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CHAPTER 4

ECONOMIC ENVIRONMENT

1 INTRODUCTION

Thus far, among the critical factors behind innovative performance, we have 
examined those related to the supply of knowledge and new technologies, such as 
education and human resources training for research, scientists’ performance, 
as  well as adequate facilities for the production of science. Changes and 
improvements to any of these factors may increase knowledge supply to the 
economy, a crucial factor for innovation.

However, simply producing knowledge is not enough to become a more 
innovative and competitive country: it is critical, but insufficient. In addition to 
knowledge production, this knowledge must be transformed into new products 
and production processes – in other words, into innovation. Companies are 
responsible for this transformation, not universities and research institutions 
or scientists. In order for innovation to occur, industries must feel the need to 
innovate, to invest in new ideas and in the development of new products and 
processes; and finally, they must be able to introduce these new products 
and processes into the market.

Since companies cannot be forced to innovate, it is essential to create an 
economic environment that stimulates the innovation process. This is the only 
way to complete the cycle of innovation and technology adoption in the 
Brazilian economy.

2 COMPETITION, OPENNESS, AND INNOVATION

Why do companies feel the need to innovate? What motivates them to seek new 
tools, knowledge, and technologies to improve their products or production 
processes? A company innovates to gain new consumers, or avoid losing them 
to other companies in the market, or even to sell their products with a higher 
profit margin, without having to share its customer base with other companies. 
In other words, it is competition, real or potential, that encourages innovation. 
If a company is able to sustain high profit margins and a loyal consumer base 
without promoting improvements in its products, it is reasonable to assume that 
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it will do just that. After all, investing in new products or improving existing ones 
takes effort and can be costly and risky.

The smartphones war waged every year between Apple and Samsung is a 
good example to illustrate how competition can stimulate innovation. These two 
companies control more than 60% of the world’s smartphone market and every 
year they host a big event to announce their product releases and win new 
customers – either through cheaper devices or from their competitors. In 2017, 
for example, the two companies launched new high-end models with similar 
features at the same time – both claiming to be standard-bearers for the future 
of technology in the sector.1 One wrong step in this technological war can have 
considerable impact, as was the case with the Galaxy Note 7’s battery explosions, 
which strongly affected Samsung’s profitability in that market segment.2

Thus, innovation is one of the key competitive tools for companies. 
The  development of new production processes helps reduce a company’s 
production costs, which can lead to more customers or to a bigger profit margin. 
Product innovation, in turn, allows the company to charge more for its product 
without losing (and sometimes even increasing) its customer base.

Either one of these channels gives a company more market power and profits 
than its competitors. This higher profit is the so-called “monopoly profit” that, in 
simple terms, reflects a larger profit than what the company would have if it were 
operating in a fully competitive market, in which other companies could offer the 
same good. When a company creates a feature product, for example, it is akin to 
having a temporary monopoly over that particular product. This monopoly and 
the extraordinary profit last until another company realizes the opportunity 
and is able to imitate the former.

This type of temporary monopoly is exactly what Apple sought, for 
example, in making a phone with the then-exclusive feature of facial recognition. 
The higher price that the company can charge for this type of innovation, or 
technology embedded in its device, creates the monopoly profit. In essence, even 
as competition drives innovation, companies also use innovation as a mechanism 
specifically to reduce the level of competition.

Joseph Schumpeter was the first economist to write about and to analyze 
the process of innovation in capitalist economies in a more comprehensive and 
systematized way. His work influenced much of the subsequent literature on 
the subject. It was his finding that what drives an enterprise to innovate is this 
fight for monopoly profit. In 1942, he observed that the sectors and products 

1. Available at: <https://econ.st/2UY9lyB>.
2. Available at: <https://bit.ly/3AjjyG8>.
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where technological progress was most evident were those involving the large 
conglomerates, and not those with companies operating in an environment of 
free competition.3 The reason was that the size of the larger enterprises enabled 
them to absorb the costs and risks associated with the research and development 
activities that innovation requires. In addition, the larger size could also generate 
economies of scale by concentrating research in large research and development 
(R&D) laboratories.

