle there are two mechanisms to provide finance for innovation projects other than 
using NDBs: (i) direct financing using grants provided by an innovation agency and (ii) tax 
credits for innovation projects. 

Innovation agencies are organizations that usually operate within the state, receive resources 
from the public budget only (hence their action is more exposed to the political cycle), and 
often provide more limited financial support instruments, such as grants. They are also ex-
cluded from any international regulatory accord, such as Basel III, which affords them greater 
operational freedom.

The generic nature of tax credits (for example R&D tax credits) does not favor the type of 
investment required to support innovation. Further, this indirect form of support tends to ex-
clude SMEs and start-ups in favor of large companies, which are normally the least affected 
by market failures.



2 
Methodology and 

Data Collection
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For this analysis, we collected primary data through in-depth interviews with current or for-
mer national development bank (NDB) officials. Flexible semi-structured topic guides were 
developed using a common set of questions, ensuring that information was collected in a 
consistent and comparable manner. The information was also validated and supplemented 
by interviews with stakeholders outside of the NDBs. 

We developed a set of questions that were comparable across case studies and grouped 
in different blocks. Sections A2 and A3 in the Appendix contain the introduction letter and 
the complete list of questions used for the interviews. The interviews were structured in two 
parts. The first part was a discussion of the current role of the NDB in supporting innovation, 
to complement the analysis of the case studies. The second part of the interview directly 
touched the core of this inquiry: what capabilities are required to enable the successful imple-
mentation of appropriate innovation financing, with a specific focus on the NDB's strategies 
to tackle market failures. 

The questions were organized in the following three blocks:

Block A: Recent Role of the NDB in Supporting Innovation

This part of the interview asked how the NDB supports innovation and has been used to 
characterize the case under analysis. Interviewees were asked questions regarding (i) the 
NDB's innovation mandate, (ii) the NDB's role within the national system of innovation and 
the mechanisms of its interaction with civil society as well as its role in the design of public 
policies vis-à-vis its role in their implementation, and (iii) the NDB's innovation portfolio (sta-
tistics on amounts, economic sector, instrument used, and modality of collaboration in its 
implementation, as in first and second tier).

Block B: Strategies and Institutional Capabilities of the NDB

Questions in Block B were designed to detect how the NDB implements its activities. In addi-
tion, the questions identified the capabilities needed to support the strategies implemented 
by the NDB. This part of the interview extensively discussed the following aspects: (i) learn-
ing mechanisms to identify impediments to innovation to choose which market failures to 
address (through contact with clients or public–private boards, in collaboration with public 
innovation agencies, governmental guidelines for policy priorities, own research) and how 
to improve existing programs (effective ex-post program evaluation), (ii) the NDB's design 
and implementation strategies for innovation financing (how instruments are selected, why 
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they are or are not implemented with collaborative arrangements), and (iii) institutional ca-
pabilities (technical, operational, and public governance) whose availability allows the NDB 
to support its strategies and run existing programs effectively. 

Block C: Self-Evaluation of Programs and Strategies

In conclusion, an open block section asked respondents to evaluate their NDB's operations and 
related capability constraints. The discussion focused primarily on self-evaluation of the status 
quo, especially concerning how NDBs evaluate their ongoing programs and investments.

Findings: Comparing Capabilities to Support Innovation 
Activities across National Development Banks

This section reports the evidence collected in the interviews conducted using the question-
naire described in the previous section. It compares the capabilities of the NDBs selected 
in support of innovation activities. Section A4 of the Appendix contains a summary of the 
interviews for each NDB.

NDB Innovation Mandate

The extent to which NDBs support innovation activities is strictly related to each bank's man-
date. Those NDBs that wish to support both radical and incremental types of innovation in-
vestments define innovation and targets broadly, combining horizontal and vertical programs 
in support of the entire industrial sector or specific industrial sectors. This is the case for the 
NDBs of Brazil (BNDES), Colombia (Bancóldex), and France (Bpifrance). On the contrary, the 
NDBs of Chile (CORFO), China (CDB), South Korea (KDB), and Mexico (NAFINSA) adopted, 
at least more recently, a narrower definition of innovation and targets, focused on highly in-
novative investments and sectors.  

It is also interesting to observe the evolution of the support for innovation activities among 
the NDBs. Excluding the more recently established Bpifrance, all other NDBs discussed in this 
report have a long history and traversed different political cycles that, to different degrees, 
shaped and influenced the activity of the bank. Countries with greater continuity of politi-
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cal, industrial, and innovation policies (China and South Korea) 9 are also those in which the 
mandate and activities of the NDB changed less drastically. On the contrary, all of the Latin 
American selected NDBs went through different phases in their long history, from being lead-
ing financial institutions and active players in the economy to having more marginal roles due 
to changes in national priorities.

9.  France also belongs to this category of countries, nevertheless the very short history of Bpifrance does not allow for drawing any 
comparison with the other selected NDBs.
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2.1 Interaction with Other Actors in the Design 
of Public Policies and Activity of Development 
Banks
The crucial role played by NDBs in the system of innovation implies that these institutions 
have continuous interactions, both vertical (with government and ministries, which in most 
cases are also the bank's main or sole shareholders) and horizontal (with other actors in the 
innovation ecosystem).

With respect to vertical interactions, the extent to which the main shareholder determines 
the activity of the NDBs or whether the NDBs have some freedom to operate autonomously 
is a country-specific aspect. Even within a country, it is often related to the political cycle 
and national priorities. Evidence suggests that currently in Chile, China, Colombia, France, 
and South Korea, NDBs have an important role together with the government in defining the 
targets and goals of innovation and industrial policies. This was observed more prominently 
in the past for the Brazilian NDB, BNDES, specifically during the period 2004–2016. Efforts 
to improve and strengthen these interactions are ongoing in Mexico.

Horizontal interactions with other innovation agencies, national DBs, regional DBs, multilateral 
DBs, industry associations, and the private sector are extremely important to complement 
the existing knowledge and expertise of the NDB and to assess local market conditions. 
Generally, all of the NDBs analyzed here reported having frequent and proactive interactions 
with other institutions and actors in the ecosystem, although in countries like Chile additional 
efforts are needed to improve coordination among actors. In general, horizontal interactions, 
particularly at the national level, often require a long process of negotiation among the in-
stitutions before becoming formal agreements. Among the activities performed with other 
partners, organizing official events is one of the most successful instruments to strengthen 
networks among stakeholders. Bpifrance is among the leading institutions for the organiza-
tion of these events. In addition, multilateral DBs are important partners for NDBs in Latin 
America. The World Bank, the Inter-American Development Bank (IDB), and the Corporación 
Andina de Fomento – Banco de Desarrollo de América Latina (CAF) are examples of such 
partners. In France, Bpifrance works closely with the European Investment Bank (EIB) and 
the European Investment Fund (EIF). Collaboration with multilateral DBs is extremely im-
portant for NDBs in raising financial resources but also in gaining access to their financial 
programs and networks. 
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2.2 Innovation Portfolio of National 
Development Banks
The analysis of the experiences of the NDBs studied shows that they use a wide variety of 
instruments to meet the demand for financing that for a variety of reasons the private market 
does not meet. In most cases, NDBs offer both first- and second-tier loans, depending on (i) 
the mandate given by the government; (ii) its regional presence; (iii) the size of the loan; and 
(iv) in the absence of regional offices, the need for local soft information. 

Of the countries studied, Chile is the only one that offers only second-tier loans (see Table 2 
below). One important limitation of CORFO's credit instruments is that since 1990, CORFO 
has not used direct (or first-tier) credit at all. Many observers view this as an important lim-
itation, especially for more targeted interventions to support particular sectors or activities, 
such as the green transformation.

BNDES offers a full spectrum of financial instruments to innovative companies, covering all 
stages of the investment and tailored to the size of the company. Nevertheless, the size of 
the support offered for innovation is relatively small compared to the overall disbursement 
of the bank. Since the creation of the innovation division in the 2000s, several specific pro-
grams, both horizontal and vertical, have been launched in support of innovation activities. 
Initially, they were offered mainly through a first-tier channel and more recently mainly with 
a second-tier channel, in line with the role of the bank to support the development of the 
national financial system.

In the case of China, an important financial instrument adopted by CDB is loans, with the 
Technology Loan and the Emerging Industries of Strategic Importance Loan accounting for 
1.2 percent and 2.6 percent of CDB's total volume of newly disbursed loans in 2020, respec-
tively. Loans may be either second tier or first tier. First-tier loans directly support large-
scale, long-term projects. However, with respect to sci-tech micro, small, and medium-sized 
enterprises (MSMEs), CDB may resort to second-tier sub-loans, relying on the capabilities of 
sci-tech MSME platforms to collect local soft information.

Bancóldex also offers credit lines to support innovation. They are mostly second tier and 
aimed at the modernization of firms. One emphasis of the credit program is support to 
MSMEs. However, the historical emphasis on second-tier lending is giving way to larger first-
tier loans from the institution. The expansion of first-tier lending is being facilitated by the 
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absorption by Bancóldex of a subsidiary that used to do factoring but is now increasingly 
involved in lending as well. First-tier activities also expanded rapidly as part of the national 
policies to confront the COVID-19 pandemic.

The type of support currently offered by the Mexican NDB in support of innovation activ-
ities includes mainly traditional financial instruments, such as loans and guarantees mainly 
disbursed via a second-tier channel. This excludes large projects on renewable energy and 
sustainability costing more than U$60 million.

Another important feature of credit policy is defining whether the credits are general in nature 
or aimed specifically at certain strategic productive sectors. From the case studies, it appears 
that the vast majority of countries have credit schemes with broad sectoral coverage and also 
have defined sectors considered strategic that require financing. BNDES changed its strategy 
over the years and over different political cycles. While over the first period of the twenty-first 
century a more challenge-oriented approach was key to identifying specific obstacles related 
to innovation activities in specific sectors of interest—which would then be addressed using 
targeted programs—today, BNDES's strategy is more horizontal, in line with the priorities and 
strategies of the federal government. Chile has not defined strategic sectors, with the excep-
tion of a program in the nonconventional renewable energy sector.

With respect to the scope of loans, most NDBs focus their credit programs on SMEs. Only in 
China, Colombia, France, and South Korea do they also meet the needs of large public and pri-
vate investment projects. Bpifrance, for example, uses seed loans for both pre- and post-fund-
raising and traditional loans, usually supporting large projects leading to patent filings.

Another widely used instrument to meet capital needs is equities. All of the institutions offer 
equity financing, at least indirectly through funds of funds. If done directly, equity instruments 
are often offered by a separate subsidiary and/or separate funds managed by the NDB, al-
though it is also common for NDBs to participate in external funds. Some NDBs sit on the 
board of directors of the company. Funds of funds are becoming increasingly more important 
and efficient in raising capital. Sometimes, the use of equity instruments requires the NDB to 
find at least one additional partner for the investment.

