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The BRICS Project is a comparison between the National Innovation Systems of
Brazil,  Russia,  India,  China  and  South  Africa.  It  is  a  project  conducted  by  the  Global
Research Network for Learning, Innovation and Competence Building Systems –
Globelics (see www.globelics.org) and RedeSist – the Research Network on Local
Productive and Innovative Systems – at the Economics Institute of the Federal
University of Rio de Janeiro Brazil.

Conceptually, the project is structured around the Systems of Innovation
framework. The central focus of the study is the national innovation system (NIS) of the
five BRICS. The notion of innovation system has in its centre the industrial, S&T and
education sub-systems; but includes also the legal and political frameworks, investment
and  financial  sub-system,  as  well  as  other  spheres  relating  to  the  national  and
international contexts where knowledge is generated, used and diffused. The objective
is to characterize and compare the NIS of the five countries pointing out convergences,
divergences, and synergies, as well as identifying current and potential connections.
Particular attention will be given to policy implications. Therefore, the project aims at
involving, not only researchers, but also policy-makers working in national and
international agencies.
Specifically the project aims at:
(a) stimulating interactions and the exchange of experiences between researchers and
policy-makers interested in innovation in BRICS aiming at creating capabilities and
finding joint workable solutions;

(b) characterizing the structure of BRICS´ national innovation systems, their recent
evolution and perspectives;

(c) comparing the five countries innovation systems, identifying differences and
similarities, common bottlenecks and complementarities;

(d) developing and using concepts and information capable of representing the
Innovation Systems of BRICS;

(e) discussing policy implications and put forward policy recommendations, extracting
lessons that can be useful not only for these countries but also for other developing
countries.

The project is coordinated by José Cassiolato (RedeSist) and Bengt-Aake
Lundvall (Aalborg University Denmark). Country coordinators are: in Brazil, José
Cassiolato, RedeSist, IE/UFRJ; in India, K.E. Joseph , Centre for Development Studies,
Trivandrum; in South Africa, Rasigan Maharajh, Tshwane University of Technology; in
China, Liu Xielin, Graduate University of Chinese Academy of Sciences and in Russia,
Leonid Gohkberg, Higher School of Economics, Moscow.

http://www.globelics.org/
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THE FINANCING OF INNOVATION
Michael Kahn and Luiz Martins

In the main the study of National Innovation Systems (NSI) focuses on the processes of
interactive learning and knowledge generation within enterprises, higher education
institutions, and government research institutions, as well as on the interactions amongst
them that contribute to the innovation process. The role played by the State in the
formulation and implementation of policies for fostering innovation, including
macroeconomic policy, is highly contextual, contested and centrally important.

In its early formulation the Neo-Schumpeterian approach that informs much of the
conceptual development of the NSI approach gave little emphasis to the financial
perspective. Freeman (1994) in particular analyzed Neo-Schumpeterian research,
claiming that this topic had not taken a central position. As highlighted by Levine and
Zervos (1998), this is a significant gap in theory, the more so as Schumpeter, writing in
the 1930s, had in fact emphasized the relevance of the banking system in economic
development, underscoring the circumstances in which banks could actively encourage
investments in innovation.

This book therefore sets out to address this gap by offering a contribution to
understanding the varied approaches to the role of finance in innovation. It draws on the
experience of the five diverse BRICS countries each of which has undergone structural
adjustment in the last two to three decades. The experience of the BRICS countries
presents a unique set of case studies of the transition from largely closed centrally-
planned  and  state  driven  economic  and  science  policy  to  a  more  open  and  market-led
innovation policy. Of key importance among these case studies is the role of the state.

The contributing authors examine the varying approaches to the provision of financial
support to the full range of activities that contribute to innovation, ranging from
financing of infrastructure, R&D tax incentives, grants, provision of seed capital and
scholarship support to doctoral students.

The role of finance for innovation has been identified as an important structural
bottleneck that has yet to be solved by private financial institutions. On the one hand,
the internationalization, deregulation and globalization of financial markets signals the
possibility of obtaining resources at lower costs. On the other the risk characteristics of
investments in innovation point to the need for setting national institutional
arrangements (Melo, 1994).

In analyzing the relationship between the financial system and investments in
innovation, it is necessary to take into account the nature of the innovation process, the
competition within markets and the criteria for risk and credit analysis by financial
institutions for conceding the financing (Dosi, 1990).