Just like Schumpeter, many economists have realized that the positive 
correlation between increased competition, usually measured by lower market 
concentration, and more innovation is not always the case. Markets featuring a 
large number of producers – thus, with less concentration and more competition – 
are not always more innovative or higher quality markets. In some cases, smaller 
companies in markets with very fierce competition have fewer incentives and 
fewer opportunities for bearing the risks and costs associated with innovation. 
In many cases, in these markets, companies adopt lower prices and lesser quality – 
not innovation – as a competitive tool.

A good illustrative example was the 2013 horsemeat scandal in Europe. 
The  scandal began when, in January 2013, horse DNA was discovered in 
hamburgers sold in Ireland and England. Further investigations revealed a 
number of hamburger brands in several European countries contained types of 
meats other than the beef indicated on the packaging. This is an example of a 
very competitive market with numerous producers of the same product, where 
price is a critical factor for success. What happened in this case was the opposite 
of innovation: enterprises reduced their prices by lowering the quality of the 
product in an attempt to claim a larger share of the market. Therefore, it is not a 
coincidence that the empirical literature has found diverse and rather conflicting 
evidence regarding the effect of competition on innovation. Some studies found 
positive results while others found a negative correlation between these variables.

Part of this difficulty stems from the way economists measure competition: 
through the participation of enterprises in the sales of a given product, which 
tends to be smaller the greater the number of competitors in a particular market. 
However, concentrated markets do not always mean a lack of competition. 
The  Apple and Samsung case is proof of that: a very concentrated market in 
which technological competition is extremely fierce.

Recent studies have reached more concrete explanations of how competition 
affects innovation. Such studies have detected that the correlation between 
innovation and competition takes the form of an inverted U-curve (Eicher and 

3. See Schumpeter (1943).
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Kim, 1998; or Aghion et al., 2005). This means that highly competitive markets, 
where there is a large number of small businesses and goods tend to be more 
homogeneous (such as hamburgers), are often less innovative. This happens because 
companies are smaller and exposed to huge competitive pressure, and usually opt 
to reduce costs and prices rather than to increase quality and to innovate.

In markets slightly more concentrated, in which companies are larger 
and products differentiated, there is a greater tendency toward innovation. 
Competition among companies in these markets is likely to focus on product 
differentiation and quality. However, if market concentration sharply increase 
and the level of competition for established companies begins to decline 
excessively,  the incentives to innovate vanish. The opposite of this situation is 
monopoly; that is, in the absence of competition, a company has no reason to 
bear the costs or risks of innovation.

In short, with the exception of very fragmented markets, competition is 
likely to make enterprises or economies more innovative. Therefore, the next 
question is whether competition in Brazil has been a conducive factor or if its lack 
has been an obstacle to innovation?

One of the main channels through which a country’s companies faced 
competition is international trade. Exposure to competition is one of the 
drivers for exporting companies to be more innovative and more productive than 
non-exporters.4 This exposure to international markets can result from domestic 
competition from imported products, as well as from selling to foreign markets.

Brazil’s domestic market is very protected against imports, and therefore, 
firms are less exposed to international competitors who are more productive 
and of better quality. In fact, one of the key indicators of this protection is the 
average import tariffs that Brazil imposes, which are quite steep compared to 
other countries, as seen in chart 1.

If we look at another reference point of trade liberalization, instead of import 
tariffs, such as the value of trade flows in relation to the gross domestic product 
(GDP), the result is no different. In Brazil, trade flows account for nearly 25% 
of GDP. That is not much, even for a continental country like ours. Compared 
with other densely populated countries or territories, this value is very small.5 
As is the case with import tariffs, the country most similar to Brazil regarding 
exposure to international trade is Argentina.

4. There is ample empirical evidence in Brazil and in the world that corroborates this relationship.
5. This is not a new finding. Available at: <https://exame.abril.com.br/economia/as-10-economias-mais-fechadas-do-
mundo-o-brasil-lidera/>. For a deeper analysis, see Canuto, Fleischhaker, and Schellekens (2015).
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CHART 1
Import tariffs effectively applied to industrial products in selected countries: 
weighted mean by the imports value
(In %)
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Source: World Integrated Trade Solution (WITS). Available at: <https://wits.worldbank.org/>.