In China, CDB was chosen as one of the pilot banks for innovating the Investment and Loan 
Linkage Mechanism (ILLM) where CDB established CDB Capital Technology Venture in 2016 
to provide equity investments combined with long-term loans from the CDB parent institu-
tion. Compared with the equity-plus-debt carried out by a commercial bank and an external 
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investment company before the pilot of ILLM, ILLM can effectively reduce transaction costs 
as CDB set up the fully-owned subsidiary. Since 2007, BNDES has been offering support 
with equity instruments both directly and through co-investments in funds, tailored to the 
developmental stage of the company and the project. As such, equity instruments initially 
included co-investment with funds of angel investors, but also support offered through seed 
capital funds. More recently, the offer of BNDES included venture capital and venture debt 
instruments. In 2018, the bank launched its first accelerator program (BNDES Garagem) in 
partnership with a venture capital fund and an innovation platform. CORFO has investment 
funds which operate as funds of funds. They are broadly viewed as successful, but because 
their scale is limited a priority seems to be to increase them significantly. In this regard, 
Bancóldex has moved to a more active policy: a fund of funds launched in 2019 with a stron-
ger emphasis on venture capital investments. In all funds, the institution retains a minority 
position, and the management of each fund is in the hands of a private fund (investment) 
manager, with Bancóldex participating on the boards of each fund. In any case, the size of 
both mechanisms is relatively small: in 2020, the modernization lines represented 0.1 percent 
of Colombia's GDP, and the size of the firms in which the equity and venture funds are in-
volved was 0.2 percent of the country's GDP. In Mexico, indirect equity investments through 
funds of funds are designed at each stage of the innovation process, from seed capital to 
venture capital and, more recently, venture debt instruments. Bpifrance also uses convertible 
bonds and equity instruments both directly (in socially responsible companies) and through 
funds often managed by Bpifrance itself, for companies that have already successfully raised 
resources from the market.

Guarantees are another commonly used instrument, employed to partially absorb the risk 
borne by commercial banks. In China, guarantees account for a small share of CDB's total 
portfolio, even though it provides guarantees for custom duties for firms. Instruments such as 
syndication and loans for venture capital guiding funds also encourage private participation 
in financing innovation. 

In Chile, guarantees have emerged as a quantitatively important instrument. These guaran-
tees, mainly to commercial banks, can play a useful role in mitigating uncertainty, such as by 
introducing new technologies. They are very indirect instruments; thus, they limit CORFO's 
ability to steer policy.

Subsidies are a common tool used by NDBs, especially when innovative project proposals 
face particularly high interest rates in local financial markets. Chilean CORFO has a strong 
emphasis on subsidies, which have in recent years (except 2020) been among the main in-
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struments it has used, both in general and for funding innovation. Indeed, within the subsidies 
granted by CORFO, important categories are technological capacities and innovation. Within 
other categories, such as entrepreneurship and territories, there are also important elements 
of innovation.

Bpifrance's support for innovation activities includes scholarships in the form of subsidized 
loans to cover the initial costs of the investment, grants, recoverable advances, and zero-in-
terest loans to support the validation of the investment and to promote partnerships with 
foreign companies.

Other instruments used to promote rapid development are accelerators and technical assis-
tance. In Chile, Start-Up Chile is a relatively small instrument of CORFO, but one that has at-
tracted a great deal of attention. It provides initial support to new companies, some of which 
have become very successful.

The activities of Bpifrance in support of innovative activities are focused on very small busi-
nesses and SMEs through a series of programs and instruments specifically designed for 
each developmental stage of the borrower. Initially, companies are offered a series of pro-
grams aimed at structuring the business. They provide access to networks of stakeholders, 
and services provided include tailored consultancies, accelerators, and face-to-face university 
programs. Once companies have developed an action plan, the first form of financial support 
offered by Bpifrance includes short-term credit, mainly to finance cash-flow operations. In-
ternationalization and access to foreign markets, supported with export insurance solutions, 
and medium- to long-term credit are the financial instruments with the highest disbursement 
over the last years. They usually precede support for innovation activities, which includes a 
wide range of instruments designed to cover all phases of the investments, from the matu-
ration and validation phase up to the post-maturation phase when companies have already 
successfully raised funds from investors.

In South Korea, the KDB was one of the most important institutions to implement govern-
ment programs to boost the economy focusing on information and communication technol-
ogy, the creative economy, and green technology. More recently, it adapted its strategy to 
meet government requirements and became a networking platform for SME start-ups and 
investors. 
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Table 2 • Instruments and Services Provided by National Development Banks

Country / 
NDB

Credit Size of the loans Types of programs

Equity 
& 

venture 
funds

Guarantees Subsidies

Accelerators 
and 

technical 
assistance

Presence 
of 

regional 
offices

First-
tier 

loans

Second-
tier 

loans
Big Medium Small Horizontal Vertical

Brazil 
BNDES ü ü ü ü ü ü ü ü ü ü ü

Chile 
CORFO ü ü ü ü ü ü

China
CDB ü ü ü ü ü ü ü ü ü ü ü

Colombia 
Bancóldex ü ü ü ü ü ü ü ü ü ü ü ü

France 
Bpifrance ü ü ü ü ü ü ü ü ü ü ü

South Korea 
KDB ü ü ü ü ü ü ü ü ü

Mexico 
NAFINSA ü ü ü ü ü

Source: Authors' elaboration.
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2.3  Learning Mechanisms to Identify 
Impediments to Innovation
The differentiated performance among countries and regions in their patterns and process-
es of catching up raises significant policy issues and challenges. One of them is the role of 
capabilities in productive transformation. Mainstream growth models have largely neglected 
capabilities (defined as the capacity to define the feasible patterns and processes of produc-
tive transformation). These models view economic development as a process of production 
factor and technology accumulation, assuming a mechanistic relationship between invest-
ment in productive capacities and growth, with market forces driving the accumulation and 
growth process. 

Thus, capabilities in this context are expressed in the options defining the scope and nature 
of productive transformation and in the competencies that allow countries to translate op-
tions into productive capacities. To develop these skills, the learning process is fundamental 
not only at the individual level but also at the collective level of social groups—in enterprises, 
organizations, the economy, and society as a whole. In addition, learning itself represents a 
capability. Learning to learn is therefore a central element of high-performing learning sys-
tems in a dynamic economic context. Thus, collective learning is a key component of the 
capabilities for productive transformation.

Regarding capacity building, some cases studied in Latin American and Caribbean (LAC) 
countries seem to be based on this model. Meanwhile, the experiences of China, France, and 
South Korea show greater efforts to develop capacities internally in the NDBs. This follows 
from the low importance given to capacity building in the cases studied and to the learning 
mechanism to identify impediments to innovation.

As can be seen in Table 3, different learning mechanisms to identify impediments to innova-
tion have been implemented by the NDBs studied.

Evaluations and Periodic Reviews by Independent Evaluators

It is clear from the case studies that evaluation is not always done internally (with the con-
sequent lack of opportunities for the development of internal capacity) and often focuses 
mainly on financial aspects. Evaluations should include the developmental benefit, or the pro-
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ductive transformation achieved. On the other hand, different countries conduct performance 
evaluations or evaluations of compliance with performance indicators as a requirement for a 
successful allocation of funds from the public budget. These evaluations are usually carried 
out by external teams or national budget offices. To illustrate the case, in Colombia innova-
tion initiatives are subject to evaluations by Bancóldex or the institution in charge of the pro-
gram, as well as periodic reviews by independent evaluators. The result of those reviews leads 
to changes in the programs. In the case of equity and venture capital funds, the evaluation is 
undertaken by the boards of each of them, in which Bancóldex participates. 

In Chile, evaluations have been carried out by external consultants. While this ensured the 
independence of the evaluation, it implied that capacity was not built up internally. The Min-
istry of Finance has carried out evaluations more recently, but they have been focused on 
financial aspects.

Formal Links with the System of Science and Technology

This is another important avenue for feedback and constant improvement of innovation-ori-
ented instruments and programs. In the case of Chile, the Technological Capabilities Office 
(GCT) has been contributing not only to the development of technological capacities en-
abling innovation and creation of public goods for competitiveness, but also to the strength-
ening of technological alliances between universities, technology centers, and companies in 
R+D+i, with a long-term vision that's high impact and mission oriented in prioritized produc-
tive sectors. As of 2020, in coordination with the recently created Ministry of Science and 
Technology (Law 21.105, Article 2), the national system for the promotion of R&D, technolog-
ical development, and business innovation was reorganized, focusing the scope of action of 
CORFO on “productive promotion, entrepreneurship and productive or business innovation, 
technological development for productive purposes and strengthening of human resources 
for this area.” This implied a transfer to the National Agency for Research and Development 
(ANID) of the instruments of the GCT that until that time were more linked to the strength-
ening of the transfer capacities in the universities and those centers whose object was mainly 
research and development with a focus on a lower technology readiness level, with those that 
had a vocation of technological development with productive or mission-oriented purposes 
remaining in CORFO.
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In China, the Ministry of Science and Technology (MOST) and CDB have jointly called for 
the advent of sci-tech MSME platforms. In 2006, together with MOST, CDB released a plan 
to encourage the setting up of sci-tech MSME platforms with the help of local governments 
(MOST and CDB, 2006). The plan is intended to encourage existing agencies to partner with 
CDB for funding by making them the official local agencies for CDB's loans for sci-tech start-
ups. The existing agencies may include: (i) local science and technology bureaus; (ii) incu-
bators of sci-tech companies affiliated with the committees of new districts, such as Wuhu 
high-tech incubation service sector, which provides legal, managerial, and resource support 
for local start-ups; (iii) productivity promotion centers overseen by the Chinese Committee 
of Productivity Promotion Centers, such as the Shanxi Productivity Promotion Center, which 
introduces technology, technical experts, and knowledge into local MSMEs; (iv) featured in-
dustrial bases, such as the Jiulong Sci-Tech Park commercial-car-featured industrial base, 
which aims at maximizing the conglomeration of firms in locally featured industries and pour-
ing policy support into them; and (v) guarantee and investment companies for start-ups set 
up by local governments. The above-described agencies can only apply to act as managerial 
platforms if they possess the capacity to control financial risks and repay debts; otherwise 
they are eligible to apply to act as lending platforms (MOST and CDB, 2006).

Compared with traditional MSME sub-loans, the new model for sci-tech MSMEs has incorpo-
rated a more comprehensive collaboration and risk-sharing mechanism between the bank, 
the government, the corporations, and the guarantee companies. In the case of CDB, spe-
cialized task forces have been formed within the Committee of MOST-CDB Collaboration 
to improve cooperation between the bank and the government during the implementation 
of the plan. MOST actively supports local bureaus of science and technology and high-tech 
zone management committees in setting up sci-tech MSME platforms, providing funding to 
these local government sectors through MOST's existing programs. The local government 
sectors are encouraged to support the development of these platforms by granting funds re-
quired for their establishment and providing discounts for any loans made to sci-tech MSMEs 
through these platforms. CDB provides loans for the sci-tech MSMEs to grow, either directly 
(if it cooperates with managerial platforms) or through the platforms (if it cooperates with 
lending platforms). Meanwhile, the guarantee company provides guarantees for the MSMEs 
(MOST and CDB, 2006). In June 2019, CDB approved its branch in Zhejiang to be the pilot 
branch for development finance in support of sci-tech innovative MSMEs. Ever since the start 
of the pilot, the branch has explored the model of “bank-government-corporation-guarantee” 
cooperation, granting to sci-tech companies in areas ranging from electronic technology, 
biology, and new material to high-end manufacturing equipment.
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Dialogue between National and Local Stakeholders

Meetings between different stakeholders and the presence of regional offices are among the 
most valuable tools to learn about specific obstacles and market conditions. One of the most 
frequently used learning mechanisms to identify impediments to innovation is the permanent 
feedback received by the interest groups to which NDBs provide their services. This generally 
occurs at the local level and is strengthened to the extent that there are decentralized pro-
grams, as shown by the cases of Chile, Colombia, and France.

