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Abstract 

 

The article analyzes a relevant Brazilian experience related to an attempt to articulate a 

“systemic” approach of the innovation policy with a social inclusive perspective. This experience 

involves the support offered to the production of health inputs, goods and services, articulating 

instruments of industrial and innovation policy with instruments and objectives of the health 

policy, which builds on the concept of "Health Industrial Complex" (HIC). The article also 

presents evidences about the increase of local innovative capabilities in the pharmaceutical 

sector, extracted from the Brazilian Innovation Survey (PINTEC-IBGE), which partially reflect 

the impact of those policies. 
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INTRODUCTION 
 

Policy orientations extracted from a systemic approach of the innovation process 

indicate that the global learning economy offers no simple and universal paths to guide the 

innovation policy, emphasizing the relevance of a learning process developed through 

experimentation and experience (Rodrik 2006; 2010). Policy formulation relies on the 

knowledge, experience and involvement of key stakeholders in dialogue and decision-making 

processes, which can generate viable solutions well adapted to specific institutional contexts 

(Gibbons, 1999). In the context of developing countries, this systemic approach also has to 

consider the impacts of innovative activities to reduce productive heterogeneity, regional 

imbalances and social inequalities. 

This discussion might be articulate to the Brazilian experience of implementation of 

innovation policy. In the last decade, Brazil has implemented a set of policies aimed to provide 

incentives for innovation, in order to reduce the technological gap faced by the local industry and 

to mitigate social and regional inequalities associated with innovation processes. In this context, 

the article analyzes a relevant experience related to an attempt to articulate a “systemic” approach 

of the industrial and innovation policies with a social inclusive perspective. This experience 

involves the support offered to foster the production of health inputs, goods and services, 

articulating instruments of industrial and innovation policy with instruments and objectives of the 

health policy. 

The article is structured as follows.  The first section develops a review of the main 

theoretical arguments that justify the implementation of a more comprehensive innovation policy, 

incorporating a “systemic” and "inclusive" approach of the impacts of innovative activities to the 

process of economic development. In the second section, a general framework of Brazilian 

innovation policy is presented in order to highlight he recent changes in its institutional 

framework. The third section discusses an example of a comprehensive innovation policy 

implemented with basis on the concept of "Health Industrial Complex" (HIC), oriented to the 

support of the production of health inputs, goods and services. The forth section presents some 

evidences about the increase of local innovative capabilities in the pharmaceutical sector 

extracted from the Brazilian Innovation Survey which partially reflect the impact of those 

policies. A conclusive section summarizes some general trends and some policy implications 

generated from the analysis of this experience. 
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1 –THEORETICAL BASIS: THE RELEVANCE OF A SYSTEMIC INNOVATION 
POLICY 

 

The concept of ‘system of innovation’ has the ambition to point out the interdependence 

and interaction between technical and institutional change in the process of economic 

development, relying on the argument that the innovative process involves a complex system of 

market, non-market and hierarchical relations (Fagerberg 2005; Soete, Verspagen, and Ter Weel, 

2010).  The National Systems of Innovation (NSI) concept adopted  a holistic view of innovation 

rather than focusing on isolated aspects of the process. This concept was originally developed by 

Freeman and Soete (1997), Lundvall (1992) and Nelson (1993) and emphasizes the interaction of 

actors involved in innovation and analyses how these interactions are shaped by social, 

institutional and political factors (Fagerberg and Verspagen, 2009; Johnson, and Lundvall, 2003; 

Johnson, et al, 1995; Johnson, 2001). The NSI approach is often used as an analytical framework 

for studying the differences between countries concerning their production and innovation 

systems (Álvarez and Marín, 2010).  

Besides the use of spatial dimension to define their boundaries of the system, we can 

also mention sectoral as well as technological innovation system (SSI) approaches which adopt a 

certain technology (spanning multiple sectors) or the sector in which it is used (including various 

technologies) as their system boundary. The argument that particular sectors have different 

technological trajectories remains to the seminal analysis of Pavitt (1984), with the concept of 

sectoral innovation systems being further developed by Malerba (2002), whereas the 

development of the technological approach can be traced back to Carlsson and Stankiewicz 

(1991). 

A critical aspect of a systemic approach of innovative activities involves the discussion 

of the role of the public policies. Innovation policy is related to the built of an infrastructure to 

assist those organizations and institutions that are involving with innovative activities and to 

induce and stimulate the generation, diffusion, using and marketing of new technologies, in order 

to achieve economic development. Economic rationales for innovation policy rest upon two main 

foundations, market and systemic failures, which in some senses compete and in others are 

complementary (Woolthuis, Lankhuizen and Gilsing, 2005). These failures emerge from the 

recognition that the level of investment in research and development is likely to be too low, from 

a social point of view. Systemic failures hinder the operation and development of the innovation 

system as a whole and the presence of them might justify a new policy rationale, replacing the 

neoclassical market failure (Edquist 2004).  
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The coordination of instruments used in innovation policy might be discussed from a 

general distinction between supply-side and demand-side measures (Georghiou, 2006; Edler, and 

Georghiou, 2007). Supply-side policies seek to ensure that firms have adequate resources and 

capabilities for business success, supporting research and development within core private and 

public sector institutions, and processes of learning within production (Lundvall 1992), including 

subsidies or tax breaks, sometimes aimed at specific sectors, as well as "softer" supply-side 

actions such as enhancing capacity to adapt and absorb exogenous innovations. Contrasting to 

these orientations, demand-side policies seek to ensure that firms have sufficient incentives to 

succeed, including policies that structure the market or the rewards flowing from it (through the 

regulation of competition and the mobilization of fiscal tools, for instance), affecting not only the 

quantity but mainly the quality of demand. Demand-side interventions can be more direct -  such 

as the use of public sector procurement to drive demand for new goods and services – or less 

direct – including attempts to shape consumption, articulating potential innovators and 

introducing sectoral or other regulations that require innovative responses.  

Despite the functionality of the distinctions between supply-side and demand-side 

measures of innovation policy, the design of that policy tends to be more complex when we 

consider the need to implement “systemic policies” which encouraged policy makers to see 

innovation as an interactive and dynamic process (Cassiolato e Lastres, 2005, 2008; Chaminade 

and Edquist, 2006, 2010; Smith 2000). According to Smits and Kuhlmann (2004) systemic 

instruments are tools that focus on the level of the innovation system as a whole instead of 

focusing on specific parts of those systems. The need of systemic policies has become evident 

with the increasing complexity and dependencies of the elements of innovative systems, in which 

societal subsystems are strongly connected to other processes (Raven et al. 2010; Voss et al. 

2009; van Mierlo et al. 2010). Policy instruments are not systemic unless combined into mixes 

that address the complex and often multi-dimensioned nature of innovation. 

The design of innovation policy must also include the specification of ultimate economic 

objectives, translating them into specific problems that are not solved by private organizations. 

The design and implementation of systemic innovation policy depends on the extent to which 

innovation policy instruments are defined, customized and combined into instrument mixes that 

address the ‘problems’ related to the activities of the system. Particularly in the case of 

developing countries, these problems involve not only the general performance of the innovation 

system, but also the impacts of innovative activities to reduce productive heterogeneity, regional 

imbalances and social inequalities. In this context, a source of concern has been the recognition 

that the economic growth generated by the innovation process might be insufficiently inclusive. 
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On one hand, social inequalities can be reinforced by unequal conditions of generation, access 

and use of new knowledge and technologies (Arocena and Sutz, 2012, Soares and Cassiolato 

2008). On the other hand, many innovations, especially those that address the health needs of the 

poorest, are ultimately related to social inclusion processes. 