One of the consequences of this lack of openness to foreign trade is that 
Brazilian companies have less need to seek efficiency and productivity gains, since 
a tariff barrier protects them from competition. The same goes for innovation. It is 
no coincidence that inefficient companies can survive in the Brazilian economy, 
and that there is a huge distribution in productivity indicators between them.

In addition to the limited exposure to competition against foreign 
companies, the high degree of protectionism also reduces the chances that 
Brazilian companies will become more competitive through using imported inputs 
and equipment, of lower price or better quality. Economists like Canuto  and 
others have shown how unusual Brazil is in this regard (Canuto, Fleischhaker, 
and Schellekens, 2015). They examined the extent to which products exported 
by Brazil include imported inputs as part of their production, an indication of 
integration into global value chains. Compared to other countries, Brazilian 
exports contain very little imported inputs, which means that the country is not 
effectively integrated into global production.

Access to the international market of imported inputs and equipment also 
means having access to state-of-the-art technology produced abroad. Many of 
the new technologies used in industrial production are embedded in inputs or in 
more modern and efficient machinery and equipment. As previously mentioned, 
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one strategy to absorb these technologies is to buy imported machinery and 
equipment. Now, how can a country produce new technology if it cannot even 
manage to use global state-of-the-art technology?

CHART 2
Trade flows (imports + exports) in relation to GDP in selected countries (2015)
(In %)
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It is likely that both the low level of integration into global value chains and 
the closed economy itself result from an obsolete belief that the greater the selection 
of goods produced domestically, the greater the country’s competitiveness. 
From this perspective, it would be necessary to manufacture all the parts (or a 
large part) of a given product: from basic inputs up to the final product. The idea 
of developing complete domestic supply chains for every single economic sector 
instead of going global is obviously impractical given the current global economic 
scenario. In thinking this, Brazil has protected its companies from competition 
at the same time it has impeded them from being competitive. While supposedly 
protecting the Brazilian industry, we are making it obsolete.

Historically, perhaps, the policy reserving the computer market for Brazilian 
companies has been the greatest example of this misconception, which still lingers 
in the country. For decades, Brazil has been left out of the world’s technological 
trends in microelectronics and, even worse, we have prevented companies in 
other sectors from benefiting from the positive impacts of these technologies on 
their productivity.
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CHART 3
Migration of workers with higher education as a percentage of the total population 
in selected countries (2011)
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Source: Organisation for Economic Co-operation and Development (OECD).

Our insulated culture is not much different when we analyze, rather than 
trade flows, the flow of people. From the point of view of innovation, the 
migration of highly qualified professionals is particularly important. Although 
concerns remain in Brazil regarding brain drain,6 aggravated by science and 
technology (S&T) budget cuts (which have intensified since 2016), the migration 
of qualified Brazilians abroad is not as significant compared to other countries.7 
Between 2010 and 2011, roughly 295,000 Brazilians with higher education were 
living and working in other countries, or approximately 0.15% of the population 
(chart 3). In relation to select countries, including several Latin American and 
European countries, this percentage is only higher than that of India, with its 
1.35 billion inhabitants.

The entry of skilled people to the country is even smaller than the departures. 
From 2010 to 2011, about 135,000 people with higher education came to 
Brazil, accounting only for 0.07% of the Brazilian population, a percentage 
much lower than in several other developing countries and significantly smaller 
than in developed countries. This issue was addressed in greater depth during 
the discussion of the internationalization of Brazilian science. The exchange of 
experiences with other cultures and the absorption of foreign professionals’ skills 
is important not only for scientific production, but also for the production of 
innovation in companies.

6. Available at: <https://glo.bo/3wbTbhK>.
7. According to international migration data from the OECD, available at: <http://www.oecd.org/els/mig/dioc.htm>.
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3 COST OF CAPITAL

Brazil has been, for more than two decades, the country with one of the highest 
real interest rates in the world. Obviously, this affects companies’ investment 
capacity, concerning both the funding cost and the opportunity cost, which 
reflects the return forgone on alternative investments. Put simply, if the expected 
return on a certain investment is lower than the interest rate charged by the 
banks or lower than the return on some alternative investment, that investment 
is not compensatory. Innovation is even more vulnerable to high interest rates 
than investment in machinery, equipment, and construction because it is a riskier 
investment and risks reduce expected returns.