In the case of Brazil, partnerships and collaboration represent a key aspect of BNDES's activi-
ty. The bank constantly worked with other stakeholders in the Brazilian innovation ecosystem. 
Cooperation agreements are usually signed to complement the offer of financial instruments 
with those of the partner institutions—who often have greater access to grant instruments but 
also can take greater risk if not qualified as a DB—and also to develop a common framework 
of support to innovation activities and to networks among all stakeholders in the ecosystem. 
Recently, several collaborations have been signed with different types of stakeholders. In re-
cent years, more than 10 sectoral programs have been co-managed with FINEP. In terms of re-
cent collaborations, in 2017 BNDES signed a technical cooperation agreement with the social 
organization EMBRAPII, and in 2021 it launched a co-investment program to foster innovation 
activities in the areas of digital transformation, defense, new materials, and social and environ-
mental sustainability. Another technical cooperation agreement was signed in 2017 with the 
research foundation FAPESP to support small, innovative businesses in their initial stages with 
financial resources and technical consultancies from associated research centers. The follow-
ing year, a cooperation agreement was signed with the private nonprofit organization SEBRAE 
to promote financial and technical support of more than 280,000 MSMEs. 

In this regard, the program that is worth highlighting in the case of Colombia is the Produc-
tivity Factories, which began in 2018 under Productive Colombia with funds also managed by 
Fiducóldex. This program offers paid assistance (up to 60 hours, previously 80, with a subsi-
dy of about 70 percent) to individual firms but particularly aims at developing a large-scale 
market for business assistance in the country. The program offers support to formal firms 
(medium-sized or large ones) and is coordinated with the Chambers of Commerce. The most 
important activity of the Regional Competitiveness and Innovation Commissions has been 
the launching of several regional cluster initiatives. More than 100 have been registered by the 
public–private cluster network, and 35 have met the highest standards that the network has 
adopted. These initiatives, managed by the Chambers of Commerce, are networks of private 
firms in different sectors. They were launched in Medellin in the early 2000s but became a 
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broader trend after the creation of the regional commissions in 2006 and have been growing 
over the past decade in several regions (in particular Antioquia, Bogotá-Cundinamarca, Man-
izales, Norte de Santander, Quindío, Risaralda, Santander, and Valle del Cauca). Although there 
is no formal review of their effectiveness, experts in the field consider that they have been 
successful in helping improve business models, developing new products, generating some 
technological instruments at the regional level (e.g., technology labs, in association with local 
universities), increasing productivity, and, in some cases, generating new export products.

In France, the support of the local divisions at regional level is crucial to identify specific 
weaknesses and local market conditions. The constant feedback between regional offices 
and headquarters allows Bpifrance to continuously revise existing programs and define new 
ones. Regional divisions are paramount for the activity of Bpifrance, as they allow the bank 
to have up-to-date knowledge of the local market conditions. In addition, public events are 
regularly organized to convene stakeholders and collect information about companies' needs 
and current obstacles to investment.

In South Korea, regular meetings among stakeholders who are part of the KDB network allow 
the bank to maintain its position as market observer and networking platform. By facilitating 
meetings between entrepreneurs and investors, together with constant interactions with the 
government, the KDB can constantly obtain updated information about the main obstacles 
preventing companies from investing in innovation activities. 

For example, the KDB has been one of the main vehicles in supporting the financing of the 
government's industrial policy through loan disbursements to organizations in key strategic 
industries. To do so, the bank had to appraise these organizations' economic and risk po-
tential before granting financial assistance and monitor their performance thereafter. This 
led to the development of competencies in assessing organizational project potential, typi-
cally in high-risk industries, and measuring performance using nonfinancial criteria, creating 
a specialization in technological evaluation performed prior to (or during) offering financial 
assistance. This helped develop KDB's role from merely financing industrial policy to helping 
to guide it. With a more recent focus on the strategy of developing innovation through the 
knowledge economy, the KDB also plays a key role in providing technical assistance along 
with its financial instruments in innovative areas. 

For the market maker activities described above, the government mandate is key. The Finan-
cial Services Committee (FSC) is the central government authority that works closely with 
the KDB and other private financial institutions in South Korea. In the Innovative Growth Poli-
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cy Council, FSC policymakers and KDB officials have an open dialogue discussing the sectors 
in which it is worth investing.

In sum, the efforts by the bank reach far beyond the tasks of a common policy bank, hand-
ing out loans and providing liquidity in times of crisis. The KDB has become a networker 
and a central start-up ecosystem facilitator, amassing information and expertise about inno-
vative sectors and establishing a meeting platform to scale and operate newly developing 
businesses.

Building Up Internal Capacity on Catching Up

There are a few experiences that demonstrate the effort made to develop internal capac-
ities in the area of productive transformation. Some experiences in China and France are 
described below.

In China, when evaluating project outcomes, CDB does not simply focus on the performance 
of individual projects. Instead, it pays more attention to the externalities generated by 
innovation projects and the fulfillment of national innovation policies. Internally, CDB has 
made efforts to compile cases on innovative financing mechanisms that demonstrate its role 
in incubating markets. Externally, the Ministry of Finance evaluates the overall performance 
of CDB. More efforts must be made to design an evaluation matrix that fits the development-
oriented mandate of CDB while taking banking performance indicators into account.

By integrating the expertise of institutions with different strategies and missions, Bpifrance 
was able to build on an existing set of capacities and skills that allowed the French DB to 
provide support for innovation and general funding for industry, with an established network 
of regional and national public and private actors. From Oséo's experience in innovation, 
Bpifrance integrated its expertise on SMEs, regional offices, existing relationships with SMEs 
and commercial banks, and, importantly, on the countercyclical response, which became 
fundamental after the 2008 subprime mortgage crisis. From the department of the Caisse 
des Dépôts et Consignations CDC Entreprises, Bpifrance integrated 20 years' experience in 
managing funds of funds, fostering the venture funds industry in France, and links with pri-
vate investors. This experience became extremely useful with the launch of the National and 
Regional Strategic Investment Funds (FSI and FSI Régions).
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The highly specialized expertise within the French NDB not only allows for more efficient 
screening and evaluation of projects, but also enables it to offer nonfinancial services to 
companies. This service is in high demand particularly from very small businesses and SMEs, 
which often lack knowledge, particularly those that are very young and innovative. Tailored 
technical and financial consulting services represent one of the most successful nonfinancial 
products. One of the major strengths of this service is the modality through which it is of-
fered, with the regional team of experts in charge of offering more personalized and closer 
support to businesses. It is also common that consulting services aimed at reinforcing the 
business model and supporting start-ups, SMEs, and mid-cap companies in their strategic 
and operational issues are offered in partnerships with a team of 300 external independent 
experts, such as in the accelerator programs. Entrepreneurs of businesses in their initial stag-
es can also participate in the program called Bpifrance Université, offering online and face-
to-face training to develop the managerial skills of managers and entrepreneurs and give 
them access to the networking platforms of Bpifrance and multiple events organized with 
entrepreneurs and other innovation stakeholders. Finally, a series of programs focused on 
networking completes the list of nonfinancial services offered to companies.

Learning to Learn or Learning-by-Doing 

These are the most recurrent modalities used to evaluate instruments that support innova-
tion. That is, as part of the implementation cycle of a new program or initiative, it is designed, 
implemented, and then evaluated to obtain feedback. Unfortunately, frequently this cycle 
does not perceive new needs or challenges derived from changes in the environment in a 
timely manner. As can be seen in the case of Chile, evaluation has played an important role in 
deciding which instruments offered by CORFO are effective. If an instrument is problematic, 
it has been modified or even eliminated. 

In Mexico, NAFINSA has been able to build strong expertise in a few areas, namely renewable 
energy and digital online platforms. At the beginning of the twenty-first century, renewable 
energy became the primary focus of NAFINSA's activity in support of innovation, and since 
then the Mexican NDB has quickly integrated and developed the necessary knowledge and 
expertise in a dedicated division. In recent years, the interest in digital online platforms led to 
the creation of another dedicated division, similar to the previous experience on renewable 
energy. In both cases, while initially the identification of impediments to innovation activities 
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was slow and characterized by several difficulties due to the novelty of the activities, NAF-
INSA was able to quickly develop experience and tools through a learning-by-doing process.

Specialized Units

The establishment of units specialized in strategic planning and innovation is part of a mech-
anism to detect opportunities and barriers to innovation in the global product and technol-
ogy space. The productive capacities space describes a country's existing portfolio of tech-
nologies and products it masters at a particular point in time.

After innovation was recognized as a strategic priority for BNDES activity in the early 2000s, a 
few years were necessary to adapt programs and instruments before they could be deployed 
to companies. With the organization of a dedicated innovation division within the bank in the 
early 2000s, competencies and expertise were rapidly integrated and developed, allowing the 
NDB to expand the set of instruments and programs in support of innovation activities.

In 2015, Chile created the Technological Capabilities Office (GCT). This was the result of the 
need to specialize a part of CORFO's intervention around technological development pro-
grams by mission, deploying those programs and projects in strategic areas of greater scope 
and duration. They are executed collaboratively between actors in the scientific-technological 
world and companies, with the aim of developing programs, instruments, and other actions 
to strengthen the capacities of transfer, adaptation, development, and diffusion of technolo-
gies throughout the national innovation ecosystem. Additionally, it develops the public goods 
necessary for the productive development and strengthening of the regulatory capacities of 
the state.

The results of the study show the importance of promoting the implementation of an inte-
grated learning strategy that creates capabilities for high-performing patterns and processes 
of productive transformation. Such a learning strategy embraces education, training, tech-
nology, R&D, trade and investment policies, promoting learning in all sectors, at all levels, and 
in multiple locations, as well as fostering institutions to trigger, accelerate, and sustain these 
learning processes.
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Table 3 • Learning Mechanisms to Identify Impediments to Innovation

Evaluations 
and periodic 
reviews by 

independent 
evaluators

Formal links 
with the 

system of 
science and 
technology

Built up 
internal 

capacity on 
catching up

Learning 
to learn or 
learning-
by-doing 
process

National/ 
local 

stakeholders' 
dialogue

Specialized 
unit

Brazil / BNDES ü ü ü ü ü

Chile / CORFO ü ü ü

China / CDB ü ü ü ü ü ü

Colombia / Bancóldex ü ü ü

France / Bpifrance ü ü ü ü

South Korea / KDB ü ü ü ü ü

Mexico/ NAFINSA ü ü ü ü ü ü

Source: Authors' elaboration.
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2.4 Design and Implementation Strategies of 
National Development Banks for Innovation 
Financing
In all cases, NDBs closely interact with the government and ministries to define innovation 
and industrial policies. While the government almost always sets forth the overall strategy, 
some NDBs have proactively communicated with their governments to improve existing pro-
grams based on their practical experience (Brazil, China, Colombia, France, and South Korea). 
Other NDBs lack such independence and rely primarily on the programs designed by the 
government (Chile, Mexico). 