The design and implementation of inclusive innovation instruments recognize 

development as socioeconomic inclusion rather than mere economic growth (Foster and Heeks, 

2013). Inclusive innovation is focused on facilitating access to essential goods and services and 

enhancing economic empowerment through knowledge creation, acquisition, adaptation, 

absorption and deployment efforts targeted directly to the needs of excluded populations, 

primarily at the bottom of the pyramid (World Bank, 2010 and 2013;  UNCTAD, 2011 and 

2014). In most developing countries, namely India, China, Brazil and South Africa, inclusive 

innovation is recognized as one of the most important goals of socioeconomic development 

(Gupta, 2007). Social inequalities are reinforced by unequal conditions of generation, access and 

use of new technologies where knowledge has acquired the role of a power instrument (Arocena 

and Sutz , 2009, Soares and Cassiolato 2008). Nevertheless, innovations show a strong potential 

for improving social and economic dimensions beyond economic growth and enhanced 

competitiveness of particular economic sectors.  

The relation between knowledge, innovation and social inclusion has gained increased 

attention in the specialized literature being analyzed from several points of view. Approaches like 

“bottom of the pyramid” (Prahalad, 2012), “pro-poor innovation” (Ramani at alli, 2010), “grass 

root innovation” (Gupta 2007), “appropriate technology” (Schumacher 1973), among others, 

focus on the role of knowledge for social inclusion or in reverting social inequalities. An 

“innovation system approach” involve continuous interactions among different actors who share 

learning spaces in which creativity and problem solving abilities reinforce each other (Lundvall 

1992, Arocena and Sutz 2009) and can be applied to reduce particular inequalities in developing 

contexts. Based on this approach, policies that promote inclusive innovation can be regarded as 

complementary to policies that (directly and indirectly) affect innovation in general. This 

complementarily may be expressed through the design of innovation policies that take on board 

social concerns, and through the design of social policies that support innovation as part of 

solving relevant social problems. 
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2 – INNOVATION POLICY IN BRAZIL: THE INSTITUTIONAL FRAMEWORK  
 

The debate about the viability and the relevance of “systemic” and “inclusive” policies 

might be articulate to the Brazilian experience of implementation of innovation policy. In the last 

decade, Brazil has implemented a set of policies aimed at providing incentives for innovation, in 

order to reduce the technological gap faced by the Brazilian industry and to mitigate social and 

regional inequalities associated with innovation processes.  

Until the 90s, the S&T policy in Brazil consisted in a set of actions aimed to build and 

consolidate an infrastructure for scientific research (Corder, 2006; Balbachevsky and Botelho, 

2011). From the end of the 90s, there was a movement towards a more effective integration of the 

S&T policy with the industrial policy. In the last decade, the main challenged has been the design 

of an Innovation Policy that induces the innovation at the productive system and contributes to 

the reduction of the structural heterogeneity - perceived at the productive, social and regional 

levels - a critical aspect of the Brazilian innovation system (Cassiolato and Lastres, 2008; Erber, 

2010). Innovation has definitely entered in the scope of economic policy and the S&T agendas, 

respectively with the reaffirmation of its role in the new industrial policy and with its addition to 

the name of the Ministry of Science, Technology and Innovation (MCTI). This trend involves the 

dissemination of programs that try to direct the public funding to innovative companies and to the 

formation of cooperation networks between enterprises, research institutes and universities as 

well as the implementation of technological programs that target specific needs and allocate 

financial resources in the development of industrial sectors that amplify knowledge and 

technological spillover effects (Britto and Stallivieri, 2011). Resources have increased 

considerably and continuously (Bastos, 2012); new measures and programs have been created or 

refined to meet new emerging needs of innovation; a more efficient implementation has been 

pursued through organizational and human resource improvements and through the expansion 

and decentralization of the support of funding agencies. Some programs have also begun to be 

monitored in view of future impact evaluation (CGEE, 2009; 2010). 

The improvement of the effectiveness to the Brazilian Innovation Policy might be 

articulated to advances and integration of the Science and Technology Policy with the Industrial 

Policy. Each of these policies have been implemented by a specific Ministry (Ministry of 

Science, Technology and Innovation and Ministry of Development, Industry and Foreign Trade), 

whit the support of a Conductive Council (CCT and CNDI1), being articulated to relatively 

autonomous Funding Agencies (FINEP and BNDES). Concerning the funding of innovation, 
                                                           
1 Respectively, the National Council of Science and Technology (CCT) and the National Council for Industrial 
Policy (CNDI)  
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important steps have been taken, involving the continuity to flagship programs such as the 

Economic Subsidy for Innovation, as well as the creation of new programs to finance technology-

based start-up firms. Policy measures for the direct support of business R&D, as both grants and 

loans, have expanded through BNDES (the National Bank for Economic and Social 

Development) and FINEP (Financier of Studies and Projects). Acting jointly, these agencies 

would have the capacity to provide a set of sophisticated financial instruments adapted to the 

needs of technology-based as well as consolidated firms.  

Reflecting these institutional changes, we can identify an attempt to integrate S&T policy 

with the industrial policy, as illustrated by Table 1. Two main pieces of legislation have 

generated a strong impact on the way the Brazilian state deals with innovative activities. The 

Innovation Law (“Lei de Inovação”) promulgated in 2005 expanded the support for university-

industry partnerships, facilitating the participation of universities and research centers in the 

innovation process and enabling the knowledge transfer from universities to enterprises. 

Moreover, this legislation allows for the first time the transference of non-refundable public 

resources to business firms’ innovative activities. This procedure aimed to reduce innovative 

activities’ costs and to provide a risk sharing mechanism. The 2007 Goodwill Law (Lei do Bem) 

established a special tax regime to companies that invest in R&D.  

 

Table 1 - Brazil: New Policies, Tools and Institutions (2003-2012) 
 1990s  2003-2011  
Innovation Policies  None  PITCE – 2004 

PAC - 2007 
PDP – 2008  
S&T Plan – 2007-2011 
Brazil Maior Plan (2011) 
ENCTI (2012) 

New Regulatory 
Rules  

Competition Protection Law (1994) Innovation Law (2004) 
Lei do Bem (2005) 
Biotechnology security law (2005) 
Computer and Software Tech Law 

New Institutions  Regulatory Agencies(9) 
Sectoral Funds (14)  
CGEE 

ABDI 
CNDI and CNDES 
EMBRAPII 

BNDES & FINEP - 
main targets  

Privatization, Exports 
Pronex 

Venture Capital 
Economic Subventions 
Inova Brazil 
Business Entrepreneurship Fund 
Pro-Innovation 
Internationalization Program 
INCT - National Institutes for S&T (126) 

New Sectoral Tools  New Automotive Regime  
Informatics Law 

Prominp (Petrobras) 
ProSoft  
Pro-Pharma 
Sibratec – National Technology Networks 
InovaEmpresa: Inova Auto, Inova Petro,  etc. 
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Articulated to the new general framework of the industrial policy defined by Brazil Maior 

Plan launched in 2011, a broader S,T&I Policy was launched, named ENCTI-National Strategy 

on Science, Technology and Innovation, comprising he period between 2011-2015. The Strategic 

Framework of the ENCTI would be based on three main areas: 1) Promoting Innovation; 2) 

Training of human resources; 3) Strengthening research activities and scientific and technological 

infrastructure. The perception of S,T&I as the structuring axis of a sustainable development 

constitutes a general principle of the strategy, which could be dismembered in four general 

objectives: 1) Reduce the technology gap through science and innovation 2) Contribute to the 

international sovereign insertion of Brazil; 3) Contribute to the eradication of poverty and reduce 

social inequalities; 4) Encourage creativity and the development of the green economy. Some of 

Priority Programs of the ENCTI were defined in accordance with the priorities of the Brazil 

Maior Plan, including the areas of ICT - Information and Communication Technologies, Drugs 

and Health Industrial Complex, Oil and Gas, Defense Industrial Complex, Aerospace and 

Renewable Energies. The scope of the priorities of the ENCTI also includes the areas of Nuclear 

Technologies, Biotechnology, Nanotechnology, Climate Change, Biodiversity, Oceans and 

Coastal Areas. The ENCTI also incorporates a focus on the impacts of S,T &I to a inclusive 

social development, comprising the popularization of S,T&I through the improvement of the 

teaching of sciences, through the adoption of more social inclusive productive technologies and 

through the development of technologies for sustainable cities. Between 2012 and 2015, the 

amount of disbursements related to priorities of the ENCTI is supposed to reach R$ 74,6 billion 

(US$ 25 billion) , comprising expenses of federal agencies, state-owned enterprises and 

decentralized foundations of the federative states 

With the advent of the Growth Acceleration Plan for Science, Technology and Innovation 

(GAP for STI), during the period between 2007-2010, followed  by the ENCTI-National Strategy 

on Science, Technology and Innovation for the period 2011-2015, new institutional solutions 

have been formatted to increment technological cooperation and networking. Among these 

changes, particularly importance has been attributed to the consolidation of the Brazilian 

Technology System (SIBRATEC). SIBRATEC involves decentralized networks of institutions 

that help companies across Brazil to develop their businesses by providing services that include 

technology transfer and assistance. The need of new mechanisms of risk sharing and public-

private partnership for boosting R,D&I activities in Brazil resulted in the creation of the Brazilian 

Research and Industrial Innovation Enterprise (Embrapii), in order to facilitate the interactions 

between Scientific and Technological Institutions (ICTs) and the businesses sector. Another 

relevant institutional change comprises financial stimulus to innovative firms defined under the 
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framework of the "Inova Empresa Plan" which allocates investments of R$ 32.9 billion (US$ 11 

billion) in 2013-2017 period to boost productivity and competitiveness in strategic sectors 

through the incorporation of technological innovations. 