It is not the focus of this paper to discuss the reasons behind high interest 
rates in Brazil. The literature lists reasons ranging from the size and trajectory 
of public debt – in relation to GDP and the tax burden – to issues related to 
regulation and competition in the banking sector, to the hyperinflationary history 
of the country. It is likely that all of these factors play a role. What is interesting 
to us, for the purpose of this report, is that high interest rates, combined with a 
minimally functional financial market, negatively affect the economy’s investment 
capacity and, even more intensely, investment in innovation.

The impact on investment in innovation is greater for many reasons, given 
the existence of financing constraints even under normal interest rate conditions. 
In fact, the literature points out the existing gap between the rate of return 
expected by the entrepreneur investing his own resources in innovation and the 
rate expected by external investors.8 In other words, external investors usually 
charge higher interest rates for investing in innovation projects, in comparison 
with more conventional investments.

The reasons for this begin with the uncertainty surrounding R&D and 
innovation projects, where results and chances of success are hard to estimate, 
especially in the early stages of product development. Right now, for example, 
several pharmaceutical companies are researching potential treatments or even 
cures for Alzheimer’s disease. Yet at this present stage, it is impossible to determine 
which of the technological trajectories emerging today will become viable. 
The new technologies and applications that could emerge from the prospects of 
gene editing are similarly still impossible to predict, even with all the information 
currently available. Uncertainty makes these investments riskier, thus raising the 
price charged by investors, as expressed by the interest rate.

8. Two recent studies produced an excellent review of the literature on the subject: Kerr and Nanda (2015), and Hall 
and Lerner (2010).
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Furthermore, there is an asymmetry of information, in which the inventor 
usually has better knowledge about the prospects of innovation success than the 
investor. Because the investor has difficulty discerning the good projects from 
the bad, he tends to invest in those with lower risk, and to charge everyone a 
higher interest rate. In short, information asymmetry increases the cost of 
funding in innovation.

In addition, research investments rely heavily on highly trained and skilled 
staff. This kind of professional is not easily found in the market, which makes 
companies less willing to let them go in moments of economic downturn. 
Therefore, companies are inclined to smooth expansions and reductions in 
investments in R&D, generating higher costs of adjustment than that of 
conventional investment projects.

The banking system also tends to be less prone to fund innovation projects 
because of the loan collateral and escrows, which are typically actual assets rather 
than intangible assets. This reduces the funding options available to innovators, 
who ultimately depend more frequently on other sources of funding, such as 
personal assets, capital markets, or venture capital.

These are the reasons why investments in innovation have a higher cost 
in the market than conventional investments. As the literature shows, it is no 
coincidence that individuals usually put their own resources into this type of 
investment, rather than using other sources. Even so, several studies also reveal 
that, in recent years, the importance of credit in funding innovation has increased 
in several countries, and in some cases patents have been offered as collateral for 
these operations (Kerr and Nanda, 2015).

There are a few solutions to correct these market failures and reduce the 
interest rate gap for innovation. For instance, governments worldwide have been 
using tax incentives for investments in R&D to help reduce the cost of capital for 
innovation. Smaller companies and startups – which are most affected by funding 
constraints – do not benefit from this type of incentive. In their case, venture 
capital funds are the main instrument adopted to fund innovative projects.

These funds act as financial dealers specialized in innovation projects that, 
through constant scrutiny and monitoring, are able to minimize the information 
asymmetry between investors (venture capitalists in this case) and entrepreneurs. 
In general, these funds are aimed at young companies in sectors of substantial 
technological dynamism. The fund managers’ constant monitoring and counseling 
also influence the company’s governance and help improve its results.