The varying degree of autonomy may have stemmed from the funding sources of NDBs. For 
example, in 2018, borrowing from governments and other institutions only accounted for 
around 3 percent of CDB's funding source (China), whereas in Mexico, financial resources are 
mainly raised from concessional loans from international organizations. The ability of an NDB 
to finance itself through the market means that these financial institutions may be able to 
improve political capabilities. 

The degree of autonomy in selecting areas of interest also differs across different political 
cycles (Brazil, Chile, and Mexico). In some governments, specific sectors are appointed to be 
the major focus for innovation support, while more conservative governments emphasize 
horizontal aspects such as entrepreneurship (Chile). Countries with a relatively stable gov-
ernment administration such as China have maintained a relatively constant focus on both, 
and the heavier emphasis on sci-tech MSMEs was laid gradually through years of reforms and 
pilot projects, as opposed to the rapid shift seen between different political cycles. 
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2.5 Institutional Capabilities of National 
Development Banks
The institutional capabilities of the NDBs are strongly related to the history of NDBs. In terms 
of traditional financial instruments, some banks have inherited high-quality staff from their 
predecessor (China, Colombia, France), and the long history of some banks has also allowed 
them to foster a mature system of staff training and evaluation (Brazil, Colombia, South Korea). 

For equity instruments, particularly venture capital and venture debt, expertise has been 
developed more recently. For Bpifrance, the expertise in equity has come from the merged 
institutions, all of which had a long history of activity. In the other NDBs, institutional capabil-
ities in equity investment are newly developed, with some setting up specialized subsidiaries 
(Brazil, China, Mexico).

The internal technical capabilities come from a staff portfolio of engineers and scientists, 
cooperating with experts in financial instruments and macroeconomic policies (Chile, China). 
External technical capabilities are also drawn from collaborations to make up for lack of ex-
pertise in certain areas (China, Mexico).
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2.6 Self-Evaluation of the Activities in Support 
of Innovation
All of the NDBs analyzed in this project have undertaken ex-ante evaluations of specific in-
vestments, particularly in the case of equity investments and first-tier lending. They do not 
evaluate second-tier lending because the financial institutions directly providing the loan 
incur the risks. All NDBs undertake ex-post evaluations of their activities, but they are out-
sourced in some cases (notably Chile), of variable quality, and generally refer only to the 
financial aspects of their investments. Thus, they help identify nonperforming businesses 
within the portfolio, but not whether the financial support by NDBs has helped enhance in-
novation in the country or the sector to which they are providing financial support. The high 
quality of the evaluations by the French and South Korean NDBs analyzed in this project 
could serve as examples to improve those conducted by the Latin American institutions.

There is a need for broader self-evaluation of the effects of NDB financing on national inno-
vations, to ensure alignment with national priorities. This should also encompass how inno-
vation financing interacts with science and technology policies. The best example of national 
self-evaluation is Brazil, where the broader evaluations have fostered the continuation of 
successful programs as well as the discontinuation of ineffective ones. Colombia also under-
takes good evaluations of its productive sector policies, but has not always influenced the 
reorientation of programs or larger budget allocations to innovation activities.

Strengthening innovation teams is essential. One interesting example is the Mexican initiative 
to create a new innovation division of its NDB, which is currently defining a new framework 
to internally evaluate innovation activities. Regular NDB evaluation staff is also essential. The 
Colombian NDB is a good example in this regard.



Conclusions 
and Policy 

Recommendations
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The support of national development banks (NDBs) for industrial development has always 
been linked to national industrial and innovation policies. Nevertheless, NDBs have some 
autonomy to select areas of interest. The crucial point is the role attributed to NDBs over 
different political cycles, which is strongly correlated with governments' decisions about their 
capitalization and, therefore, the availability of resources for the institution. In this context, 
we have found that the ability of NDBs to raise resources from external sources is key to re-
ducing radical shifts in their strategies and to guaranteeing greater continuity of the financial 
support offered to the economy over time.

As crucial actors within the system of innovation, all NDBs have repeated vertical interactions 
with government and ministries and horizontal interactions with other innovation agencies, 
industry associations, and other DBs (multilateral, regional, and national) in the ecosystem. 
When proactive, the interaction with political institutions is characterized by constant feed-
back and reciprocal agreement on the main goals of the policies, while proactive interactions 
with other innovation agencies and DBs often lead to the creation of programs in partnership. 
Horizontal collaboration in this context is one of the most successful practices to comple-
ment the financial and technical capabilities that NDBs are lacking, providing a way to reduce 
the time necessary to develop them internally or the cost of integrating them from outside 
the institution. Periodic self-evaluation of interactions with national government and other in-
novation authorities must be strengthened, and their results should generate relevant chang-
es in the policy agenda and associated innovation instruments, including those managed by 
the NDBs themselves. 

NDBs rely on a portfolio of tools and instruments that allow them to provide support to dif-
ferent types of companies and investments that are strictly related to their statutes and geo-
graphic coverage. Today, most NDBs can make equity investments, at least indirectly through 
funds and often through a subsidiary specifically dedicated to these types of financial instru-
ments. Not all NDBs can, however, have a seat on the board of directors of the companies 
where they invest. In terms of loans, decisions on whether to support companies directly 
with a first-tier channel or through second-tier instruments are generally based on the struc-
ture of the NDB and on the necessity to foster the development of national private financial 
markets. First-tier disbursement allows NDBs greater say in the policy direction, and the 
extent to which NDBs disburse resources through this channel is more often related to the 
political cycle than to the degree of agency costs relative to government failures. Second-tier 
disbursement, by contrast, is necessary when NDBs are not spread out geographically, but 
are also useful to attract additional financial resources and crowd in private actors, when 
they are willing to participate in the investments, although this rarely occurs with high-risk 
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investments. In this regard, additionality of resources is a serious concern for almost all NDBs, 
and funds of funds currently represent the most successful types of instruments to crowd in 
additional resources from both private and public sources. Guarantees are also useful finan-
cial instruments to partially absorb the risk of highly risk-averse private financial institutions, 
which can encourage them to provide financial support to companies, particularly where 
there is high uncertainty about the returns of the projects. Guarantee funds are in some cases 
independent of the NDB, and this financial instrument requires full political support of the 
government, which is usually the guarantor of last resort. 

We also observe an increasing demand by companies (and commercial banks) for technical 
support. Today, NDBs have not only excellent financial expertise, but also greater knowledge 
of the markets, integration in the innovation ecosystem, and better scientific/technological 
expertise compared to other financial institutions. In addition, events aimed at gathering dif-
ferent stakeholders and strengthening the networks allow NDBs to complement the available 
information on obstacles to investment and local market conditions. The available informa-
tion allows NDBs to design and implement strategies for innovation financing, which strictly 
depends on whether programs are in relation to a specific policy framework. Constant inter-
actions with the government and ministries enable successful implementation of programs, 
while successful implementation of innovation financing is related to knowledge of national 
and regional market conditions and to the degree of expertise within the institution. 

In addition, the legal status of the bank and its alignment with international regulatory 
frameworks (Basel III in particular) may represent an additional constraint not faced by 
other innovation agencies offering similar services (including equity instruments) but not 
as qualified as NDBs. It is thus necessary to assess whether the status of the NDB is the 
most appropriate for financial institutions supporting high-risk investments, such as innova-
tion, or whether the status of the relevant innovation agency allows for a greater influence 
of public financial resources. In addition, it is important to consider whether international 
regulatory frameworks limit the activities of NDBs, and whether NDBs should be subject to 
specific regulations, with the general ones applicable only to private financial institutions 
(Gottschalk, Castro, and Xu, 2022).
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A1 Systems of Innovation
The concept of a national system of innovation (NSI), initially introduced by Freeman in the 
1980s, was the first attempt to study innovation using a systems approach. The concept of 
system as aggregation across different actors and their interactions (Lundvall, 2016) and a 
broad definition of innovation (Freeman, 1987; Lundvall, 1992; Nelson, 1993) represented the 
core of the NSI framework. Moving away from the perspective of looking at separate and 
isolated processes, the NSI authors emphasized the importance of several dimensions and 
roles at the national level, such as the importance of public policies, the role of human capital 
and R&D investments, and the importance of producer-consumer relationships as well as the 
interactions between private and public institutions, such as universities and other nonmarket 
institutions. Consequently, institutions and constant interactions among different actors—
themselves strongly shaped by social, institutional, and political factors—are of primary 
importance in the NSI framework.

The complexity of organization and the multiplicity of subsystems at the national level shed 
light on the importance of moving away from a more overarching and less formal national ap-
proach, such as the one proposed in the NSI framework, toward a more in-depth analysis of 
the relationship between technology and innovation within specific geographical areas. The 
concept of a regional system of innovation (RSI) was initially introduced toward the end of 
the twentieth century (Cooke, Uranga, and Etxebarria, 1997; Braczyk and Heidenreich, 1998) 
following the increasing interest for companies' interlinkages and geographical proximity 
(Saxenian, 1991). Building on the experience of the Italian system of innovation, where small 
and medium-sized companies performed highly innovative activities at smaller local/regional 
levels (Malerba, 1993), the RSI framework highlighted the importance of formal and, more im-
portantly, informal relationships and interactions among companies within the same cluster. 
The concept of "regional" itself varies greatly depending on the context, including groups 
having similar cultural and linguistical features and the simple administrative aggregation of 
local areas at the national level. Nevertheless, by borrowing many concepts from the NSI ap-
proach, a regional approach to studying innovation systems introduced the need for a deeper 
understanding and identification of factors that could differ substantially at the national level 
but are similar across geographic areas, such as the development of the financial sector.

Finally, the technological and sectoral systems of innovation (TSI and SSI) are frameworks 
focused on a specific technology used across different sectors or on the various technologies 
used within a specific sector. While the technological framework was introduced by Carlsson 
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and Stankiewicz (1991) and the sectoral framework was developed by Malerba (2002), both 
approaches focus on technological development and exchange across industries, emphasiz-
ing the presence of heterogeneities and specificity across sectors and technologies (Breschi 
and Malerba, 1997; Archibugi et al., 1999).
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A2 Letter for Interviews
Dear …,

As briefly introduced in my email, we are working on a project funded by the Inter-American 
Development Bank (IDB) looking at the capabilities needed to implement strategies of Na-
tional Development Banks (NDBs hereafter) in supporting investments in innovation. More 
specifically, we aim to investigate 1) How NDBs adopted tailored strategies in tackling dif-
ferent obstacles related to investments in innovation and which are the main required capa-
bilities to ensure that they have maximum development impact; and 2) How NDBs refrained 
from adopting additional or more complex programs due to insufficient capabilities to handle 
them well. The emerging evidence will provide a clear understanding of the different types of 
finance and strategies that have characterized different systems of innovation and which best 
practices can be generalized to other NDBs depending on the capabilities are their disposal. 

We posit that insufficient private financial support for socially efficient investment projects in 
innovation motivating NDB intervention is often due to i) Knowledge spillovers or externali-
ties (the social return differs from the private return because some of the investment return 
accrues to third parties); ii) Financial failure (the private investment return is high but private 
lenders regard it as uncreditworthy); iii) Asymmetric information (private lenders cannot 
screen projects to assess their individual private returns and incentivize entrepreneurs); and 
iv) Coordination failures (the realization of project returns requires the joint investments of 
different firms requiring non-market planning).