The inherent characteristics of the innovation process lead banks and even markets to
resist the financing of early stage innovation. This is particularly so in countries that
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have only recently introduced market capitalism, and where the capacity to evaluate
intangible assets may be inadequate.

The individual country chapters are written within a broadly common framework
starting with a synthesis of the problem of enterprise funding and the interface with the
specific country financing systems. Then follows discussion of the specificities of the
innovation process and its financing. Consideration is then given to instruments and
institutions for fomenting and financing innovation as well as the evidence from R&D
and Innovation Surveys where such are available. The authors also discuss the impact of
macroeconomic policies as well as implicit policies on financing for investments in
innovation over the last two to three decades. The concluding sections summarize the
role of the financial system in each innovation system with policy suggestions regarding
the major future challenges for the system of financing innovation.

Citing Schumpeter (1982), Gerschenkron (1962), Minsky (1982) and Mowery (1992)
Melo and Rapini present the case of Brazil  starting with a comparative analysis of the
relationship between financial capital and firms in France, the United States, Germany
and Japan. A key issue is the supply of short term credit by the banks based on their
expectations regarding economic growth. The authors contend that financing of short
term investment is not conditioned by the level of saving but is provided principally by
the bank system through the creation of money. The financial instruments created for
the accomplishment of this task depend on the institutional context and on the structure
of the financial system.

In the Brazilian case banks are not merely re-allocators of pre-existing resources
(savings). They are key participants in the process of wealth creation and accumulation.
Long term financing depends on the existence and adequacy operation of primary
financial  markets  -  for  the  new  issues  –  and  of  secondary  financial  markets  (or  stock
exchanges) for dealing with existing bonds.

In less developed countries, financial mechanisms aimed at financing investments are
generally  absent.  Thus,  growth  will  only  be  possible  if  part  of  the  short-term  credit
taken by the firms may be paid with new short-term credit until the investment gets to
develop and start producing the cash flow required for repaying its debts. These
continuing negotiations and re-contracting of long-term investment contracts with short-
term funding conditions raise financial fragility, of both creditors as debtors.

In  the analysis of Brazil Melo and Rapini provide detailed analysis of the emergence of
that country’s state banks. Melo (1996) earlier built on the post-Keynesian concepts
developed by Minsky (1982) and Studart (1993), in adding a fifth characteristic to the
four innovation system characteristics defined by Freeman (1987). This is the
institutional organization and structure of the financial sector. Later, Freeman and Perez
(1988) argued that the co-evolution between financial and technological institutions
have constituted one of the key characteristics of five long waves of capitalism, for
pressing for changes in the organizational structures of firms and for financial
innovations in reply to needs for working capital which evolved along with
technological changes. Rosenberg (1990) highlighted that basic research is a kind of
long term investment of high uncertainty and its financing must be structured in order to
meet  this  requirement.  However,  when  it  obtains  results,  the  greatest  returns  are
appropriated by private enterprises, with social returns in the form of spillovers.
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From the 1970s Brazil built a sophisticated financial system, so that by the 1980s,
venture capital enterprises already existed, supported by the Brazilian Innovation
Agency (FINEP) innovation fund and by state bank Brazilian Development Bank
(BNDES) (Melo, 1988 and 1994). However the 1982 Mexico debt moratorium
paralyzed these initiatives until the implementation of the Real Plan. More recently, the
Sectoral Funds expanded the range of financing instruments.

But a lack of  institutional coordination persists the more so as preferential procurement
by the state is  constitutionally limited.  Therefore,  in order to meet the requirements of
systemic support for innovative enterprises, it is necessary to have a policy for industrial
innovation connects the State’s purchasing power, matches demand with supply, and the
necessary financial instruments. In this way it may be possible to reduce the negative
impacts of implicit policies and, concomitantly, reduce uncertainty and the costs of
investments in innovation.