At the same time, the funding of innovation has also been targeted, including the 

implementation of flagship programs such as the Economic Subsidy for Innovation, the creation 

of programs to finance new technology-based firms (such as the Prime Program) and the 

reinforcement of the role of the Brazilian Development Bank (BNDES) as a supplier of credit for 

innovative activities as well. Policy measures for the direct support of business R&D, as both 

grants and loans, have continued to be expanded through BNDES and FINEP. Furthermore, the 

growth of financial resources in the Science and Technology Sectoral Funds has ensured greater 

stability to the funding of innovation, encouraging the intensification of the collaboration 

between productive sectors and S&T infrastructure. The indirect support to business R&D, 

especially those based on tax incentives, has increased and been refined recently. There is also a 

policy shift from funding purely academic research towards public–private collaboration and 

industrial R&D. The analysis of Bastos’ (2012) shows that the total amount of the federal support 

to innovation reached approximately  U$$ 22 billion in the 2000-2010 period, averaging US$ 2  

billion per year. Most incentives have a fiscal character, which reveals that the policy has mostly 

targeted to large firms.  

Based on this perspective, the following section illustrates an experience in which an 

analytical concept elaborated from a theoretical evolutionary perspective was incorporated in the 

formatting of a comprehensive innovation policy. The experience involves a sectoral focus to 

innovation policy, comprising a set of actions and instruments mobilized to support innovation 

and production in the “health industrial complex" (HIC). These policies might have a direct 

impact to amplify the access of the entire populations to health products and services, 

contributing to reduce social inequalities related to that access.  

 

3 - INNOVATION POLICY IN HEALTH: A “SYSTEMIC” INNOVATION POLICY 
WITH AN INCLUSIVE PERSPECTIVE  

 

3.1. The Health Industrial Complex concept: putting the health, social and economic 

dimensions together. 

 

Innovation in health involves a complex network of institutions that acquire a non-linear 

and co-evolutive format. Every step of the process of innovation in health corresponds to a 

different set of institutional arrangements that involve sectors and supply chains, large and small 
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companies, public and private organizations, STI agencies, health regulation bodies , industrial 

policy, S,T&I policy, health policy  and the regulation of intellectual property, among many 

others aspects. In this perspective, the idea of innovation as a political and social process – 

extracted from a Neo-Schumpeterian research program - gains particular relevance, being 

articulated to broader themes such as the relationship between the state and the private sector 

(Gadelha, Vargas and Maldonado, 2012). Because of this complexity and importance, health 

emerges as a strategic field, enabling to elucidate the systemic character of national development 

strategies centered on the generation and diffusion of innovations. 

In the specific context of approaches related to innovation in health it is worth mention, 

first, the concept of medical-industrial complex proposed by Cordeiro (1980) which emphasizes 

the various forms of joint activities involving health care, vocational training networks and the 

segments of the pharmaceutical and medical equipment industries. Gelijns and Rosenberg (1995) 

depart from a similar approach to analyze the flow of information and the mechanisms of 

generation, diffusion and use of innovations in the medical field, resulting from the interactions 

between different segments of the health innovation system2. Therefore, the National System of 

Innovation in Health may be seen as the interface between the Health System, which is an 

important component of the welfare system, and the National Innovation System. In this context, 

the concept of Health Industrial Complex proposed by Gadelha (2003 and 2006) highlights the 

relationship between innovation and the productive structure, capturing the interdependencies 

between a set of sectors that tend to become a prominent part of the National Innovation Systems.  

The concept of Health Economic and Industrial Complex (HIC) can be articulated to the 

National System of Innovation in Health, focusing on the production of health goods and 

services. This systemic approach of the productive and innovative activities in health would be 

reflected both in the academic as in a normative field (Gelijns and Rosenberg, 1995; Albuquerque 

and Cassiolato, 2000; Quental et al, 2000; Gadelha et al, 2012; Vargas et al, 2012)). In this 

context, health is seen as "an interdependent economic space that configures a system of 

innovation and production, bringing a high potential for the generation of knowledge, with  an 

economic base of high importance, mass consumption and prominent presence of the State in the 

regulation and promotion of activities and innovation" (Gadelha et al, 2012).  

This approach incorporates both industrial activities and health services, articulated with 

an institutional apparatus, which have their own dynamics of production and innovation.  

                                                           
2 Likewise, we can also mention the contribution of authors like Albuquerque and Cassiolato (2000), Temporão (2002), 
Quental et al. (2000), Gadelha (2003 and 2006). 
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According to Gadelha et al (2012), the structure of the HIC allows to distinguish a set of 

economic activities with three interdependent subsystems (see Figure 1). The first is a subsystem 

with a technological base in chemicals and biotechnology, involving pharmaceuticals, vaccines, 

blood products and diagnostic reagents. The second is a subsystem with a technological base in 

mechanics and electronics, involving industries of medical equipment and medical supplies and 

the third ais a subsystem with a technological base in health care services involving hospital 

services, laboratory and diagnostic services and treatment. 

 

 
Figure 1 - Health Industrial Complex Morphology 

 
Source: Gadelha et al. (2012), p. 1609 

 

One of the main challenges to the analysis of the economic dynamics of health segments 

that comprise the HIC is precisely to articulate a systemic view of health that takes into account 

both the economic, socio-sanitary, technological and political dimensions, seeking to capture 

interfaces and tensions between them. In this sense, from a normative perspective, the concept of 

Health Industrial Complex (HIC) makes clearer the links between the sanitary and economic 

dimension of health, as well as the relationship between health and development. Therefore, HIC 

has become a key concept for policy of Science, Technology and Innovation in Health.  

This concept seeks to articulate the universal access to health with the economic 

development of a productive base, as well as to public and private innovation in health, pointing 

to the need to overcome the situation of dependence and backwardness in health productive 
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sectors, a critical aspect of a broader agenda of health policy. This policy has tended to 

incorporate the issue of innovation, articulated to the productive base in health, seem as a critical 

aspect to strength the Brazilian Unified Health System (SUS), the main instrument to attend the 

goals of the Brazilian health policy.  

In the field of health policy, with the resumption of an agenda for health in the 2000s, 

the theme of the Health Industrial Complex (HIC) began to be systematic mentioned in numerous 

policy documents that have been incorporated into the National Health Plan. These documents 

tend to mention HIC as a conceptual framework to format a set of sectoral policies of high 

impact. In 2004, the text of the National Policy on Science, Technology and Innovation in Health 

(NPSTI – Health) - adopted at the Second National Conference on Science, Technology and 

Innovation in Health - highlights the central role of the State in the promotion and regulation of 

Health Industrial Complex. Gadelha et al (2012) stress the relevance of the concept of HIC in the 

context of the “Mais Saúde” Program, launched by the Ministry of Health in 2007, which defined 

the Health Care Industrial Complex as one of the main strategic priorities for health care policy, 

incorporating the concept into the social policy agenda in Brazil. The implementation of the goals 

defined by the The National Policy on Science, Technology and Innovation in Health plan is 

supposed to mobilize financial resources of the Sectoral Funds managed by MCTI, particularly 

from CT-Health and CT-Bio. 