During our call, we would like to discuss the key aspects that have characterized the recent 
support of the NDB to innovation, with particular emphasis on: A) The recent role of the 
NDB in supporting innovation; B) Strategies and institutional capabilities of the NDB; and 
C) Self-evaluation of programs and strategies. We annex a model to guide our interview de-
tailing these questions for your consideration. Please adjust as needed to include additional 
considerations relevant to this project.

– NDB's definition of innovation

– Main obstacles to innovation

– NDB innovation mandate

–  Success cases in innovation financing and support - what factors contributed to success 
and general lessons to be drawn
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– Interaction with other actors in the design of public policies and DB's activity

– Innovation portfolio of the NDB

– Learning mechanisms to identify impediments to innovation

– Design and implementation strategies for innovation financing

– Institutional capabilities that NDBs need to acquire, develop internally, or integrate:

•  Technological and technical - not only financial

•  Operational - to implement programs in coordination with clients and partners

•  Of public governance - to ensure political support preserving functional indepen-
dence to avoid capture

Please, do not hesitate to contact us in case further information is required.
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A3 Interview Questions

BLOCK A: RECENT ROLE OF THE NDB IN SUPPORTING INNOVATION

I) NDB innovation mandate

-  Disbursement for specific sectors vs. specific innovation 
categories or market failures, at national level vs. regional 
areas

1) Specific sectors
2) Innovation categories (e.g., green, start-ups)
3) National, regions/geographical areas

II)  NDB role in innovation: interaction with other actors in the design of public policies and DB's activity

-  Design of public policies: Coordination with other 
national and multilateral DBs, public agencies, political 
institutions, and civil society

1) Other national and multilateral DBs
2) Other public agencies
3) Political Institutions (government, ministries)
4) Civil society

-  DB's activity: Coordination with other national and 
multilateral DBs, public agencies, political institutions, 
and civil society

1) Other national and multilateral DBs
2) Other public agencies
3) Political institutions
4) Civil society

III) Innovation portfolio of the NDB

- Preferred financial instrument

1) Loans
2) Guarantees
3) Grants
4) Equity

5) Venture capital
6) Venture debt
7) Insurance
8) Securitization

- Distribution channel 
1) First tier
2) Second tier

-  How companies are targeted (example: by size, by 
sector, etc.)

-  Effort to crowd in additional external resources for the 
funded project

1) Commercial banks' resources
2) Multilateral and regional DBs
3) Equity capital markets
4) Companies' resources (liquidity, bonds)
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BLOCK B: STRATEGIES AND INSTITUTIONAL CAPABILITIES OF THE NDB

IV)  Learning mechanisms to identify impediments to innovation and refine strategies

-  Feedback mechanism to learn about investment 
opportunities, best/worst practices

1) Within the development bank (e.g., calls, research)
2) From funded companies
3) From partners (e.g., commercial banks)
i. If partners, please specify:

-  NDB ex-post program and strategy evaluations 
(systematic? consequential?)

V)  The NDB's design and implementation strategies for innovation financing

- Internal process followed to elaborate and vet strategies 
and programs (how determinant are analytical/research 
inputs for decisions?)

1) Program justification
2) Financial instrument and channel of distribution
3) Eligibility and pricing parameters

VI)  Institutional capabilities (technical and technological, operational, of public governance)

-  Most required capabilities depending on the type of 
program and strategy

1) Technical and technological
2) Operational (inc. coordination with other agencies)
3) Public governance (of)

- How capabilities are owned by the NDB

• Technical and technological
1) Acquired
2) Developed internally
3) Integrated (e.g.: with partnerships)

• Operational
1) Acquired
2) Developed internally
3) Integrated (e.g.: with partnerships)

• Public governance (of)
Explain how the governance structure supports or 
constrains effective NDB innovation-financing strategies

BLOCK C: SELF-EVALUATION OF PROGRAMS AND STRATEGIES 

VII) Experiences with adjustments to programs and strategies due to insufficient capabilities

1) Yes (explain)
2) No

If Yes: were the programs:
a) Changed (explain)
b) Cancelled

VIII)  Self-evaluation of impediments in the status quo: 
Missing capabilities constraining existing programs or precluding more effective strategies
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A4 Summary of the Interviews: Comparing 
Capabilities to Support Innovation Activities 
across National Development Banks

A4.1 National Development Banks' Innovation Mandate

Brazil

Since its creation in 1952, the Brazilian Development Bank (Banco Nacional de Desenvolvi-
mento Econômico e Social, or BNDES) has been Brazil's main financial institution for the 
implementation of industrial and development policies. Although activities in support of in-
novation and industrial activities were already in place to facilitate import substitution in-
dustrialization in the 1960s, it was only in the mid-2000s that the bank introduced an official 
definition of innovation, together with a dedicated division and standards and procedures to 
evaluate projects. Since then, BNDES has rapidly developed a set of horizontal and vertical 
programs offering a wide range of financial instruments, including direct and indirect equity 
investments, which have strictly followed the priorities of the different administrations over 
the years.

Chile

With the return of democracy in the early 1990s, CORFO focused on supporting the compet-
itive capacities of Chilean private companies, especially smaller ones. CORFO's high degree 
of flexibility and autonomy for decision making enabled it to develop a variety of instruments 
to encourage entrepreneurship, and it added a focus on entrepreneurial innovation in strate-
gic sectors. In the 2000s, it added an even stronger focus on explicit support for entrepre-
neurship with an emphasis on technological innovation. As distinct from previous periods, it 
emphasized market incentives, prioritizing the role of demand. The logic was based on an 
analysis of how to correct market failures, and the focus of the instruments developed was 
on meeting the needs of individual companies. Innovation projects were generated based on 
the initiative of private companies, with the role of CORFO seen as mainly correcting market 
failures associated with uncertainty, for example by providing nonreimbursable grants for 
co-financing, to encourage private companies to develop these projects. In the 2004–2008 
period, CORFO created Technological Centers for Innovation, as well as other mechanisms, 
to generate and/or strengthen advanced technological infrastructure and human resources 
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in technological entities, to stimulate the innovation demand in companies, and to create new 
products and services with high value and market potential in various sectors. Seven new 
centers were created in the following areas: Aquaculture, Food and Functional Ingredients; 
IT Health; Building Industry; Mining; Piloting Tech; Solar Center; and Digital and Advanced 
Manufacturing. In 2022, it seems likely the new government will also put greater emphasis on 
a more selective approach of encouraging technological innovation in sectors with greater 
potential dynamism and contributions to green transformation.

China

The China Development Bank (CDB) has been closely aligned with Chinese national innova-
tion policies. Initial efforts were sector specific. CDB provides lending to the seven “emerging 
industries of strategic importance” outlined by the State Council. These are energy saving 
and environmental protection, generation of new information technology, biology, high-end 
equipment manufacturing, new energy, new material, and new energy vehicles. However, it 
has relative autonomy in the selection of individual projects within these sectors. Our study 
suggests that rather than being a follower of national innovation strategies, CDB played an 
active role in shaping the national innovation policies of the seven emerging industries of 
strategic importance and providing support for these sectors well before they were officially 
identified. With the updated national focus on independent R&D, CDB has taken on a new 
role in supporting a specific innovation category, “mass innovation,” which includes sci-tech 
micro, small, and medium-sized enterprises (MSMEs). It has been chosen as a pilot bank for 
the Investment and Loan Linkage Mechanism (ILLM) and has been a key initiator to support 
the establishment of sci-tech MSME platforms around China. Working closely with the Chi-
nese government, CDB has taken advantage of its strong political capabilities to help shape 
national innovation strategies in their early stages, serving as an experimental field for inno-
vative policies, which then creates a demonstration effect for commercial banks to follow suit.

Colombia

After the market reforms of the early 1990s, successive Colombian governments have com-
bined trade liberalization with policies to promote competitiveness. Since the mid-2000s, 
particularly with the policy frameworks adopted in 2008 and 2015, “innovation” has risen in 
importance on the policy agenda, which is now formally called a “production sector policy.” 
It has a 10-year framework approved by the National Council of Economic and Social Policies, 
chaired by the president, the top national authority on economic and social issues. Innova-
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tions are understood broadly to include technical change but also new and better-quality 
products, new production processes, new marketing strategies, and improvements in the 
organization and administration of firms. Under this policy, there are several programs man-
aged by the Ministry of Trade, Industry, and Tourism. The system of national development 
banks includes four institutions. Bancóldex, formally the Foreign Trade Bank but today with 
a much broader agenda, plays the largest role, both through credit financing and technical 
assistance, but also with a growing array of capital and venture funds it supports. Fiducóldex, 
the fiduciary of Bancóldex, also administers the funds of the ministry's innovation programs. 
Following the broad concept of innovation, most policies and bank facilities have a horizon-
tal focus, including a strong emphasis on supporting MSMEs. The other NDBs are the Fondo 
para el Financiamiento del Sector Agropecuario (Finagro), for the agricultural sector; the 
Financiera de Desarrollo Territorial (Findeter), for regional development; and the Financiera 
de Desarrollo Nacional (FDN) for infrastructure development.

France

Problems of coordination among several agencies and financial institutions led to the cre-
ation in 2013 of the Banque Publique d'Investissement (Bpifrance), specifically targeting 
start-ups, innovation, development, internationalization, and buyout of French companies. 
The newly created NDB quickly developed a set of financial programs and instruments tai-
lored to the needs of companies and stages of investment, following a holistic approach to 
innovation broadly defined to participate in both low-risk and high-risk investments. Since 
2019, greentech, ecotechnology, and health industries of the future have become the core 
priorities of Bpifrance activities, specifically for the promotion of highly technological and 
radical innovation for the deep-tech industries.

South Korea

The Korean Development Bank (KDB) was created in 1954 to support the restoration and 
reconversion of the industrial sector after the end of the Korean War. In the 1970s, the KDB 
became the leading financial institution supporting energy, chemical, and export-oriented 
industries. In its early days, the KDB's main focus was on financing the large Korean conglom-
erates, chaebol, which were at the center of the government's industrial policy. Automotive 
and electronic industries became the main targets of KDB's long-term lending in the 1980s, 
together with greater opening of the Korean DB toward international markets. In the 1990s, 
the country expanded economic liberalization with the goal of joining the Organisation for 
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Economic Co-operation and Development (OECD). The strong position of the KDB in South 
Korea's economic policy became somewhat inconvenient for the country that embarked on 
a path toward a liberal market economy. However, the deep disruption caused by the Asian 
financial crisis in 1998, just one year after South Korea joined the OECD, caused a revival 
of state-led industrial policy. The KDB was tasked with implementing a large part of the 
post-crisis reforms. Following a government mandate, the bank's focus was support to SMEs 
and start-ups in an effort to rebalance the economy away from the dominance of the chae-
bol. Since the early 2000s, the KDB has transformed itself from a financing institution to an 
innovation agency. 