The second Chapter takes us to the Peoples’ Republic of China that from the 1950s
followed the central planning of the Soviet Union  in shaping its innovation system. At
that time the state-owned enterprises (SOEs) were expected to use R&D conducted in
the public research institutes (PRIs). The abrupt emergence of state capitalism in 1978
saw the privatization of many PRIs, and the opening of the country to FDI through the
establishment  of  plant  and  research  centres.  Jian  Gao  and  Fei  Teng  trace  these
developments pointing out the fundamental shifts in law pertaining to innovation policy
under the successive leadership of Deng Xiaopin (South Talk , 1992) the 1993
“Technology Progress Law, ” and 1996 “Technology Transfer Law.” Further change
came in 1998 with the “State Development through Promoting Science Technology and
Education” policy announced at the 15th Congress of the Chinese Communist Party.
Outputs of scientific and innovative activity have soared with China now ranked 5th for
ISI publications and effecting more than 250 000 invention patent filings annually.

The central thrust is the role of innovation in promoting economic growth and the
strong political support that this notion has enjoyed since the 1980s when modern
instituions such as technology parks and incubators were introduced. The authors
suggest that the national system of innovation comprises four sub systems: the
knowledge innovation system (KIS), technology innovation system (TIS), knowledge
distribution system (KDS) and knowledge application system (KAS).

In addition the characteristics of the NSI show strong regional dimensions – the further
West  one  moves  the  stronger  the  role  of  PRIs.  Foreign  R&D  centres  account  for
anything up to 30% of China’s BERD, and these tend to be located in the East.
Reference is also made to China’s innovation survey that shows the strong role played
by machinery, equipment and software imports as drivers of innovation. This points to a
strong external influence on innovation activity.

Regarding the financing of innovation, the first resource is government support in terms
of technology programs and innovation funds. The second  and main source is bank
loan finance, while the third from 1985 is venture capital and capital markets. Of vital
importance to the growth of new institutional forms was the establishment of
Technology Zones in Shenzhen and Wuhan from the mid-1980s that was then extended
with the founding of the Beijing Experimental Zone, the first national-level high- and
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new technology industry development zone. These zones act as an institutional interface
between new ventures and the broader socio-economic system (Gu, 1999).

A key institutional innovation was the establishment in 1986 of the Technology Venture
Investment Corporation, formed by the State Science and Technology Commission and
the Ministry of Finance, to replicate the dynamism of Silicon Valley and Route 128 in
the US. It was managed and operated like an SOE; but was really a central government
agency with the mandate to support national technology venture policy objectives,
rather than a profit-oriented private enterprise.

At the same time central government has taken a more indirect approach and allowed
the system to develop from below and has made progress towards aligning the legal and
financial systems. Local government has responded to the incentives and opportunities
to foster new technology-based ventures in their regions and allow firms greater
autonomy, including setting salary levels.

Jian Gao and Fei Teng point to the emergence of Venture Capital (VC) firms at central
government level, among the universities, and especially in the private sector. This
diverse set includes wholly foreign-owned VC firms. The picture that emerges is that
there are diverse forms of innovation systems in China, and it might well serve to
investigate these as uniquely regional, evolving forms. Data is presented to show the
stellar growth of China’s infrastructure and outputs – best illustrated in the statistic that
the number of high-technology firms increased twenty fold over two decades. In
concluding the authors note that while encouraging free market forms the State retains a
strongly ‘paternalistic’ stance on the economy. This may explain why VC firms do not
display the same flexibility and nimbleness as their foreign counterparts. At the same
time they express concern that the State has invested less in high risk basic research
than the more highly developed United States and European Union and Japan, and this
may be expected to change as confidence grows.

Turning next to the case of Índia, we find Sunil Mani’s econometric study of the impact
of R&D tax incentives in that country. While noting the importance of research grants
and venture capital, it is the operations of the tax incentive that intrigue Mani. Having
traced the introduction of various market type reforms he notes that most academic
studies of these have been descriptive catalogues that fall short of studying
effectiveness.  This to Mani is problematic given the recent estimates by the Ministry of
Finance that the amount of corporate tax foregone consequent R&D tax incentives has
been increasing at a rate of 2.4 per cent per annum.