The structure of the Ministry of Health has also sought to be adapted to a more active 

involvement with the monitoring and support of the industrial development and innovation in 

health, reflecting the impact of the concept of HIC. In this respect, in 2003  the Department of 

Science, Technology and Strategic Inputs (SCTIE) was created as a result from the merger of the 

Department of Science and Technology together with two new departments: the Department of 

Health Economics and the Department of Pharmaceutical Services and Strategic Supplies. Later 

in 2008, occurred the creation of the Department of Industrial Complex and Innovation in Health, 

explicitly incorporating the concept of HIC as a policy tool. Throughout these institutional 

changes, organizational bodies specifically formatted to face the technological and industrial 

development in health were created at the level of the Ministry of Health. 

 

3.2 Industrial Policy for the HIC: Institutional designs and supporting schemes  

 

The relevance of the concept of HIC comprises the format of concrete actions at the 

level not only of the health policy but also of the industrial policy. This trend might be observed 

in the election of that concept as one of the core elements of a new national industrial strategy, 
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seeking to strengthen the domestic industry to expand the supply of strategic products, reducing 

dependence on foreign laboratories. Health care was singled out as a strategic area within the 

Growth Acceleration Program for Innovation (PAC da Inovação)of the Ministry of Science and 

Technology, in 2007.  The articulation between the industrial and technological policy and health 

was clearly enhanced in the Productive Development Policy (PDP) launched in 2008, which 

placed the HIC as one of six strategic areas that were supposed to “lead to the future”, and 

remains in the design of the Brazilian industrial policy -  Plano Brasil Maior (PBM). Likewise, 

under the National Strategy for Science, Technology and Innovation (ENCTI) launched in 2012, 

the Health Economic and Industrial Complex integrates the group of priority programs for 

strategic sectors to the future.  

However, the main example of an effective incorporation of the concept of HIC under 

the industrial policy in Brazil lies in the creation of the Executive Group of the Health Industrial 

Complex - GECIS. The GECIS was created in 2008, with the objective of coordinate actions to 

encourage the Health Economic and Industrial Complex. From 2011 onwards, the GECIS was 

incorporated as the Executive Committee of Health Industrial Complex in the Plano Brasil Maior. 

The creation of GECIS reveals the growing articulation between industrial and technological 

policy and the health care policy, evidencing the recognition of the strong interface with the new 

health technology platforms related to biotechnology, nanotechnology and advanced fine 

chemicals, and its importance to the strengthening of the productive industrial base.  

As emphasized by Vargas et al (2012), the growing convergence of industrial and 

technology policies and health policies in Brazil during the last decade has fostered the adoption 

of a systemic approach in public policies aimed at improving technological capabilities in the 

health industry. New guidelines were set prioritizing health as a strategic aspect of industrial and 

technological policy mainly including use of government’s purchasing power and improved 

regulatory framework to support innovation and establish new financing instruments to enhance 

production activities. At the regulatory forefront, there has been a call for regulations to 

harmonize and articulate public health guiding principles (technical safety standards and 

economic balance) and the need to promote innovation and competitiveness in pharmaceutical 

and drug industries, in line with health policies and well-being and social needs. Regarding the 

use of government’s purchasing power a set of measures and instruments have been implemented 

aiming to strengthen the production base in health by encouraging development of products with 

higher added-value and technology content. These measures include a list of priority products in 

SUS (Brazilian Unified Health System - Decree 1,284, 2010), new regulations on public 

procurement that includes a preference margin for strategic pharmaceuticals and drugs produced 
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in Brazil3, and the establishment of specific programs involving public-private partnership aimed 

at promoting the production of strategic drugs in state-run companies through technology transfer 

processes.  Although a detailed consideration of these instruments is beyond the scope of this 

paper, it is worth mentioning that such policies have been guided to support the development of 

the health complex with aligned policies and actions coordinated by the Health Industrial 

Complex Executive Committee.  

.  The establishment of a specific Program coordinated by the Ministry of Health, the 

Partnerships for Productive Development (PPDs), which aims at providing means for a 

technology transfer between public and private laboratories has become one of the backbones of 

the articulation between the Health Policy and the Innovation Policy for the HIC. These 

agreements cover the manufacture of organic products (for rheumatoid arthritis, genetic diseases 

and cancer), drugs for so-called "neglected diseases" (which usually attain populations of least 

developed countries and arouse less interest from the pharmaceutical industry) and medical 

equipment, especially in the field of orthotics and prosthetics. By the end of 2014, there were 

already 98 PPDs formalized by the Ministry of Health, involving 69 pharmaceutical laboratories 

(19 public and 50 private).  

The PDPs now account for a significant amount of public procurement of the federal 

government (Ministry of Health). Between 2011 and 2014, PDPs accounted for a US$ 4,5 billion 

revenue for public laboratories, Between 2010 and 2015, these agreements represented a savings 

of approximately US$ 900 million for the government due to the price negotiation process. In 

2014, the public procurement related to this program represented one-third (31%) of the total 

spending of the Ministry of Health with drugs provided by the SUS. 

In this sense, the PDPs program, points the relevance of the use of State’s purchasing 

power to stimulate the development of innovative solutions to fulfill social needs. In a general 

sense, policies aimed at fostering the HIC’s development in Brazil stress the need to promote 

coordinated systemic policies that can have a positive effect on the strengthening of innovative 

capabilities, on provision of health care and on the overall performance of national economic and 

social development. 

 

                                                           
3 The Public Procurement Act (Law 12,349) aims to incrementally use a preference margin (up to 25%) for procurement of 
locally produced goods and services due to technological development and innovations in Brazil.  
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3.3. The role of FINEP and BNDES 

 

Another important aspect of the health sectoral policy refers to the role played by 

development agencies - such as the Financing Agency for Studies and Projects (FINEP), the main 

source of support and funding for innovation in Brazil, and the National Bank for Economic and 

Social Development - BNDES - in supporting research, innovation and the strengthening of skills 

in healthcare.  

The ability to fund science, technology and innovation, combining reimbursable and 

non-reimbursable funds and tax incentives, has provided to FINEP a great ability to stimulate and 

induce innovation activities. In addition to the support of many types of partnerships between the 

S&T infrastructure and the business sector, FINEP also constitutes the executive body 

responsible for managing the Sectoral Funds. The financial instruments deployed by FINEP are 

formatted to cover all stages of innovative business needs, from the emergence of new ideas to 

the business consolidation.  From 2004 to 2011, the health area was responsible for 10,9% of the 

total amount of the  projects approved by FINEP. During this period, the financing directed by 

the agency for the health complex totaled US$ 1,1 billion, equivalent to an annual average of 

approximately U$$ 140 million. Of this total amount, U$$ 230 million were directed for loans, 

US$ 620 million for non-refundable credit operations and US$ 250 million for economic 

subsidies.  

FINEP's activities in the health area have increased from 2013, under the scope \of 

"Inova Empresa Plan", in which the "Inova Health Program" constitutes an initiative articulating 

the Ministry of Science, Technology and Innovation - MCTI, FINEP, BNDES and the CNPq in 

cooperation with the Ministry of Health – MS. This Program focus on the support of R,D&I 

projects in public and private institutions inserted in the "Health Industrial Complex" (HIC), 

allocating U$$ 1.7 billion to innovation activities. The Inova Health Program was launched in 

April 2013 and is planned to last until December 2017, with the main objective of financing 

projects whose results can contribute effectively to reduce the technological dependence of the 

country on the provision of key inputs used in the health sector.  The financial support of the 

Ministry of Health will be focused on the use of public orders and strategic acquisitions (using 

the purchasing power as a guarantee to future demand) and on the support to the infrastructure for 

the production and innovation in the public health sector. The National Council for Scientific and 

Technological Development (CNPq) will also prioritize the grants of scholarships associated with 

the scientific areas related to the Inova Health Program. The Program focus on five thematic lines 

that will guide its operation in the 2013-2015 period: Biopharmaceuticals; Equipment, Materials 
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and Medical Devices; Telehealth and Telemedicine; Regenerative Medicine; Other Areas 

(including blood products, diagnostic reagents and vaccines). Because of these actions, FINEP's 

role in health care has been strengthened in recent years.. The participation of health in FINEP 

disbursements in the period 2011-2014 stands when compared to other areas, reaching 

approximately U$$ 1.2 billion.  