Generally, this type of investment supports an idea right from the start, 
through a joint venture with the start-up business. This is usually temporary, 
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however: investors sell their stake in the business at the company’s Initial Public 
Offering (IPO) or even before it, to another possibly interested investor, or to the 
entrepreneur himself. Therefore, in order for the venture capital market to work, 
it is fundamental that venture capitalists find alternatives to drop out of the 
investment, which requires a relatively developed capital market for such startups.

CHART 4
Investments in venture capital in selected countries expressed as a proportion of 
GDP: South Africa (2015 and 2014) and Brazil (2013)
(In %)
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Chart 4 shows that, in addition to the difficulties created by the high interest 
rate, or to some extent because of the interest rate, the Brazilian venture capital 
market is still underdeveloped compared to leading countries in this sector. 
The leading country in this market is Israel, where these investments represent 
0.38% of the GDP, followed by the United States, 0.33%. In Brazil, investments 
in venture capital correspond to merely 0.01% of GDP.

The high capital costs for investment in Brazil, combined with the even 
greater inherent costs of innovation projects, are therefore an important obstacle 
to innovation in the country. In addition to lowering interest rates, it is also 
necessary to reduce information asymmetries and other market failures that 
ultimately make the cost of innovation financing higher than that of conventional 
investment financing. Public funding may be one alternative, but it is not enough 
to overcome all of these obstacles.
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4 BUREAUCRACY AND BUSINESS ENVIRONMENT

The openness of the economy and funding for innovation are, in isolation, 
probably the main environmental factors affecting innovation. However, a 
series of other factors also exist that make the economic context more or less 
conducive to innovation.

The World Bank analyzes several general factors, which it publishes in its 
well-known Doing Business reports. There is significant controversy surrounding 
this publication because it is often confused with a kind of competitiveness 
indicator. Despite methodological difficulties, what Doing Business intends to 
measure is merely the ease of doing business in a given country.

Basically, the annual report aims to assess the types of regulations companies 
must follow and what procedures they must adopt in order to operate (such as to 
start a business or pay fees and taxes); how well the country’s legislation protects 
investors, especially minorities; and how effective the justice system is at resolving 
bankruptcies and other issues.

The importance of the business environment to economic performance 
gained prominence due to a 2002 study, in which the authors surveyed the 
time frame required and the costs associated with starting a company in 
several countries (Djankov et al., 2002). They noted that processes that were 
more costly and bureaucratic were usually associated with greater informality 
and higher levels of corruption, in addition to a larger number of inefficient 
companies in the economy.

From this insight, the World Bank began calculating the indicators 
presented in the chart below, which shows Brazil’s position in the ranking of 
various indicators measured by the Doing Business report.

Brazil’s worst rankings are on the indicators dealing with permits, starting 
a business, and paying taxes, where Brazil falls below more than 170 countries. 
Even for the indicators where Brazil performs better, such as getting electricity, 
enforcing contracts, and protecting minority investors, it is still ranked behind 
more than forty countries.

It is worth noting that several countries are beginning to realize that an 
adverse business environment negatively affects business activity, reducing the 
efficiency of the economy in general. This perception has led to a convergence in 
the indicators of the Doing Business report; in other words, indicators are generally 
improving and all countries are moving closer to those most efficient. This has 
not been the case for Brazil, however. Our ranking and indicators remain steady 
or only slightly improved, as one Ipea study on productivity in Brazil recently 
revealed (De Negri and Cavalcante, 2014).
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CHART 5
Brazil’s position in the World Bank’s ranking of the ease of doing business (2018)
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The business environment affects economic activity in general, but it 
especially affects innovative activity. A large part of disruptive innovation comes 
from new companies, or startups. The more difficult it is for these companies 
to go into operation, the more difficult it is for certain innovations to reach 
the market. Brazil’s business environment imposes barriers to launching new 
companies, which reduces the potential for competition and, as we have already 
seen, also negatively affects the country’s innovation capacity.

In a 2015 publication, the OECD also drew attention, to how much 
the surrounding conditions affect a country’s innovation capacity, particularly 
in a scenario of greater capital mobility between countries.9 Among these 
conditions, a stable macroeconomic environment with low inflation and fiscal 
balance diminishes the uncertainty associated with new investments and, 
especially, with innovation.