A range of tax incentives input and output based are available for domestic R&D, be
this intramural or extramural. There are eight forms of input support, the most common
being the 150% deduction on intra-mural R&D expenditure that hás operated since
1998. The other input deductions include capital expenditure write downs, reduced
tariffs and duties. Mani notes that the existing literature (Hall and Van Reenen, 2000
and Mohnen, 2007) on the effectiveness of R&D tax incentives is restricted to the core
Organization for Economic Cooperation and Development (OECD) countries, a
situation that in part arsies because of a lack of data for emerging economies, as well as
the sheer difficulty of accessing such data where it exists.
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In the case of India it turns out that the pharmaceutical industry, being the most R&D
intensive is the major beneficiary of the incentive, which in itself is not surprising. This
incentive hás the effect of lowering the industry tax rate to around 14% compared with
automotive (médium technology) at 26%. Even so his general finding is that the tax
incentive does not have any influence on the level of R&D, except possibly in
chemicals. This result follows from the fact that the incentives do not apply to the full
R&D expenditure of firms but are selective. As he notes: ‘for tax incentive to be
effective  in  raising  R&D  expenditures  it  must  form  a  significant  portion  of  R&D
investments by an enterprise ... this result corroborates the results of innovation surveys
in Brazil and South Africa where innovating firms did not access government funds for
innovation as an important instrument for financing their respective innovation efforts.’
He argues that markets, the volume of domestic sale in  some cases exports are the
factors leading to investment in R&D.

Mani’s  conclusion  may come as  a  surprise  to  those  advocates  of  input  style  R&D tax
incentives” ‘Allowing firms to become larger and through that process of growth
enabling them to become larger investors in R&D may be a better policy than providing
them directly with subsidies.’

The evolving innovation system of Russia, as covered in the Chapter of Gorodnikova
involves the transition from central planning to the market economy, and is traced from
the period of Glasnost (1985-1991) through to the present. The Glasnost period saw
rapid  rises  in  Gross  Expenditures  on  R&D  (GERD),  but  as  a  consequence  of  the
economic shock therapy of the early 1990s there was a severe contraction of state
financed R&D.

Indeed the Soviet and post-Soviet economy was largely determined by the military-
industrial complex’s potential and by mining, metallurgy and heavy engineering
industries. Accordingly, the industrial sector had always prevailed in the R&D sphere
(later on to be replaced by the enterprise sector) – i.e. industrial research institutes and
bureaus oriented towards the demand of specific industries. Under central planning
government allocated budget to R&D while Business Expenditures on R&D (BERD)
was negligible. These deep institutional patterns persist into the present so that weak
innovative orientation continues because of mismatch between the focus of R&D,
institutional structures and organisational mechanisms of the science sector on the one
hand, and the needs of the economy on the other. Additional shortcomings include
separation of applied science from enterprises since research institutes and design
bureaus were oriented towards encouraging research, not innovation. The imbalance
added to the low technological level of industry. Another weakness of the planned
economy (and of the transitional economic mechanism) is dissemination of innovations.
Even when the country was a leader in developing major innovations, it lagged behind
in terms of implementation as for examples in steel making and process technologies.

Gorodnikova identifies serious defects for Russian innovation  since the innovation
system remains unbalanced and its major components operate in isolation from one
other. Currently the S&T sector is not a growth factor for the national economy; rather,
the whole economy of post-Soviet  Russia is  a factor of decline for the S&T sector.  In
the long run it can lead to irreversible degradation both of R&D capacity and high-
technology industries; accordingly, fast modernisation of the national innovation system
is a top priority. This will be no small task since among the BRICS Russia is unique in
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the collapse of GERD across the transition: in constant terms GERD has now attained
half the pre-1991 level. Another unique feature of the Russian system is the small
amount of research in the university sector, though this is explained by the unique
character of the Academy sector that includes degree awarding institutions.

As to innovation in the business sector, the evidence of innovation surveys going back
to the early 1990s is that less than 10% of Russian firms declare themselves to be
engaged in technological innovation. These observations must be qualified in that there
are size effects: large Russian firms innovate slightly below the European Union (EU)
average. But medium sized and small firms hardly innovate at all. This constitutes one
of the main observations of the chapter: ‘due to the generally weak small business
support infrastructure, these companies cannot yet contribute to an overall increase of
innovation activity.’ There is an insufficient level of small business development in the
Russian economy. A malaise persists so much so that the overall efficiency of Russian
industrial companies’ innovation activities is low with the return on investment
dropping from 5.5 to 4.4 roubles per rouble spent on technological innovations. At 1.2%
of sales the expenditure of innovation may be insufficient to exert the leverage required
to boost productivity of capital.