BNDES has also specific programs to support the health sector. Under the 

encouragement and funding of the HIC we can mentioned the creation of the Profarma program 

by BNDES in 2004. This program was created as an instrument of the industrial policy (namely 

the PITCE in that period) to support the pharmaceutical sector, having two restructurings 

between 2004 and 2012. The program is now called "Program to Support Health Industrial 

Complex", reflecting an unprecedented joint between industrial policy and health policy, 

establishing an interaction between stimulus to the expansion of production capacity, innovation 

and the use of state purchasing power to meet the targets of national health programs. The 

strategic guidelines of BNDES Profarma involve the raise of the competitiveness and 

sustainability of the Brazilian Unified Health System (SUS) and the articulation between the 

Industrial Policy and the National Health Policy. Among its Strategic Objectives, we can stand 

out the stimulus to build productive capacity, training and innovation in biotechnology, the 

consolidation of R&D chains and the incentive to increase production capacity and 

modernization of industrial facilities in the Health Industrial Complex, including an adaptation to 

the  requirements of national (ANVISA – the National Agency for Health Surveillance) and 

international regulatory agencies (WHO - World Health Organization). The focus relies on the 

modernization and internationalization of national companies and to the support of acquisitions 

and mergers that result in the creation of larger and more vertically integrated national 

companies. The recipients must belong to the different segments of the Health Industrial 

Complex. Between April 2004 and February 2014, 23 operations were approved under the 

Profarma, mobilizing resources of approximately US$ 1 billion. 

This process would be reflected in the evolution of approvals and disbursement of 

BNDES financing for the health industrial complex in the period 2000-2014. Between 2000 and 

2014, the average annual approvals reached US$ 507  million, while between 2010 and 2014, this 

average increased to US$ 1 billion, of which US$ 425 million directed to pharmaceutical segment 

and US$ 575 million directed to health services. Concerning the effective disbursements, the total 

resources directed to the area between 2000 and 2014 reached US$ 5,5 billion. Between 2000 and 

2014, the average annual disbursements reached U$$ 370 million, while between 2010 and 2014 

the average increased to US$ 680 million, of which U$$ 280 million directed to the 
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pharmaceutical segment and U$$ 400 million directed to health services. In its current form, the 

budget allocation linked to the program reaches US$$ 2,2 billion to be spent until 2017. 

According to the Ministry of Health, the BNDES programs, together with FINEP, have a 

potential to provided approximately US$ 5 billion to support investments in the pharmaceutical 

industry in the last ten years.  

 

4 - THE IMPACTS OF A “SYSTEMIC INNOVATION POLICY”: THE BUILT OF 
INNOVATIVE CAPABILITIES IN THE PHARMACEUTICAL SECTOR  
 

The impacts of the “systemic innovation policies” in the health area can be related to the 

built of innovative capabilities in the entrepreneurial sector, a process that can be captured from 

information of the Brazilian Innovation Survey - PINTEC-IBGE. Reflecting the diversification 

and expansion of policy instruments, it is observed an intensification of innovative efforts in the 

Brazilian pharmaceutical sector, which has been captured by PINTEC. Data from this survey 

permit to analyze how those efforts evolve in recent years and how they are linked to government 

support, considering a differentiation by companies' size and by the origin of capital (see Tables 

2 and 3).  

The number of companies in the pharmaceutical sector captured by PINTEC was 

reduced from 622 to 458 between 2003 and 2011, with an increase in the share of larger 

companies (from 6.6% to 11.8%), mainly driven by the increase in national companies (of 3 2% 

to 6.6%). Among the smaller companies, which share evolved from 93.4% in 2003 to 88.4% in 

2011, there is an increase in the share of multinational companies, from 6.1% to 17.0%. The 

number of companies with innovative expenses was reduced from 255 to 211 between 2003 and 

2011, with an increase of the share of larger companies (from 12.2% to 19.9%), mainly driven by 

the increase in the share of national companies (from 6.7% to 12.3%). Among the smaller 

companies that evolve from 87.8% in 2003 to 80.1% in 2011, there is an increase in the share of 

multinational companies (from 2.7% to 15.2%). The percentage of companies with innovative 

efforts in the pharmaceutical sector evolved from 41.0% in 2003 to 60.7% in 2008, being reduced 

to 46.1% in 2011. This share is significantly higher than that of the total industry (28.2%). 

Concerning companies with more than 500 employees, this percentage in the sector evolved from 

75.6% in 2003 to 78.1% in 2011. Specifically for multinational companies, this percentage 

evolved from 66.6% to 69.1%, while for national companies it evolved from 85.0% to 84.9%. 

Regarding companies with less than 500 employees, this percentage evolved from 38.6% in 2003 

to 58.9% in 2008 and to 41.8% in 2011. Specifically for multinational companies, this percentage 
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evolved from 18.1% in 2003 to 56.1% in 2008 and to 41.9% in 2011, while for national 

companies it evolved from 40.0% in 2003 to 59.2% in 2008 and to 41.8% in 2011. 

The number of companies with R&D expenses: increase from 131 to 137 between 2003 

and 2011, with a small increase in the share of larger companies (from 22.9% to 26.3%), mainly 

driven by the increase in the share of national companies (from 13.0% to 18.2%). Among the 

smaller companies (that evolve from 77.1% in 2003 to 73.7% in 2011), there is an increase in the 

share of multinational companies (from 2.3% to 18.2%). Considering companies with domestic 

spending on R&D, it appears that this percentage in the sector evolved from 21.1% in 2003 to 

30.0% in 2011, being significantly higher when compared with the total industry value of 5.1%. 

In terms of companies with more than 500 employees, this percentage in the sector was reduced 

from 73.2% in 2003 to 67.2% in 2011. For multinational companies, this percentage decreases 

from 61.9% in 2003 to 49.3% in 2011, while for national companies it evolves from 85.0% to 

81.0%. To companies with less than 500 employees, this percentage was increased from 17.4% in 

2003 to 25.0% in 2011. Concerning the capital origin of the companies, the percentage grew from 

6.7% in 2003 to 32.6% in 2011 in the case of multinational capital companies, while for national 

companies it grew from 18.2% to 23.2%. These trends indicate that the goal of increasing the 

number of companies engaged in R & D activities was partially achieved, mainly to firms with 

less than 500 employees. 

Total expenses with Innovative Activities increased from U$$ 216 million to US$ 1.104 

million between 2003 and 2011, with an increase in the share of smaller companies (from 19.2% 

to 25.6%), mainly driven by the increase of the share of national companies (from 15.5% to 

21.9%). In the case of larger companies (which evolve from 80.8% in 2003 to 74.4% in 2011), 

there is an increase in the share of national companies (from 29.4% to 46.4%) accompanied by 

the drop in the share of multinational companies (from 51.4% to 28.1%). Regarding the share of 

total spending on innovative activities in relation to companies' revenues, it appears that this 

percentage in the sector evolved from 3.4% in 2003 to 4.5% in 2011, being significantly higher 

than the value of the total industry, 2.3%. Concerning companies with more than 500 employees, 

this percentage in the sector evolved from 3.7% in 2003 to 4.0% in 2011. Specifically for 

multinational companies, this percentage evolved from 3.6% to 2.7%, while for national 

companies it evolved from 3.8% to 5.7%. With regard to companies with less than 500 

employees, this percentage evolved from 2.8% in 2003 to 6.5% in 2011. In this group, the 

percentage evolved from 1.4% in 2003 to 2.1% in 2011 for multinational companies, while it 

evolves from 3.7% in 2003 to 9.9% in 2011 for national companies. 
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Total expenses with R&D activities increased from US$ 33 million to US$ 550 million 

between 2003 and 2011, with a large increase in the share of the larger companies (from 70.2% to 

74.6%), mainly driven by the increase of the share of national companies (from 49.4% to 54.0%). 