For instance, the tax system can either foster or prevent certain types of 
innovation, such as offering tax breaks for R&D investment, exempting research 
institutions, or providing tax breaks for innovative products. As an example, 
the United Kingdom government taxes vehicles differently according to their 
level of CO2 emissions in addition to lightly taxing vehicles that use alternative 
fuels.10 This differentiated taxation obviously stimulates the production and 
commercialization of innovative, less polluting vehicles that feature emerging 
technologies, such as electric vehicles.

Government regulation of some markets also has the capacity to either 
stimulate or curb certain types of innovation. Brazil offers a very clear example 

9. Available at: <https://bit.ly/3dBIuyS>.
10. Available at: <https://www.gov.uk/vehicle-tax-rate-tables>.
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of how government intervention in markets can damage a country’s innovation 
capacity: the basic production process (BPP), which is like a cake recipe that 
companies from the electronics sector have to follow to receive tax reductions 
on the production of certain goods. The production process of these goods must 
follow guidelines established by the Ministry of Industry, Foreign Trade, and 
Services. Now, generally speaking, to innovate implies making changes to the 
productive processes. It is clearly an anti-innovation regulation to, in a dynamic 
sector like electronics, require that companies’ production processes be approved 
by government bureaucracy in order for them to retain tax benefits.

Currently, a market where regulation is becoming essential to enable 
technological advances is that of autonomous cars. Obviously, in order for this 
technology to be introduced in the market, it is necessary for legislation to permit 
a driverless car to travel on the streets and to specify how and to whom to apply 
sanctions in the event of an accident, or even to assess the safety of the vehicle. 
In February 2018, California anticipated this process and allowed circulation 
of autonomous cars on public roads within the state.11 It is fair to assume that 
companies doing research on this type of technology will most likely build their 
research centers there.

Some economic conditions are even more related to the innovation process. 
Perhaps the greatest example is intellectual property rights and how they are 
regulated and guaranteed. Modern society developed intellectual property rights 
specifically to protect new ideas and their inventors. The objective is to assure 
innovators that they will receive an additional profit for a limited period of time, 
long enough to compensate them for the effort of innovating. Without this 
guarantee, a piece of innovation could be quickly copied by competitors and, in 
the long run, innovators would have no incentive to invest their funds  and 
time  in developing a new product or process. Brazil passed its patent law in 
1996, in line with legislation applied in several other countries. However, one 
of the major hindrances in the country concerns the time it takes the National 
Patent Office (Instituto Nacional da Propriedade Industrial – INPI) to analyze 
a patent application, which can take up to eleven years in Brazil, according to a 
recent study comparing several countries.12

Other factors further hamper research and innovation in Brazil. In a closed 
economy like ours, importing research equipment and supplies can be an even 
greater nightmare than importing regular goods and equipment. Research 
institutions and universities are less familiar with the bureaucratic procedures 
associated with importation, which is likely to aggravate the situation. Yet the 

11. Available at: <https://www.nytimes.com/2018/02/26/technology/driverless-cars-california-rules.html>.
12. Available at: <https://bit.ly/3ha3z5F>.
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vast majority of equipment and research inputs have to be imported, as evidenced 
by a survey conducted by teachers from Universidade Federal do Rio de Janeiro 
(UFRJ), which revealed that 99% of researchers need to import this type of 
product.13 Even worse is that 75% of the researchers surveyed stated they had 
lost research materials at customs. In some areas, such as the life sciences, much 
of the imported research material is perishable, requiring an agility that Brazilian 
customs procedures seem to lack.

Sensible public intervention on such issues would help create a more 
conducive environment for innovation. There are various aspects that have to go 
through the efficiency of some government agencies, or through a ton of legal and 
regulatory paperwork, making it difficult to draw consistent strategies to improve 
the business environment. However, these are issues that largely hinder the 
activities of companies and institutions and strongly impact their performance, 
especially regarding innovation, where agility and flexibility are fundamental.

13. Available at: <https://pt.scribd.com/document/41403849/Pesquisa-Importacao-07112010>.