The federal budget remains the main funding source for Russian R&D, with one
component linked to payroll size and the second being programme specific – the
Federal  Goal-oriented  Programs  (FGP)  of  which  there  are  52  at  present.  Nonetheless
severe budget constraints persist with many FGP budgets not allocated in full.

But as the author explains more diverse sources of funds are now available ranging
from private foundations, and Non Government Organizations (NGOs) across to public-
private partnerships. In particular are the ‘mega’ projects announced in May, 2002. 12
mega-projects were selected; each to receive $20 million for two years – the intention
was to peg state involvement at  no more than 50% but in practice this limit  was often
exceeded. In 2006 responsibility for the mega projects was split between two Ministries:
Education and Science, and Industry and Power Generation. In spite of this potential for
management confusion the project experience was found to be more positive than
negative.

This much is clear: Foreign Direct Investment (FDI) remains a small component of
innovation financing, and bank credit is hard to come by in the difficult financial
environment of today’s Russia. This is why the Russian Venture Company is so
important. When it became clear that the high-technology sector was unable to attract
private capital, state intervention became inevitable. Consistent with the ongoing
interventionist role of the state in the emergent market economy is Gorodnikova’s
suggestion for policy: ‘… to radically change the underlying ideology of government
and public sector procurement (that) must be seen not just as means to deal with specific
issues but as an important tool of industrial and innovation policy.’

The final chapter provides the South African case. In a sense that economy has
maintained its essential character for the longest period, spanning at least a century.
Arguing  from  a  sociological  viewpoint  Kahn  argues  that  the  South  African  economy,
even before the 1910 political consolidation of the country has been dominated by its
minerals-energy complex (Fine and Rustomjee, 1997), and that this persists to the
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present. Political, class, group, and economic struggles continue to pivot on the fulcrum
of the relationship between the state, capital, political class, labour and society.

It is shown that modern financial capital has very deep roots in South Africa extending
back to the diamond exploitation of the last quarter of the 19th century. The unique
nature of the gold mineralization required massive capital investment as well as huge
sources of labour and these aspects continue to underpin the character of the economy to
this day. The country has long functioned as a market economy, open to international
capital flows, even during the sanctions years since global demand for strategic minerals
had  to  be  met.  For  its  part  the  State  from  the  1920s  established  the  infrastructure  for
heavy industry: electricity, water, forestry, iron and steel, and communications. The
consequence was a large public sector alongside a set of monopolistic mining houses
with diversified interests. While South African trans-national corporations traded
globally since the early days of mining capital the ‘apartheid constructed crisis’
eventually drove the economy downwards into negative growth.  Then followed the
political transition to democracy. But unlike Russia the NSI survived the transition
largely intact albeit with lack of direction.  Industry on the other hand underwent
considerable expansion abroad to the extent that foreign sales often now make up 50
percent of leading company revenues.

The financing of innovation activity occurs in a local financial market that is among the
most advanced in the world. Inventors and innovators can turn to a range of sources that
assess the prospects for a return on investment with varying degrees of expertise. The
evidence of innovation surveys is that companies rate themselves as highly innovative
even though this is mainly incremental and oriented toward process and organizational
changes.

Kahn suggests that the modernizing agenda is expressed through a new ‘constructed
crisis’  that  unfolds  alongside  the  contested  distributive  role  of  the  state.  Four  binding
constraints arise from the country’s history: foreign-exchange volatility and controls,
risk aversion and anti-competitive behaviors. All four of these involve financial
decisions though the first, other than the underlying financial provision, refers to the
specifics around human resource development. Indeed there is a deep-seated failure to
set a realistic agenda for basic education and to grapple with the hard choices around
vocational and academic education. These binding constraints are evident in the
paradoxes that the constructed crisis drives. According to the 2010 Global
Competitiveness Report the country leads the world in auditing and reporting standards
but is among the worst for school efficiency.

The main source of funds for company innovation is from cash; these may be used to
leverage bank loans since the bank can value the assets of the firm as collateral. This
implies  that  where  fixed  assets  cannot  be  identified  such  (high  risk)  loan  finance  will
not be forthcoming. In practice firms younger than three years will find it extremely
difficult to access bank finance and will have to resort to self-financing.

Angel investors are found to be virtually absent and there remain concerns relating to
tax and exchange control regulations that may impact impacts on risk strategies of local
Fund Managers. Overall there appears to be a very slim connection between industry
and the state insofar as funding and sources of innovation information are concerned
means that the question of effectiveness cannot be addressed by looking at the funding
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instruments. It is rather a question of the way that firms grow and deploy their financial,
physical, human and intellectual capital, in spite of the state, not because of its
interventions.

