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	 ABSTRACT

Objective: The objective of this study is to identify the effects of the 
insertion in local and global value chains as a determinant of company 
innovation, identifying the main characteristics of the nature of the 
interactions that arise in the value chain, as well as the relationship 
between innovation, internal resources to the company and their inser-
tion in value chains.
Originality/value: This paper combines insights from different streams 
of literature to develop a more comprehensive framework for the analysis 
of firms’ innovation in emerging countries. We consider relationships 
among partners in the local and global value chain and the influence of 
the internal resources as crucially important for the access to external 
knowledge.
Design/methodology/approach: Econometric analysis were performed 
using generalized linear models (GLM). The period of analysis covers 
the years 1998 to 2011. We investigate our hypotheses using different 
models to relate firms’ innovation capacity to local and global value 
chains and the ownership of internal and external resources.
Findings: Using data from Brazilian firms from 1998 to 2011, we found 
that the relationship with all partners in global value chain contributed 
to the increase of the Brazilian firm’s innovation. The internal resources 
had a positive influence in firm’s innovation, suggesting that the firm’s 
internal resources are crucially important in the access to external 
knowledge, which means that the ability of firms to make use of this 
knowledge depends, in turn, on their absorptive capacity.

	 KEYWORDS

Innovation. Value chain. Absorptive capacity. Cooperation. Generalized 
linear models.
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	 1.	 INTRODUCTION

Technological changes drive growth (Romer, 1990). Research and 
development (R&D), resulting in new knowledge, new process, and new 
goods, it is a major source of technical progress according to the R&D – 
based on endogenous growth theory (Romer, 1990). As far we know, 
emerging countries lack growth, since firms in their markets are latecomers 
regarding innovativeness (Garrido, Parente, Gonçalo, & Vasconcellos, 2017; 
Awate, Larsen, & Mudambi, 2012; Li, Chen, & Shapiro, 2010)

Given such comprehension that new technologies are fundamental for 
country development, attention to understand the drivers that generate 
technological innovation had been increasing in the academy with studies 
discussing the modes of innovation, the role of sources of knowledge in 
innovation (Lundvall, 1992; Jensen, Johnson, Lorenz, & Lundvall, 2007) 
and confirmations that technical change is facilitated through reliance on 
inter-firm cooperation across industries (Opper & Nee, 2015).

In this paper, we address the two different streams of literature bellow 
to develop a more comprehensive framework to analyze innovation in 
emerging countries by linking firms’ innovation, cooperation in local and 
global chain level, and the role of a firm’s internal resources to access 
external knowledge (Cohen & Levinthal, 1989, 1990) in one study. There is 
a lack of knowledge about the joint effects of networks and firm’s internal 
resources upon innovation (Schøtt & Jensen, 2016), and we want to know 
how firms’ innovation is affected by their cooperation in the value chain, but 
also, under the influence of their own resources.

From an analytical point of view, it is implicit a need for the study of 
activities taking place outside firms and, in particular, to understand the 
strategic role of the relationship with key external actors (Pietrobelli & 
Saliola, 2008). However, we have to recognize the role of a firm’s internal 
resources as crucially important for the access to external knowledge (Cohen 
& Levinthal, 1989, 1990) and in combining both, exploiting resources from 
different sources. That ability to integrate knowledge residing both inside 
and outside the firm’s boundaries is a distinctive organizational capability 
that develops in an organization over time (Lorenzoni & Lipparini, 1999; 
Phene & Almeida, 2008).

The organizational literature suggests that, in order to understand where 
innovations come from, it is important to move beyond the study of the 
individual entrepreneur and the firms to specify network effects in innova-
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tion activity. The importance of arrangements, such as non-price exchanges 
and network effects (social learning, normative influence, and network 
externalities) in facilitating firm-based R&D, is beyond doubt (Opper & 
Nee, 2015). Indeed, we consider that external resources per se do not ensure 
access and exploitation by firms. Internal resources are, therefore, drivers for 
accessing, exploiting and combining external knowledge (Powell, Koput, & 
Smith-Doerr, 1996; Zaheer & Bell, 2005). Then, we explore this relationship 
between internal and external resource in the model. In addition, we analyze 
different situations in which cooperation relationships are established 
between domestic and global partners in the value chain over time. 

Considering the different streams of literature, we address the research 
gaps by linking firms’ innovation and cooperation in the national and global 
chain level in a developing country in one study. This is all relevant in the 
presence of a developing country, as is the case of Brazil, a country with a 
strong import substitution background, and a well-established presence of 
foreign direct investors in their manufacturing sectors, making significant 
changes in the innovation support framework (Warwick, 2013).

The paper addresses some of the most relevant questions in this field of 
research, such as: 

•	 Are there any differences between insertion in local value chain (LVC) 
and global value chain (GVC), as a determinant for firms’ innovation? 

•	 What are the main features of the nature of interactions arising in value 
chain, led by national or global suppliers/buyers? 

•	 Is there a positive correlation between firms’ innovation, their relation-
ship in a value chain, and a firm’s internal resource?