Mexico

The Mexican government defines the mandate and range of activities of the National Finance 
Bank (Nacional Financiera, or NAFINSA). It sets priorities and strategies in light of the pri-
mary tasks of developing Mexico's stock exchange and building up an active open market 
for government bonds. Current activities mainly focus on second-tier lending with the aim 
of developing and strengthening the private financial market with two exceptions, namely 
investment in renewable energy and sustainability projects. 
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A4.2 Interaction with Other Actors in the Design of Public 
Policies and Activities of Development Banks 

Brazil

BNDES always had frequent and direct interactions for the definition of targets and strategies 
with the Ministry of Development, Industry, and Foreign Trade, which is the organizational 
home of the Brazilian NDB, as well as with the Office of the President. As such, the activities 
and capitalization of BNDES have always been strictly in line with the government's priorities, 
which have often caused a rapid shift in the strategies and priorities of the bank when new 
governments come to power. In addition, partnerships and collaborations with innovation 
agencies and regional and multilateral DBs have always represented an important tool to 
complement the financial instruments and programs offered to Brazilian companies, although 
they often require a long process of negotiation among the institutions before becoming 
formal agreements.

Chile

The Chilean institutional model of support to science, technology, and innovation (STI) poli-
cies has been characterized as being based on a division of labor model, whereby the agen-
cies and instruments that support STI are grouped under separate specialized ministries 
(mainly Ministry of Science, which was fairly recently created, and Ministry of Economy). 
There have been some critiques that this institutional model is the result of separate initia-
tives and thus may not have a completely coherent logic. However, efforts have been made 
to strengthen the institutions and improve their coordination. The current institutional model 
of Chilean STI has four levels: Strategy, Policy, Implementation, and Execution. The agencies 
(such as CORFO and the National Agency for Research and Development [ANID, formerly 
Conicyt] ) are linked vertically with their respective ministries, the Ministry of Economy and 
the Ministry of Science. This facilitates high vertical alignment of strategy and policies in each 
agency, and with their ministry. However, it requires a major effort to maintain horizontal 
coordination between agencies and ministries. Furthermore, at the policy level, the budget 
office of the Ministry of Finance (DIPRES) provides a coordination role via their budget ap-
proval and expenditure monitoring; it also performs coordination to ensure horizontal consis-
tency between agencies' implementation from a financial perspective. A significant problem 
of the Chilean STI model is the limited scale of the resources that the public sector devotes 
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to this effort, as well as the relatively low participation of the private sector. Thus, the increase 
in both is likely to be a major objective of the new government.

China

After three rounds of reforms in 1998, the CDB gained considerable operational autonomy 
by setting up a firewall mechanism in the loan approval process and by financing through 
the interbank bond market. While projects listed in a series of programs of the Ministry of 
Science and Technology (MOST) and the National Development and Reform Commission are 
eligible to apply for CDB's “major technology project loan,” CDB has the liberty to fund oth-
er projects outside of the list but still in alignment with the Emerging Industries of Strategic 
Importance outline. The impact of the government on CDB is highly supportive rather than 
restrictive, and the government sector has been ready to provide additional political support 
by setting the strategic direction or providing implicit guarantees. Interaction with other so-
cial actors is most evident in the case of sci-tech MSME platforms. The role of these platforms 
complements the CDB's financial strength and industrial expertise, as they provide additional 
operational and technical capabilities for CDB. Managerial platforms act mainly as an agent, 
helping CDB to develop, evaluate, and manage clients. The clients then sign the lending 
contract directly with CDB. In the case of lending platforms, wholesale lending is granted to 
these platforms, which then grant sub-loans to sci-tech MSMEs. In both cases, CDB plays a 
steering role in ensuring that funds are used to support innovation. 

Colombia

The production sector policy and associated innovation programs are coordinated in Co-
lombia by the Ministry of Trade, Industry, and Tourism. Bancóldex also formally depends on 
that ministry, but since 2019 it has been part of the Bicentennial Group, which is coordinated 
by the Ministry of Finance and Public Credit. The Board of Directors of Bancóldex is largely 
made up of independent members selected by the government, but not government offi-
cials themselves, and since 2017 it follows the OECD standards. There is strong coordination 
with the Ministry of Trade, but much weaker coordination with the government's programs 
on science and technology, now formally under its own ministry. In fact, the broad concept 
of innovations used by the production sector policy implies that technological change is not 
necessarily a priority. The resources available for all these programs from the national gov-
ernment budget are relatively small—no doubt a major problem of production sector policy. 
There is also an institutional network that includes a network of Regional Competitiveness 
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and Innovation Councils, with the active participation of local private actors, and particularly 
of the Chambers of Commerce. The latter play a central role in the promotion of regional 
clusters, one of the major successes of the current policy, particularly in six important regions 
of the country.

France

Activities and strategies of Bpifrance are defined in collaboration with the government, in 
line with national priorities. In addition, since 2014, the French NDB has had constant and 
direct interactions with the European Commission, the European Investment Bank, and the 
European Investment Fund for the implementation of several programs that are part of the 
European Commission's Investment Plan for Europe (EC IPE) launched after the 2008 sub-
prime mortgage crisis. It also partners and collaborates with other NDBs, with the aim of 
jointly co-investing in sector-specific funds. In addition, Bpifrance shares a liaison office in 
Brussels with other European NDBs to promote greater integration and collaboration among 
financial institutions. Finally, FSI Régions and the Territorial Bank (Banque des Territoires) are 
among the major partners of Bpifrance and are crucial for the implementation of regional 
programs and to promote regional integration, often through the creation of equity funds 
and accelerators.

South Korea

The KDB closely works with the government to implement industrial and innovation strat-
egies. Over the last 70 years, it has been a leading financial institution supporting Korean 
industrialization. For the market maker activities, the government sets the agenda for the 
KDB through the Financial Services Committee (FSC), the central government authority that 
works closely with the KDB and other public financial institutions in Korea. In this context, 
KDB officials have an open dialogue discussing the sectors worth investing in. Collabora-
tion and partnership with other Korean NSI actors are a core strategy of the KDB. In the 
twenty-first century, the bank began researching the market and connecting with innovative 
entrepreneurs. Among other programs, the bank launched KDB NextRound, a large venture 
capital program to fund innovation and give start-ups a chance to secure their first financing 
and develop their idea into a product. The program connects entrepreneurs in South Korea 
with KDB venture capital investors and facilitates meetings with other private or institutional 
investors. It also holds meetings abroad to attract foreign investors. With its corporate ven-
ture capital fund, the KDB joined forces with the chaebol to support corporate investments 
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in innovation. This supports not only emerging and smaller companies but sets in motion a 
wider economic collaboration and the creation of a larger innovation ecosystem in the coun-
try. The KDB's conversion to an innovation agency after the Asian financial crisis was driven 
by its in-house activity to fund the innovative sectors but also by its market maker activities 
encouraging other economic actors to support new business ideas. The result is a nearly 
fivefold increase in early-stage start-up funding, from 235 to 998 companies between 2011 
and 2020. The total number of companies funded through Korean venture capitalists rose 
from 613 to 2,130 in the same period. In 2020 alone, they received in total KRW 4,304.5 billion.

Mexico

NAFINSA strictly follows the guidelines decided by the government that define the range of 
actions and activities of the NDB. At the same time, the Mexican NDB collaborates with sev-
eral international organizations with the aim of raising financial resources and signing collab-
oration agreements, useful to complement the technical expertise currently lacking within the 
bank. Over the years, several partnerships and collaborations have been signed with MDBs 
such as CAF, IDB, and World Bank, but also with other NDBs such as the German KfW. 
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A4.3 Innovation Portfolio of National Development Banks

Brazil

BNDES offers a full spectrum of financial instruments to innovative companies, covering all 
stages of the investment and tailored to the size of the company. Nevertheless, the size of the 
support offered for innovation is relatively small compared to the overall disbursement of the 
bank. Since the creation of the innovation division in the 2000s, several specific programs—
both horizontal and vertical—have been launched in support of innovation activities, initially 
mainly through a first-tier channel and more recently mainly through a second-tier channel, in 
line with the bank's role of supporting the development of the national financial system. Since 
2007, BNDES has been offering equity instruments both directly and through co-investments 
in funds, specifically tailored to the developmental stage of the company and the project. 
Equity instruments initially included co-investment with funds of angel investors, but also 
support offered through seed capital funds. More recently, BNDES has offered venture capital 
and venture debt instruments and, in 2018, the bank launched its first accelerator program 
(BNDES Garagem) in partnership with a venture capital fund and an innovation platform. The 
bank offers traditional instruments such as loans at later stages of the investments, mainly 
for the commercialization and expansion phase of the innovative company, with repayment 
conditions tailored to the size and activity of the borrowing company.

Chile

Chilean CORFO has a strong emphasis on subsidies, which in recent years (except 2020) 
have been the main instrument it has used in general and for funding innovation. Indeed, 
within the subsidies granted by CORFO, important categories are technological capacities 
and innovation. Within other categories, such as entrepreneurship and territories, there are 
also important elements of innovation. A relatively small instrument, which has nevertheless 
attracted great deal of attention, is Start-Up Chile, which provides initial support to new com-
panies, some of which have become successful. However, the broader effects of this program 
have not appeared to be positive on variables such as employment or export. Credits, which 
used to be a key instrument, had a decreasing share in CORFO operations, except in 2020, 
when they were used as a countercyclical response to COVID-19. One important limitation 
of CORFO's credit instruments is that since 1990, CORFO has not used direct (or first-tier) 
credit at all. Many observers see this as an important limitation, especially for more targeted 
interventions to support particular sectors or activities, such as green transformation. Guar-
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antees have emerged, particularly in the Piñera governments, as a quantitatively important 
instrument. These guarantees, mainly to commercial banks, can play a useful role particularly 
in dealing with uncertainty. For example, when introducing new technologies, they are very 
indirect instruments, and therefore limit the ability for CORFO to steer policy. CORFO has 
investment funds, which operate as funds of funds; they are seen as broadly successful, but 
their scale is fairly limited. It is a priority to increase them significantly. As CORFO resources 
are limited, there are proposals that it should fund itself also on capital markets (especially 
domestic). Loans from multilateral development banks such as the IDB, which has provided 
both funding and technical expertise, have been an important source of funding for CORFO.

China

An important financial instrument adopted by CDB is loans, with the Technology Loan10 and 
Emerging Industries of Strategic Importance Loan accounting for 1.2 percent and 2.6 percent 
of CDB's total volume of newly disbursed loans in 2020, respectively. Loans may be either 
second tier or first tier. First-tier loans directly support large-scale, long-term projects. How-
ever, when it comes to sci-tech MSMEs, CDB may resort to second-tier sub-loans, relying on 
the capabilities of sci-tech MSME platforms to collect local soft information. CDB has also 
developed a wide array of capabilities in investment, bonds, leasing, and securities. Political 
support is important, as CDB was able to establish its wholly owned subsidiary, CDB Capital, 
specializing in investment and asset management in 2009, although the Law of the People's 
Republic of China on Commercial Banks stipulated that “commercial banks are not allowed 
to make investments in nonbanking institutions and enterprises within the People's Republic 
of China.” Later, other subsidiaries, such as CDB Capital Technology Venture, CDB Securities, 
and China-Africa Development Fund, were established. CDB's diversified operational capabil-
ities have enabled it to provide customized financial services to projects across its different 
stages of development and according to nuanced funding needs, such as equity investment 
in the highly risky seed stage of a start-up, and ILLM as it grows into its initial stage and 
growth stage. Furthermore, a variety of instruments allowed CDB to conduct first-tier ILLM 
without resorting to external operational support, thus reducing potential transaction costs. 
In addition, instruments such as syndication and loans for venture capital guiding funds also 
encourage private participation in financing innovation.