The state does tend to take the greatest risk in very early stage development through the
agency of the Innovation Fund, Biotechnology Regional Innovation Centres, the state-
owned Industrial Development Corporation, and through support for technology
development in the public utilities and defence-aerospace. The financing gap is between
very early stage development and commercial start-up so that prospective entrepreneurs
experience difficulty in raising capital.

Then follows a discussion of the various incentives both direct and indirect. Early
indications are that the R&D Tax Incentive has been framed too rigidly so that take up
has been very limited, favouring a few well-organized and well-established R&D
performers. A second problem area is the plethora of direct incentives, most of which
are not subject to independent impact assessment.

But there are others barriers to innovation. The mini-budget of September 2009 further
relaxed foreign exchange controls perhaps with the intention of weakening the Rand and
thereby  compensating  for  Dutch  Disease.  But  this  had  but  a  short-term effect  and  the
exchange  rate  stands  close  to  7.0  to  the  US  Dollar  that  prices  domestic  labour  out  of
competition with Central and Eastern Europe and South and Eastern Asia.

This techno-nationalism echoes with what prevailed in the sanctions era. To stem the
capital flight and rent-seeking behaviours strict foreign exchange controls have been
enforced for five decades. This regime includes the definition of a patent as ‘capital’
whose disposal is subject to exchange control regulations. The new law on intellectual
property deriving from publicly funded research adds further complexity to the
ownership of patent rights with further impact on the cost of doing business.

The structural adjustment programme was designed to lure FDI but this has not
happened in depth save for the few examples given in the paper. Indeed if cheap energy
was the draw card that has turned out to be a knave. Repatriation of capital is no longer
a negative for FDI: the main negatives are the cost of labour, security and uncertainties
with  regard  to  property  rights.  Again  these  are  not  issues  to  do  with  the  financing  of
innovation. Policy needs to reconsider the prescriptions in the new patent act with
regard to the disposal of IP to designated parties – surely a disincentive and
anticompetitive too.

It is argued that the binding constraints will remain unless government shifts gear
toward more pragmatic solutions. But that may be to ask the impossible of politics.

Kahn concludes by citing Aghion, Braun and Fedderke (2006) who argue that South
African manufactured goods are uncompetitive by price. If this is indeed the case then
why would firms report high commitment to innovation? One would expect to find low
reported levels of innovation but instead find the contrary. Firms appear to be prepared
to take the risk, and fund that risk from internal sources. Firms do not read economic
journals.
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So what have we learnt about innovation financing? It will be evident that there is
considerable heterogeneity in the approach of the country authors. This arises from the
unique history of each country’s unique economy, and the stance adopted by the writer
– informed by their own viewpoint, interests, skills and data availability.
Fundamentally  there  are  different  formulations  of  what  is  understood  by  the  concept
‘National Innovation System.’ And there is the fact that the neo-Schumpeterian school
has devoted little attention to financing of the National System of Innovation.

That being said there is also commonalty among the five BRICS countries in that since
the  2nd  World  War  the  state  has  played  a  strong  role  in  their  economic  development
path. This commonalty does not fit into a neat box labeled ‘central planning’ but might
be characterized as an approach to managing the commanding heights of the economy
both directly and through a range of regulatory actions. One could for example compare
and contrast the former state owned enterprises of Brazil and South Africa, the family
businesses of India and South Africa (and Brazil) and the new players of China and the
Russian resource giants. This rich area of study must await a different publication. All
face the problem of marshalling support from the capital markets. This rich area of
inquiry must await another project, another book perhaps.

Some common features of these five unique experiences appear: the role of the state in
ensuring supportive framework conditions; the contributions of multi-national
corporation (domestic and foreign) R&D and innovation requirements; the central role
of human resource availability and mobility; the risks associated with seed and venture
capital provision, and the tensions between local and export market-led innovation
strategies. This brings the central role of the financial system into focus. It is necessarily
treated differentially and it is to the differences that we now turn.