For smaller companies (that evolve from 29.8% in 2003 to 25.4% in 2011), there is an increase in 

the share of multinational companies (from 3.1% to 3.7%) accompanied by a decrease in the 

share of national companies (from 26.7% to 21.8%). The relation between internal expenditure 

on R&D and companies' revenues, increased from 0.5% in 2003 to 2.2% in 2011, being 

significantly higher than the value of total industry of 0.7%. Concerning companies with more 

than 500 employees, this percentage in the sector evolved from 0.5% in 2003 to 2.0% in 2011. In 

this group, this percentage rose from 0.2% to 1.0% to multinational companies, while it grew 

from 1.0% to 3.3% to national companies. Regarding companies with less than 500 employees, 

this percentage grew from 0.7% in 2003 to 3.2% in 2011. In this group, the percentage evolved 

from 0.2% in 2003 to 1.0% in 2011 for multinational companies, while it grew from 1.0% in 

2003 to 4.9% in 2011 for national companies. When we consider the share in total innovative 

expenses, it appears that the spending on R&D in the sector evolved from 15.3% in 2003 to 

49.8% in 2011, being significantly higher than the total industry value of 29.4%. To companies 

with more than 500 employees, this percentage in the sector grew from 13.3% in 2003 to 49.9% 

in 2011. In this group, this percentage increases from 6.2% to 36.5% for multinational 

companies, while it grew from 25.6% to 58.0% for national companies. Regarding companies 

with less than 500 employees, this percentage increased from 23.7% in 2003 to 49.6% in 2011. 

For the multinational companies, this percentage increased from 12.9% in 2003 to 49.4% in 

2011, while it rose from 26.3% in 2003 to 49.6% in 2011 for national companies. 
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Table 2 -Distribution of companies and expenses according to companies' size and by the 
origin of capital - Brazilian Pharmaceutical sector - 2003-2011 

  

Companies 
Surveyed in 

pharmaceutic
al sector 

% of 
companies 
with more 
than 500 

employees  

% of 
multinational 

companies 
with more than 
500 employees 

% of national 
companies 

with more than 
500 employees 

% of 
companies 

with less than 
500 employees  

% of 
multinational 

companies 
with less than 

500 employees 

% of national 
companies 

with less than 
500 employees 

Number of Companies  
2003 622 6,6% 3,4% 3,2% 93,4% 6,1% 87,3% 
2005 622 6,9% 3,5% 3,4% 93,1% 7,7% 85,4% 
2008 495 8,9% 4,6% 4,2% 91,1% 9,7% 81,4% 
2011 458 11,8% 5,0% 6,6% 88,4% 17,0% 71,4% 

Total Revenues (US$ 1000) 
2003 6.292.700 76,2% 49,7% 26,5% 23,8% 9,2% 14,6% 
2005 10.255.821 75,8% 49,2% 26,6% 24,2% 11,5% 12,8% 
2008 15.602.923 74,7% 52,4% 22,3% 25,3% 11,7% 13,6% 
2011 24.663.332 82,3% 45,9% 36,4% 17,7% 7,8% 9,9% 

Companies with Expenses in innovative Activities 
2003 255 12,2% 5,5% 6,7% 87,8% 2,7% 85,1% 
2005 219 16,0% 8,2% 7,8% 84,0% 6,4% 77,6% 
2008 301 11,6% 5,6% 6,0% 88,4% 9,0% 79,4% 
2011 211 19,9% 7,6% 12,3% 80,1% 15,2% 64,9% 

Total Expenses with innovative Activities s (US$ 1000) 
2003 216.455 80,8% 51,4% 29,4% 19,2% 3,7% 15,5% 
2005 426.597 87,2% 60,4% 26,9% 12,8% 1,9% 10,9% 
2008 799.664 81,5% 37,8% 43,7% 18,5% 3,9% 14,6% 
2011 1.103.848 74,4% 28,1% 46,4% 25,6% 3,7% 21,9% 

Companies with Expenses in R&D Activities 
2003 131 22,9% 9,9% 13,0% 77,1% 2,3% 75,6% 
2005 117 25,6% 11,1% 14,5% 74,4% 7,7% 66,7% 
2008 144 20,8% 8,3% 12,5% 79,2% 2,1% 77,1% 
2011 137 26,3% 8,0% 18,2% 73,7% 18,2% 55,5% 

Total Expenses with R&D Activities s (US$ 1000) 
2003 33.047 70,2% 20,8% 49,4% 29,8% 3,1% 26,7% 
2005 74.114 83,6% 48,5% 35,1% 16,4% 1,1% 15,3% 
2008 234.878 87,4% 32,8% 54,6% 12,6% 0,6% 12,0% 
2011 549.650 74,6% 20,6% 54,0% 25,4% 3,7% 21,8% 

Source: Own elaboration based on data from Brazilian Innovation Survey (PINTEC-IBGE)  
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Table 3 -Indicators of the Intensity of Innovative Efforts according to companies' size and 
by the origin of capital - Brazilian Pharmaceutical sector - 2003-2011 

  

Companies 
Surveyed in 
manufactur
ing industry 

Companies 
Surveyed in 
Pharmaceut
ical sector 

Pharmaceut
ical 

Companies 
with more 
than 500 

employees  

Pharmaceuti
cal 

Multinationa
l companies 
with more 
than 500 

employees 

Pharmaceuti
cal National 
companies 
with more 
than 500 

employees 

Pharmaceut
ical 

Companies 
with less 
than 500 

employees  

Pharmaceuti
cal 

Multinationa
l companies 

with less 
than 500 

employees 

Pharmaceuti
cal National 
companies 
with less 
than 500 

employees 
% of Companies with Expenses in innovative Activities 

2003 24,6% 41,0% 75,6% 66,6% 85,0% 38,6% 18,1% 40,0% 
2005 22,0% 35,2% 81,4% 81,8% 81,0% 31,8% 28,9% 32,1% 
2008 30,8% 60,7% 79,5% 73,9% 85,7% 58,9% 56,1% 59,2% 
2011 28,2% 46,1% 78,1% 69,1% 84,9% 41,8% 41,9% 41,8% 

% of Expenses with innovative Activities in Total Revenues 
2003 2,5% 3,4% 3,7% 3,6% 3,8% 2,8% 1,4% 3,7% 
2005 2,8% 4,2% 4,8% 5,1% 4,2% 2,2% 0,7% 3,5% 
2008 2,6% 5,1% 5,6% 3,7% 10,1% 3,8% 1,7% 5,5% 
2011 2,3% 4,5% 4,0% 2,7% 5,7% 6,5% 2,1% 9,9% 

% of Companies with Expenses in R&D Activities 
2003 5,9% 21,1% 73,2% 61,9% 85,0% 17,4% 6,7% 18,2% 
2005 5,6% 18,8% 69,8% 59,1% 81,0% 15,0% 18,4% 14,7% 
2008 4,2% 29,1% 68,2% 52,2% 85,7% 25,2% 6,3% 27,5% 
2011 5,1% 30,0% 67,2% 49,3% 81,0% 25,0% 32,6% 23,2% 

% of Expenses with R&D Activities in Total Revenues 
2003 0,5% 0,5% 0,5% 0,2% 1,0% 0,7% 0,2% 1,0% 
2005 0,6% 0,7% 0,8% 0,7% 1,0% 0,5% 0,1% 0,9% 
2008 0,6% 1,5% 1,8% 0,9% 3,7% 0,8% 0,1% 1,3% 
2011 0,7% 2,2% 2,0% 1,0% 3,3% 3,2% 1,0% 4,9% 

% of Expenses with R&D Activities in Total Expenses with innovative Activities 
2003 22,0% 15,3% 13,3% 6,2% 25,6% 23,7% 12,9% 26,3% 
2005 20,9% 17,4% 16,7% 14,0% 22,7% 22,3% 10,1% 24,4% 
2008 24,6% 29,4% 31,5% 25,5% 36,7% 20,0% 4,9% 24,1% 
2011 29,4% 49,8% 49,9% 36,5% 58,0% 49,6% 49,4% 49,6% 

Source: Own elaboration based on data from Brazilian Innovation Survey (PINTEC-IBGE)  

The impacts of the “systemic innovation policies” in health area can also be articulate to 

evolution of the qualification of personnel involved with innovative efforts in the pharmaceutical 

sector. Table 4 presents indicators related to people involved in innovative activities by size and 

capital origin of the pharmaceutical companies and of the total industrial activities captured by 

PINTEC in various years between 2000 and 2011. Throughout this period, the number of 

employees rises from 82 481 to 104 863, making the average size of the firms in the sector to 

expand from 154 to 229 employees. The number of people employed in R&D rises from 1.264 to 

3,212, while the number of People exclusively dedicated to R&D rises from 1.121 to 2.970. 