10.  Including loans for major technology projects, industry-university-research loans, loans for science and technology parks, sci-tech 
MSME loans, loans for high-tech start-ups, and loans for venture capital guiding funds
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Colombia

Bancóldex has two mechanisms to support innovation. The first one is credit lines, most of 
them second tier, aimed at modernizing firms. One emphasis of the credit program is support 
to MSMEs. In this case, the analysis of the relevant projects is conducted by the financial insti-
tution that provides the direct loan. However, the historical emphasis on second-tier lending 
is giving way to larger first-tier loans from the institution. The basic reason is that in normal 
times, it is less costly for private financial institutions to finance their lending through depos-
its or bonds, as they do not pay the spread charged for second-tier loans. The expansion of 
first-tier lending is being facilitated by the absorption by Bancóldex of a subsidiary that used 
to do factoring but is now increasingly involved in lending. First-tier activities also expanded 
rapidly as part of national policies to face the COVID-19 pandemic. The second activity is eq-
uity and venture funds. In this regard, Bancóldex has moved to a more active policy: a fund of 
funds launched in 2019 with a stronger emphasis on venture capital investments. In all funds, 
the institution maintains a minority position and the management of each specific fund is in 
the hands of a private fund (investment) manager, with Bancóldex participating on the board 
of each fund. In any case, the size of both mechanisms is relatively small: the modernization 
lines represented in 2020 0.1 percent of Colombia's GDP, and the size of the firms in which 
the equity and venture funds are involved was 0.2 percent of the country's GDP.

France

The activities of Bpifrance in support of innovative activities are focused on small businesses 
and SMEs with a series of programs and instruments specifically designed at each devel-
opmental stage of the borrower. Initially, companies are offered a series of programs aimed 
at structuring the business and giving access to the networks of stakeholders, and services 
include tailored consultancies, accelerators, and face-to-face university programs. Once com-
panies have developed an action plan, the first form of financial support offered by Bpifrance 
includes short-term credit, mainly to finance cash-flow operations. Internationalization and 
access to foreign markets, supported with export insurance solutions, and medium- to long-
term credit are the financial instruments with the highest disbursement over the last years. 
They usually precede support for innovation activities, which includes a wide range of instru-
ments designed to cover all phases of the investments, from the maturation and validation 
phase to the post-maturation phase, when companies have already successfully raised funds 
from investors. Bpifrance's support for innovation activities includes scholarships in the form 
of subsidized loans to cover the initial costs of the investment; grants, recoverable advances, 
and zero-interest loans to support the validation of the investment and to promote part-
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nerships with foreign companies; seed loans for both pre- and post-fundraising; traditional 
loans, usually supporting large projects leading to patent filing; and convertible bonds and 
equity instruments both directly—in socially responsible companies—or through funds often 
managed by Bpifrance itself, for companies that have already successfully raised resources 
from the market.

South Korea

While still committed to financing Korean industrial policy, in the 2000s the KDB also funded 
programs for emergent innovative companies, thereby playing a significant role in gradually 
reviving the developmentalist mindset that dominated Korea in the first decades of state-
led industrialization. The KDB was one of the most important institutions to implement the 
various government programs to boost the economy focusing on information and commu-
nications technology (ICT), the creative economy, and green technology. More recently, it 
adapted its strategy to meet government requirements and became a networking platform 
for SMEs, start-ups, and investors. 

Mexico

In Mexico, NAFINSA's support for innovation activities is primarily focused on renewable 
energy and digital online platforms, both with a dedicated division within the bank. Other 
innovation activities are managed by divisions in charge of assessing all types of projects 
presented to the bank. The type of support currently offered by the Mexican NDB in support 
of innovation activities includes mainly traditional financial instruments, as loans and guaran-
tees mainly disbursed via a second-tier channel,11 except for big projects on renewable energy 
and sustainability projects starting at U$60 million. In addition, indirect equity investments 
through funds of funds, administered through the subsidiary Fondos de Fondos (Funds of 
Funds), are designed at each stage of the innovation process, from seed capital to venture 
capital and, more recently, venture debt instruments. 

11.  Disbursement via a second-tier channel is done through a network of intermediaries identified by NAFINSA, after a complex selection 
process.
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A4.4 Learning Mechanisms to Identify Impediments to 
Innovation

Brazil

BNDES has changed its strategy over the years and over different political cycles. While at 
the beginning of the twenty-first century a more challenge-oriented approach was the key 
to identifying specific obstacles related to innovation activities in specific sectors of interest  
that would then be addressed with targeted programs, today the activity of BNDES is more 
limited to a horizontal strategy, in line with the priorities and strategies of the federal govern-
ment.

Chile

Evaluation of instruments has played an important role in CORFO. If an instrument is prob-
lematic, it has been modified or even eliminated. Such evaluations, in the first phase of the 
return of democracy, after 1989, also played a positive role in improving the reputation of 
CORFO as an effective institution given that during the dictatorship it had high levels of loss-
es. Evaluations have been conducted by external consultants, which had positive aspects of 
independence but implied that capacity was not built up internally. The Ministry of Finance 
has conducted evaluations more recently, but they have been focused primarily on financial 
aspects. This is important, but it is valuable to add in the broader development aspects, in-
cluding innovation (similar to the Chinese case). Here also, a specialized unit linked to CORFO 
and focused on development impact would be valuable.

China

When evaluating project outcomes, CDB does not simply focus on the performance of indi-
vidual projects. Instead, CDB pays more attention to the externalities generated by innovation 
projects and the fulfillment of national innovation policies. Internally, CDB has made efforts 
to compile cases on innovative financing mechanisms that demonstrate its role in incubating 
markets. Externally, the Ministry of Finance evaluates the overall performance of CDB. More 
efforts need to be made to design an evaluation matrix that fits the development-oriented 
mandate of CDB while considering the bank's performance indicators. 
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Colombia

Innovation initiatives are subject to evaluations by Bancóldex or the institution in charge of 
the program, as well as periodic reviews by independent evaluators. The result of those re-
views leads to changes in the programs. In the case of equity and venture capital funds, the 
evaluation is undertaken by the boards of each of them, on which Bancóldex participates. 
One of the major responsibilities of the National Planning Department is the evaluation of 
the production sector policy, as part of its own evaluation function. This is an area that has 
to be more active. Specifically, there is insufficient analysis of the effectiveness of the links 
between different institutions participating in the implementation of the innovation programs, 
especially the links with the system of science and technology.

France

In France, the support of the local divisions at the regional level is crucial to identify specific 
weaknesses and local market conditions. The constant feedback between the regional offices 
and headquarters allows Bpifrance to continuously revise existing programs and define new 
ones. Regional divisions are paramount for the activities of Bpifrance, as they allow the bank 
to have up-to-date knowledge of local market conditions. In addition, public events are regu-
larly organized to convene stakeholders and collect information about companies' needs and 
current obstacles to investment. 

South Korea

Regular meetings across various stakeholders that are part of the KDB network allow the 
bank to maintain its position of being a market observer and a networking platform. By fa-
cilitating meetings between entrepreneurs and investors, and by being in close contact with 
government officials, the KDB is able to receive updated information about the main obsta-
cles preventing companies from investing in innovation activities. 

Mexico

In Mexico, NAFINSA has built up expertise around a few areas, namely renewable energy and 
digital online platforms. Since the beginning of the twenty-first century, renewable energy 
has become the primary focus of NAFINSA's activity in support of innovation. Since then, the 
Mexican NDB quickly integrated and developed the necessary knowledge and expertise in a 
dedicated division. In recent years, the interest in digital online platforms led to the creation 
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of another dedicated division, following the previous experience on renewable energy. In 
both cases, we registered that while initially the identification of impediments to innovation 
activities was slow and characterized by several difficulties due to the novelty of the activi-
ties, NAFINSA has been able to quickly develop the necessary experience and tools through 
a learning-by-doing process. 
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A4.5 National Development Banks' Design and Implementation 
of Strategies for Innovation Financing

Brazil

The government sets strategies and priorities. However, BNDES has played an active and pro-
active role in this matter, due to the frequent interactions with ministries and the Office of the 
President. In this regard, the institutional weight of BNDES has changed over the years and 
political cycles, as has its role in proposing programs. While early in the twenty-first century 
BNDES could set up mission-oriented and sectoral programs following the identification of 
specific obstacles and bottlenecks, more recently the identification and design of new pro-
grams is in line with the new horizontal strategies of the federal government.

Chile

The National Council of Science, Technology, Knowledge, and Innovation (known as CNCTCI 
in Spanish) designs the broad innovation strategy. Then, the Ministry of Economy, working 
with the regional authority, defines the broad policy. Finally, CORFO and the regional author-
ities implement the policy. In some administrations, clear sectoral priorities have been identi-
fied for CORFO, first via the cluster policy and then the strategic sectors (specifically during 
the first and second Bachelet administrations, although the process began during the Lagos 
administration). The more conservative governments (President Piñera's first and second 
terms) emphasized horizontal policies, particularly focusing on entrepreneurial innovation, as 
defined by the companies themselves. However, during all administrations, the high-quality 
CORFO staff has chosen good projects to support, and—where necessary—provided techni-
cal support for the success of these projects. Finally, it is important to mention the challeng-
es faced to cope with the regional dimension of innovation efforts. Chile has recently taken 
important steps toward regionalization and decentralization of development policy initiatives 
and strengthening regional governments. Furthermore, both the new government and the 
new constitution are likely to increase the emphasis on regional development. It will be key 
for CORFO and its regional offices to further strengthen their regional capacities to support 
this regional dimension of development.
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China

CDB works closely with the government sector for the design of innovation-financing mech-
anisms. In terms of project selection, government agencies such as MOST play a leading role 
in setting the direction of the most strategically important industries. CDB is free to choose 
specific projects in line with the strategic direction provided by the government. Internally, 
CDB has set up project appraisal departments to evaluate the viability of projects. In terms 
of the specific instruments used by the bank to support each project, CDB takes advantage 
of its comprehensive financial toolset of “investment, loan, bond, lease, and security” and 
customizes its service according to the needs and characteristics of individual projects.

Colombia

Innovation policies are part of the production sector strategy approved by the National 
Council of Economic and Social Policies. The Ministry of Trade, Industry, and Tourism im-
plements the policies, and the board of Bancóldex manages specific financing facilities. In 
this context, it is important to highlight the high quality of the staff of this NDB and its con-
tribution to the adjustment of adopted policies and proposals to the board of changes for 
deepening of existing programs.

France

While the government sets innovation and industrial strategies and priorities, Bpifrance pro-
actively contributes to the adjustment and deepening of existing programs both at the na-
tional and the European level. In addition, Bpifrance chooses some specific areas or sectors 
of interest and supports them through the implementation of specific programs.