The  Brazilian  chapter  is  written  from  the  perspective  of  economic  history  and  of  the
economics of innovation. It provides a discussion of policy matches and mismatches
over time. While it stops short of a deeper analysis of the relation between the NIS and
the legal framework Melo and Rapini conclude by arguing for two thrusts: ensuring that
platform technologies are widely developed and disseminated and using public finance,
as collateral to lubricate private bank loans. As they note: “Developing countries,
characterized by scarcity of capital, particularly for long term investments, cannot count
solely on the action of private businessmen or on the invisible hand of the market in the
search for a sustainable economic development.”

The chapter about Russia provides a more comprehensive analysis of the change
occured in the institutional environment from the financing of innovation in the former
USSR to the present. In India and South Africa on the other hand (both strongly
coloured by British commercial practice, and home to many large family businesses) the
arguments are perhaps more market oriented. Mani suggests that R&D tax incentives
are not the way to go and that corporates should be left to get on with what they know
best to do. Kahn points to the long history of anti-competitive behaviours in South
Africa,  with  the  underlying  tensions  between  race,  class  and  capital  providing  the
energy to drive the balance in one way or another.

This brings one to China, that is presents the most varied challenge to the analyst. Like
India, China may be many countries in one. Its vast size, varied implementation of
policy, and considerable space now for individual entrepreneurs and imply that



12

generalizations (including the preceding) are risky. The description of China’s rapid
march to entrepreurial freedom suggests a single mindedness on the part of political
leadership that is less evident in Brazil, India and South Africa. Russia may remain the
enigma.

Much of the literature on systems of innovation is focused on the processes of
interactive learning and knowledge generation within enterprises and institutions of
human resources training and scientific research, as well as on how these organizations
interact in constituting the innovation process. It is evident that a key factor which may
either  help  or  hinder  this  interaction  is  the  role  played  by  the  State  in  the  formulation
and implementation of policies for fostering innovation and, indirectly, of
macroeconomic policies.

The significance of financing investments in innovation has been pointed out as an
important structural bottleneck that not been solved by the private sector financial
institutions. On the one hand, the internationalization, deregulation and globalization of
financial  markets  signals  the  possibility  of  obtaining  resources  at  lower  costs.  On  the
other hand, the characteristics of investments in innovation such as long lead times for
development, inherent uncertainty and high risk, point to the need for setting national
institutional arrangements.

The creation of such alternative innovation financing instruments implies governmental
actions In analyzing the relation between the financial system and investments in
innovation. To this end it is necessary to take into account the nature of the innovation
process,  the competition within markets and the criteria for risk and credit  analysis by
financial institutions for granting finance. Such characteristics of the innovation process
lead banks and even markets to resist financing innovation, particularly in countries of
late capitalist inception, which did not build financial systems able to evaluate
intangible assets.

To analyze the problem of financing innovation, one must take some particular issues
into account. The first is the composition of investment in innovation within
macroeconomic regimes of high inflation and high interest rates. The second is the
impact of regimes of import liberalization including exchange rates on the technology of
enterprises. Third, to examine why the discussions on relations between policies aimed
at fomenting investment in innovation and the macroeconomic policies – the problem of
implicit and explicit technological policies – were abandoned since  the middle 1980s
only to re-emerge in the beginning of the 21st century.

These questions lead to the analysis of innovation investments as a key part of the
firm’s investment strategy and of how this strategy is affected by macroeconomic,
technological and industrial policies.

This has clearly not been a Neo-Schumpeterian issue. At this point, it will be necessary
to resort to concepts derived from Keynes’ works, who formulated the concept of
liquidity preference – or of money as an asset – as a central reference for the process of
investment.
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As we have noted the chapters are heterogeneous in theoretical and methodological
terms. Some of the above points have been taken into account by the authors, and others
not.

So, the analysis recognizes the dynamics of the economic system, and the absence of a
natural trend towards equilibrium, in the pervasive uncertainty that is inherent to the
process of investment. This signifies the importance of institutions for the dynamics of
the economic system, which cannot be reduced to the market. Enterprises are central to
the innovation process.

Finally, considering all the chapters in a comparative perspective additional research
questions may be posed:

o What is the nature of firms’ financing and the interface between the financial
system structure and industrial financing?

o How does implicit innovation policy shape entrepreneurial investments in
innovative activities?

o How  do  the  domestic  financial  regimes  affect  the  ability  of  the  BRICS
transnational corporations to trade in global markets?
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