Concerning the people employed in R&D in 2011, 1.611 employees were concentrated in 

companies with more than 500 employees, from which 1.241 in national companies, and 1.601 

were concentrated in less than 500 employees companies, from which 1.414 in national 

companies. Between 2000 and 2011, the staff of Postgraduate R&D personnel in the 

pharmaceutical industry increase from 163 to 376. Of these, 157 were concentrated in companies 

with more than 500 employees, from which 131 in national capital companies, and 219 in 

companies with fewer than 500 employees, from which 208 in national capital companies.  
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This information indicate that the number of professionals in R&D activities is still 

limited, especially in multinational capital companies, despite the growth observed in the recent 

period. The percentage of people in R&D in the total staff increase from of 1.5% in 2000 to 3.1% 

in 2011, with this percentage reaching a larger level than that observed for total industry, 

equivalent to 0.9% in 2011. To the companies with more than 500 employees, the percentage in 

the sector rose from 1.0% in 2000 to 2.2% in 2011, with a more significant growth for national 

companies, from 1.2% to 2.6%, compared with a growth from 0.9% to 1.4% for multinational 

companies. To the companies with less than 500 employees, this percentage presented a higher 

growth, increasing from 2.1% in 2000 to 5.1% in 2011, driven by the growth observed in the case 

of national companies, from 2.3% to 6.1%, compared to a growth of 1.4% to 2.2% in the case of 

multinational companies.  

The number of R&D staff for companies engaged in R&D activities increased from 7.2 

in 2000 to 23.4 in 2011, which was significantly larger than that observed for total industry, 

which reached 12.1 in 2011. To the companies with more than 500 employees, the indicator in 

the sector rose from 13.9 in 2000 to 44.8 in 2011, observing a more significant growth for the 

national companies, from 15.0 to 50.6, compared to a growth from 12.9 to 32.3 in the case of 

multinational companies. To the companies with less than 500 employees, this indicator evolves 

significantly from 5.7 in 2000 to 15.8 in 2011, mainly driven by the growth observed in the case 

of national companies, from 5.2 to 16.3, which more which offset a 14.7 to 12.8 in the case of 

multinational companies. 
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Table 4 -Indicators relate to the Number of Employees in Innovative Activities, according 
to companies' size and by the origin of capital - 2000-2011 

  

Companies 
Surveyed in 
manufactur
ing industry 

Companies 
Surveyed in 
Pharmaceut
ical sector 

Pharmaceut
ical 

Companies 
with more 
than 500 

employees  

Pharmaceuti
cal 

Multinationa
l companies 
with more 
than 500 

employees 

Pharmaceuti
cal National 
companies 
with more 
than 500 

employees 

Pharmaceut
ical 

Companies 
with less 
than 500 

employees  

Pharmaceuti
cal 

Multinationa
l companies 

with less 
than 500 

employees 

Pharmaceuti
cal National 
companies 
with less 
than 500 

employees 
Enterprises  

2000 70.277 535 47 26 21 488 39 449 
2003 82.374 622 41 21 20 581 38 543 
2005 89.205 622 43 22 21 579 48 531 
2008 98.420 495 44 23 21 451 48 403 
2011 114.212 458 54 23 30 405 44 361 

Number of Employees 
2000 4.892.027 82.481 43.747 25.058 18.688 38.735 7.102 31.632 
2003 5.329.950 79.431 43.251 20.247 23.004 36.181 7.274 28.907 
2005 5.923.142 89.224 47.548 22.605 24.943 41.676 8.453 33.223 
2008 6.759.953 91.441 52.530 23.948 28.582 38.911 8.686 30.225 
2011 7.745.271 104.863 73.250 26.112 47.138 31.613 8.462 23.151 

Number of Employees in R&D Activities 
2000 41.149 1.264 452 226 227 812 100 712 
2003 38.192 913 453 106 347 460 46 415 
2005 47.360 1.210 798 284 515 412 45 367 
2008 47.223 1.761 1.261 321 940 500 11 489 
2011 70.800 3.212 1.611 369 1.241 1.601 187 1.414 

Number of the Sstaff of Postgraduate R&D personnel 
2000 2.910 163 28 12 16 134 23 112 
2003 3.068 173 72 15 57 101 9 92 
2005 4.280 172 99 45 54 73 5 68 
2008 4.340 332 186 27 159 147 2 145 
2011 5.632 376 157 26 131 219 12 208 

Number of Employees per Company 
2000 70 154 940 979 892 79 183 70 
2003 65 128 1.054 963 1.150 62 193 53 
2005 66 143 1.106 1.028 1.188 72 175 63 
2008 69 185 1.194 1.041 1.361 86 181 75 
2011 68 229 1.368 1.123 1.556 78 191 64 

% of Employees in R&D in Companies' Staff  
2000 0,84% 1,53% 1,03% 0,90% 1,21% 2,10% 1,41% 2,25% 
2003 0,72% 1,15% 1,05% 0,52% 1,51% 1,27% 0,63% 1,43% 
2005 0,80% 1,36% 1,68% 1,25% 2,06% 0,99% 0,53% 1,10% 
2008 0,70% 1,93% 2,40% 1,34% 3,29% 1,29% 0,13% 1,62% 
2011 0,91% 3,06% 2,20% 1,41% 2,63% 5,06% 2,21% 6,11% 

Number of R&D staff for companies engaged in R&D 
2000 5,60 7,18 13,87 12,92 14,97 5,66 14,71 5,21 
2003 7,85 6,95 15,08 8,14 20,39 4,54 17,88 4,20 
2005 9,42 10,37 26,61 21,81 30,28 4,75 5,09 4,71 
2008 11,33 12,24 42,04 26,75 52,23 4,39 3,70 4,41 
2011 12,10 23,39 44,77 32,26 50,61 15,8 12,8 16,31 

Source: Own elaboration based on data from Brazilian Innovation Survey ( PINTEC-IBGE)  

 

The intensification of innovative efforts in the pharmaceutical sector has been stimulated 

by the mobilization of a wide set of incentives defined in the context of the industrial and 

innovation policy. Table 5 presents information and indicators about the government support to 

the implementation of innovative efforts by size and origin of capital for the overall industry and 

to the pharmaceutical sector in the years 2003, 2005, 2008 and 2011. Considering the percentage 

of innovative companies that received government support, it appears that this percentage in the 
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sector evolved from 16.5% in 2003 to 50.0% in 2011, being significantly higher than the total 

industry value of 34.6%. Concerning companies with more than 500 employees, this percentage 

in the sector evolved from 22.6% in 2003 to 75.5% in 201. In the group of large companies, this 

percentage evolves from 7.2% to 36.3% for multinational companies, and from 35.3% to 100.0% 

for national companies. Regarding companies with less than 500 employees, this percentage 

evolved from 15.8% in 2003 to 44.8% in 2011. To multinational companies, this percentage 

reached 31.2% in 2011, while for national companies it evolved from 16.5% in 2003 to 46.7% in 

2011.  

Regarding tax incentives for R&D, this percentage in the sector evolved from 0.6% in 

2003 to 18.6% in 2011, being significantly higher than the total value of industry of 2.5%. 

Regarding companies with more than 500 employees, this percentage in the sector evolved from 

6.4% in 2003 to 62.0% in 2011. In this group, this percentage evolved from 0.0% to 36.3% for 

multinational companies, while for national companies it evolved from 11.8% to 78.1%. 