South Korea

In the Innovative Growth Policy Council, the Financial Services Committee (FSC), policymak-
ers, and KDB officials have an open dialogue discussing the sectors worth investing in. Once 
the council sets the strategic directions, the KDB designs the instruments to implement the 
programs successfully. The KDB is responsible for collecting internal and external expertise 
and deciding which companies receive financing according to the guidelines set by the Inno-
vative Growth Policy Council. Officials are tasked with staying alert to new opportunities and 
continuously researching developments in the Korean start-up ecosystem.
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Mexico

The activities and strategies of NAFINSA are defined by Mexico's National Development 
Plan and the National Development Finance Program, which the government usually revises 
every four or five years. As such, the Mexican NDB lacks the independence necessary to 
set programs and areas of intervention and relies on the priorities and strategies set by 
the government.



IMPLEMENTING
INNOVATION POLICIES

CAPABILITIES OF NATIONAL DEVELOPMENT
BANKS FOR INNOVATION FINANCING

94

A4.6 Institutional Capabilities of National Development Banks

Brazil

Almost 70 years of experience have enabled BNDES to have a highly qualified staff, built 
through a competitive selection process and continually trained to confront the contempo-
raneous challenges of innovation in Brazil. Following the creation of the innovation division 
in the early 2000s, the bank strengthened its financial and technical expertise. In addition, 
partnerships and collaborations have allowed BNDES to expand its range of activities and 
complement financial instruments in support of innovative companies. A special subsidiary, 
BNDESPAR, is in charge of equity investments, both directly and indirectly through funds.

Chile

An important dimension is financial capability. CORFO began as a large institution that fund-
ed an important part of Chilean investment in addition to creating many key enterprises. In 
that period, it had a major impact on industrialization and innovation strategies. Particularly 
during the military government and in more conservative governments, the scale of its op-
erations (as a share of GDP and of the total financial sector) has declined significantly. Thus, 
although most of the projects it supports are good ones, the scale of its activities is too small 
to have a significant impact on improvements in knowledge and innovation. It has incorpo-
rated private sector activity to increase productivity and diversify the productive structure of 
Chile. With respect to technical abilities, CORFO has highly skilled teams, including important 
cadres of engineers knowledgeable in specific sectors. There is also a tradition of expertise in 
managing different financial instruments, particularly more traditional ones, such as subsidies, 
second-tier credits, and guarantees. Venture capital is a relatively new area, where expertise 
is developing. A proposal of the new government is to separate activities by instrument. This 
makes sense, as the types of skills and capabilities required to grant second-tier credits are 
different from those required, for example, for equity instruments, as international experience 
also shows. With respect to operational capabilities, CORFO works increasingly in an integrat-
ed manner within the institution, but also coordinates its activities with the Ministry of Econ-
omy, the new Science Ministry, nationally and regionally, as well as implementing institutions, 
such as universities and research centers. It also collaborates closely with the private sector, 
though this could be improved. Finally, at a political level, links with policymaking bodies 
has improved over time, although horizontal integration with institutions such as National 
Agency for Research and Development (ANID) can be further improved. One aspect that 
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has improved is the supply of systematic and timely information to the general public and 
to those studying CORFO. However, further improvement is necessary, which could draw on 
the international experience.

China

In terms of technical capabilities, CDB was known as an “expert bank” in the early years of 
development. CDB was born out of the merging of six state-owned investment companies 
that were created in 1988 to manage and operate fixed-asset investment projects funded by 
the central government. This endowed CDB with engineering experts, which helped it to fulfill 
its initial mandate of financing infrastructure, basic industries, and pillar industries in its early 
years of development. Currently, CDB is innovating its recruitment and promotion system 
to attract talent in high-tech industries to strengthen its technical capabilities as an “expert 
bank.” Regarding its operational capabilities, CDB has integrated the respective capabilities 
of the government, the market, and the bank to support innovation. Government ministries 
such as MOST act as an entry point for prioritized innovation projects, meaning that projects 
selected into some programs of MOST are eligible for CDB's technology loan. CDB also co-
operates with venture capital, venture capital guiding funds, and social agencies for technical 
and managerial support, engaging in wholesale lending to better support high-tech MSMEs. 
The establishment in 2009 of CDB Capital, the investment subsidiary of CDB, has provided 
CDB with a mature operating and management system. Furthermore, the establishment in 
2016 of CDB Capital Technology Venture, an investment subsidiary specializing in technology 
investment, strengthened its focus on financing innovation. Finally, with respect to political 
capabilities, as the development financing institution under the direct leadership of the State 
Council, CDB is well positioned to tap into political capital to finance innovation. For instance, 
CDB works closely with the central and local governments to construct a risk-sharing mecha-
nism when financing high-risk innovation projects, and CDB has been a useful vehicle for the 
government to implement its national policies.

Colombia

The high quality of Bancóldex's staff has a long history, dating back to the time when the 
central bank managed the associated credit facilities. It has maintained very high standards 
in the selection of new staff members, with many good professionals in the market interested 
in working with the institution because it is a development bank. Once recruited, personnel 
management also maintains high standards, with constant training to guarantee that they are 
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in the “forefront of knowledge,” in the words of Bancóldex's president, and are subject to an 
annual Balanced Scorecard scheme with constant follow-up. Special teams have been put in 
place to manage the equity and venture capital investments, as well as the innovations in the 
bank's programs, in the latter case under the Office of the President. The experience in man-
aging second-tier lending has a history going back to the late 1960s, whereas the experience 
associated with investment in equity and venture capital funds has been accumulated over 
more than a decade under the special team that manages those investments.

France

The creation of Bpifrance in 2013 was an outcome of a merger between the most important 
French innovation agency (Oséo), the enterprise division of the largest French NDB (Caisse 
des Dépôts et Consignations, or CDC), and the National and Regional Strategic Investment 
Funds (FSI and FSI Régions). The existing expertise of these institutions was integrated into 
the newly created NDB. Since then, several recent programs and instruments have been pro-
moted to foster industrial development and innovation activities. The 48 regional offices of 
Bpifrance include a team of highly qualified experts who are in charge of the initial assess-
ment of the project, while at the headquarters in Paris, scientific and technical expertise is 
organized by industrial sector and by stage of the investments. 

South Korea

As a longstanding key economic actor in the industrialization and development process of 
Korea, the KDB developed a highly qualified set of capabilities, which allow the bank to par-
ticipate in defining strategies and priorities and to conduct internally (with some exceptions) 
the technological assessments of projects and their financial viability. More recently, the Kore-
an NDB emphasized its role as market maker by allowing other actors to participate in VC in-
vestment activities, incentivizing partnerships and collaborations to share the investment risk. 

Mexico

Specific technical expertise is mainly limited to green and digital platform activities, while 
other projects are assessed from either the first-tier or the second-tier division, depending 
on the channel of distribution of the financial resources. Currently, collaborations and part-
nerships are the most successful tools used by NAFINSA to overcome the absence of specific 
expertise in innovation. Nevertheless, the bank aims to expand its newly created innovation 
division by increasing the number of technical and scientific experts for innovation activities. 
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A4.7 Self-Evaluation of Activities in Support of Innovation

Brazil

Programs are periodically monitored and evaluated to identify weaknesses and alignment 
with national priorities. Consequently, it is possible to observe that the most successful pro-
grams have continued to operate throughout different political cycles while other programs 
have been discontinued due to changes in government priorities. This is particularly the case 
for vertical programs, which in recent years have been interrupted due to a more horizontal 
industrial and innovation strategy. Long-lasting programs are instead constantly adapted to 
face contemporaneous challenges. For example, the technological fund FUNTEC, started in 
2005 and offering grants for partnerships between firms and technological institutions, has 
been adapted several times after internal evaluations revealed that the fund's resources were 
crowding out other activities. 

Chile

CORFO has outsourced its evaluation function. This implies that the learning-by-doing of eval-
uation has not taken place or only to a limited extent within the institution. It may also limit 
the extent to which there is sufficient dialogue between the evaluators and their colleagues 
in CORFO. More recently, the Ministry of Finance has evaluated CORFO activities. While this 
was a valuable exercise, it focused primarily on the financial and profitability dimensions. It 
is advisable for CORFO to develop its in-house evaluation capacity, focusing on the financial 
and commercial dimensions as well as the impact of the projects they support to increase in-
novation and productivity, especially the introduction of new technology and innovation into 
private sector investment. The recent establishment of the Ministry of Science should add new 
and valuable elements to such evaluation exercises, as well as to CORFO activities in general. 
Furthermore, the greater emphasis on regional development, especially in poorer regions, 
should also be reflected in greater capacities for evaluation at the regional level.

China

In CDB, there is a specialized unit responsible for post-evaluation of development projects. 
Evaluation of innovation projects needs to go beyond regular financial sustainability stan-
dards because of the information asymmetry caused by the technological intensity of such 
projects. While CDB has recruited many experts specializing in engineering, finance, and 
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macroeconomic policies since the late 1990s, these experts usually possess a general knowl-
edge of various science disciplines and CDB needs to devote more efforts to recruiting young 
talent specialized in innovation financing.

Colombia

There are many levels of self-evaluation. They include the self-evaluation of the national pro-
duction sector policy and its various elements by the National Planning Department, based 
in turn on the regular evaluations of the different institutions that play a role in that policy. 
External evaluations of specific programs feed into this process. However, these evaluations 
have not always been followed up by a reorientation or even elimination of the instruments 
that have not proven to be sufficiently successful, and limited resources continue to be allo-
cated to innovation policies in general. In the case of Bancóldex equity investments, and par-
ticularly of those in venture capital funds, there are ex-ante evaluations by the institution of 
the funds where it is likely to invest, but decisions about specific investments of the funds are 
in the hands of their private managers. Bancóldex staff sit on the boards of all of them, and 
the institution conducts regular ex-post evaluations of its equity investments. According to 
OECD's 2018 Production Transformation Policy Review, they have increased the appetite for 
investment in venture capital in the country. As indicated above, at the staff level Bancóldex 
has a balance scorecard scheme that provides regular evaluation of its personnel.

France

The activities of Bpifrance are periodically revised following the feedback collected by the 
regional offices. Technical and financial divisions at the headquarters in Paris are in charge of 
adapting the programs and proposing solutions to the shortcomings to keep projects aligned 
with both national priorities and local market conditions. A team of experts in public policy 
evaluation conducts ex-post program evaluation, together with academics either in charge of 
the evaluation or a part of it who give formal approval of the methodology used by Bpifrance.
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South Korea

The KDB constantly evaluates its portfolio of active investments to identify nonperforming 
businesses, which currently represent the biggest challenge for the bank. The activities per-
formed by the Korean NDB include reference checks, visits to the companies, and rigorous 
due diligence. In addition, access to companies' data is part of the evaluation process, allow-
ing for an ongoing screening of investment performances. 

Mexico

The evaluation of NAFINSA's innovation financing is mainly limited to financial assessment 
rather than technical assessment of the programs. This represents a limitation of NAFINSA's 
activity. The bank aims to overcome this limitation in the coming years with the expansion 
of the newly created innovation division, which is currently defining a new framework to in-
ternally evaluate innovation activities. The main challenge currently facing the Mexican DB is 
the need to increase the number of scientific experts and engineers to reinforce the technical 
capabilities needed to understand the quality of the projects beyond their financial aspects. 
In addition, management is currently working on the definition of a matrix to evaluate inno-
vation activities, with the aim of providing a standardized tool within the bank.
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