Concerning companies with less than 500 employees, this percentage evolves from 0.0% in 2003 

to 9.8% in 2011. For this group, this percentage evolved from 0.0% to 4.9% for multinational 

companies, while for national companies it evolved from 0.0% in 2003 to 10.4% in 2011.  

Concerning the financing through Economic Subvention, it appears that this percentage 

reaches 12.9% in 2011, being significantly higher than the total industry value of 0.8%. To 

companies with more than 500 employees, this percentage reached 24.8% in 2011. For 

multinational companies, this percentage reached 6.2% while for national companies it reached 

36.3%. Regarding companies with less than 500 employees, this percentage reached 10.5% in 

2011. For multinational companies, this percentage reached 7.2%, while for national companies it 

reached 10.9% in 2011.  

Regarding the financing of R&D cooperative projects in partnership with universities 

and research institutes, the percentage of innovative companies benefited in the sector evolved 

from 1.6% in 2003 to 7.7% in 2011, being significantly higher than the total industry value of 

0.9%. Concerning companies with more than 500 employees, this percentage evolved from 

12.9% in 2003 to 20.3% in 2011. For multinational companies, this percentage was reduced from 

7.2% to 0.0%, while for national companies it grew from 17.6% to 32.9%. Regarding companies 

with less than 500 employees, this percentage evolved from 0.4% in 2003 to 5.1% in 2011. In this 

group, this percentage evolved from 0.0% to 4.8% for multinational companies, while it evolved 

from 0.4% in 2003 to 5.1% in 2011 for national companies.  

Finally, with regard to the financing of the purchase of machinery and equipment used to 

innovate, it appears that this percentage in the sector evolved from13.0% in 2003 to 26.7% in 
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2011, being lesser than the total industry value of 27.3%. Concerning companies with more than 

500 employees, this percentage in the sector evolved from 12.9% in 2003 to 19.1% in 2011. In 

this group, this percentage remained at 0.0% for multinational companies,, while it grew from 

23.5% to 31.0% for national companies. Regarding companies with less than 500 employees, this 

percentage evolved from 13.0% in 2003 to 28.3% in 2011. In this group, this percentage evolves 

from 0.0% to 4.8% for multinational companies and it evolved from 13.6% in 2003 to 31.5% in 

2011 for national companies.  
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Table 5 - Government support to the implementation of innovative efforts according to 
companies' size and by the origin of capital - - 2003-2011 

  

Companies 
Surveyed in 
manufacturi
ng industry 

Companies 
Surveyed in 
Pharmaceut
ical sector 

Pharmaceut
ical 

Companies 
with more 
than 500 

employees  

Pharmaceutic
al 

Multinational 
companies 
with more 
than 500 

employees 

Pharmaceutic
al National 
companies 
with more 
than 500 

employees 

Pharmaceut
ical 

Companies 
with less 
than 500 

employees  

Pharmaceutic
al 

Multinational 
companies 
with less 
than 500 

employees 

Pharmaceutic
al National 
companies 
with less 
than 500 

employees 
Number of Innovative Companies 

2003 27.621 313 31 14 17 282 12 271 
2005 29.951 326 41 21 20 285 25 260 
2008 37.808 315 40 20 20 275 30 246 
2011 41.012 247 42 16 26 205 25 180 

Innovative companies that received government support 
2003 5.156 52 7 1 6 45 - 45 
2005 5.729 66 16 2 14 50 - 50 
2008 8.653 122 22 7 15 100 2 98 
2011 14.174 123 32 6 26 92 8 84 

% of Innovative companies that received government support 
2003 18,7% 16,5% 22,6% 7,2% 35,3% 15,8% 0,0% 16,5% 
2005 19,1% 20,4% 39,0% 9,5% 70,0% 17,7% 0,0% 19,4% 
2008 22,9% 38,7% 55,0% 35,0% 75,0% 36,4% 6,7% 40,0% 
2011 34,6% 50,0% 75,5% 36,3% 100,0% 44,8% 31,2% 46,7% 

% of Innovative companies with tax incentives for R&D 
2003 0,7% 0,6% 6,4% 0,0% 11,8% 0,0% 0,0% 0,0% 
2005 0,7% 1,6% 9,8% 4,8% 15,0% 0,4% 0,0% 0,4% 
2008 1,2% 5,7% 32,5% 15,0% 50,0% 1,8% 0,0% 2,0% 
2011 2,5% 18,6% 62,0% 36,3% 78,1% 9,8% 4,9% 10,4% 

% of Innovative companies with the support of Economic Subvention 
2003 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 
2005 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 
2008 0,5% 3,9% 10,0% 0,0% 20,0% 3,0% 0,0% 3,4% 
2011 0,8% 12,9% 24,8% 6,2% 36,3% 10,5% 7,2% 10,9% 

% of Innovative companies with the support to financing of R& projects  
2003 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 
2005 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 
2008 1,4% 2,5% 15,0% 0,0% 30,0% 0,7% 0,0% 0,8% 
2011 1,2% 5,0% 13,8% 0,0% 22,4% 3,2% 0,0% 3,6% 

% of Innovative companies with the support to financing R&D cooperative projects with S&T institutions 
2003 1,4% 1,6% 12,9% 7,2% 17,6% 0,4% 0,0% 0,4% 
2005 1,2% 5,1% 24,4% 4,8% 45,0% 2,3% 0,0% 2,5% 
2008 0,8% 10,8% 12,5% 10,0% 15,0% 10,5% 0,0% 11,8% 
2011 0,9% 7,7% 20,3% 0,0% 32,9% 5,1% 4,8% 5,1% 

% of Innovative companies with the support to the purchase of machinery and equipment 
2003 14,1% 13,0% 12,9% 0,0% 23,5% 13,0% 0,0% 13,6% 
2005 12,4% 17,7% 24,4% 0,0% 50,0% 16,8% 0,0% 18,4% 
2008 14,4% 24,6% 15,0% 10,0% 20,0% 26,0% 0,0% 29,2% 
2011 27,3% 26,7% 19,1% 0,0% 31,0% 28,3% 4,8% 31,5% 

Source: Own elaboration based on data from Brazilian Innovation Survey (PINTEC-IBGE)  
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5 – CONCLUSIONS 
 

The institutional changes that have occurred in the logic implementation of the 

innovation policy in Brazil in the last decade point to the strengthening of the connections 

between different policy instances, the scientific and technological infrastructure and the 

productive sector, reflecting a stronger link between S,T&I policy, the industrial policy and 

different dimensions of social policies. In this context, some concepts originally developed by the 

academic sphere – such as the concept of Health Industrial Complex - can contribute significantly 

to the improvement and integration of those policies. The analysis developed illustrated a case in 

which those concepts were effectively incorporated in the repertory of skills and practices of the 

policy makers. Specifically, these concepts can be functional to identify specific problems that 

must be faced by policy-makers responsible for different policies that must be articulated. This 

case emphasizes the technological dependence in strategic areas with a huge potential for 

innovation and for social inclusion, related to inequalities in the access to health inputs and to 

particularities of the epidemiological and phyto-sanitary national context. 

The substantial increase in expenditures on innovative activities and, particularly, the 

considerable expansion in the internal expenditure on R&D of national pharmaceutical 

companies over the decade constitute an important example of a successful set of systemic 

policies aimed at supporting the HIC. Overall, the Brazilian pharmaceutical industry presented a 

positive evolution of investment in innovative activities in the last decade, especially in the case 

of the large national companies. However, it is important to note that the apparent success of 

innovation policy in the case of “health industrial complex" reflects a very particular set of 

factors, which combine political and institutional aspects that engendered a favorable context to 

implement those actions. This does not mean that this experience is repeatable for other sectors or 

extended to other priorities of innovation policy, but points to the existence of a fertile field for 

the integration of policies, through the mobilization of tools that ensure greater effectiveness in 

their implementation, recognizing the importance of interaction and learning between the 

different policy instances and admitting that the construction of innovative capabilities might be 

integrated to a process of social inclusion. 
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