The empirical analysis is based on aggregate data from the Brazilian 
Innovation Survey (Pesquisa Brasileira de Inovação – Pintec – Instituto Bra-
sileiro de Geografia e Estatística – IBGE), complemented with annual data 
for foreign direct investment (FDI) by sector from the Brazilian Central 
Bank (BCB). In order to analyze the behavior of firm innovations over time, 
we use all available data from Pintec surveys, corresponding to the period of 
1998-2011.

The paper is organized into four sections, including this introductory one. 
Based on the innovativeness literature, on the local and global value chain and 
absorptive capacity, section 2 sets some conceptual parameters and outlines 
the hypotheses for the analysis. The methodological aspects are described in 
section 3. Adopting this methodology, section 4 summarizes the main findings 
arising hereof, and the section 5 presents the concluding remarks.
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	 2.	THEORY AND HYPOTHESIS

The general approach in the literature to examining the relationships 
between cooperation and innovation has been present in economic and 
management literature for a few decades, attracting much attention since 
the importance of innovation was recognized as conducive to building the 
competitive advantage of firms and, consequently, the countries. It has been 
well established that supporting value chains is to take advantage of their 
potential to increase productivity and economic growth, especially in 
emerging economies, where it is possible to generate economies of scale, 
access to new technologies and information, and to strengthen their firms 
(Barrientos, Gary, & Rossi, 2011). 

Research on value chain (local and global) relationships have been 
explored, identifying types of value chain governance, which differ according 
to a trilogy of attributes (Gereffi, Humphrey, & Sturgeon, 2005); identifying 
the factors that determine the behavior of chain participants, and relations 
that are established between them, in conjunction with the environmental 
rules under which they operate (Singh & Gaur, 2013).

The extant literature is very extensive, and much organizational analysis 
of cooperation strategies in R&D draws on research activities in advanced 
industrial economies (Powell et al., 1996; Opper & Nee, 2015). In developed 
economies, besides the firm facility to be engaged in locally and globally 
high-level innovation agreements, there are well-specified property rights, 
as well as public policies interference in the market, which makes the 
analysis and research approaches vary greatly from the developing economies. 
Despite the fact that the findings of most studies generally confirm the 
positive relationships between innovation and cooperation, other aspects 
still exist justifying the current study.

2.1	 The innovative activity of firms, the linkages in the value 
chain and absorptive capacity

A review of studies on links between innovation and cooperation has 
identified the significant innovation-related benefits derived from firms by 
inter-organizational networks. Once a firm begins collaborating, it develops 
experience at cooperation and a reputation as a partner. Over time, firms 
develop capabilities for interacting with other firms (Powell et al., 1996). 

Firms also minimize and share the uncertainties inherent in R&D, espe-
cially in high-technology industries where the technical knowledge required 
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for innovations is at the frontiers of different scientific fields and entails 
complexities that no firm can afford to internalize in its R&D department 
(Olleros & MacDonald, 1988). Another benefit from cooperation is that 
firms can exercise control over market entry, getting access to new markets 
for their products and reducing the time-span required for innovations 
(Opper & Nee, 2015; Lewandowska, Szymura-Tyc, & Gołębiowski, 2016).

Evidence shows how firms’ innovation can benefit from collaboration 
with diverse partners in the value chain, such as customers, suppliers, dis-
tributors and even competitors. It seems to be different for different kinds 
of partners (Schøtt & Jensen, 2016; Beers & Zand, 2014), that is, interac-
tions with different types of partners are likely to facilitate various stages of 
the innovation process and vary in benefits for product and process innova-
tion. (Schøtt & Jensen, 2016).

Our analysis is concerned with the potential cooperation that would 
stem from the exploitation of complementarities between actors situated in 
different parts of the value chain (customers, suppliers, and competitors) 
and in different geographic locations (domestic and foreign). We call it  
LVC or value chain in home-country, when it includes relationships with 
customers, suppliers and competitors partners from indigenous firms that 
are physically located in the focal firm’s home market (Prashantham & 
Birkinshaw, 2015); and GVC when an indigenous firm establishes a rela-
tionship with local affiliates of MNEs, as well as actors located in a foreign 
country. 

Traditionally, theorists have discussed how a strong local cluster of 
competing and complementary actors sharpen a firm’s competitiveness, 
accelerates the innovation process, and stimulates the process of new 
business formations, increasing the overall strength of the cluster (Marshall, 
1920; Porter, 1990).

In terms of capability-building, it is generally accepted that strong home-
country relationships have the potential to enhance competitiveness and 
productivity (Porter, 1990), but only when there is a dynamic cluster of 
leading-edge firms operating in close physical proximity (Prashantham & 
Birkinshaw, 2015). Beers and Zand (2014) explain that suppliers can provide 
technological knowledge on the production processes of the firm while 
customers and universities are sources of market related and basic knowledge, 
respectively (Belderbos, Carree, & Lokshin, 2004). Firms share the costs 
and joint profits with their suppliers in new product development and, 
suppliers may find new opportunities to reduce manufacturing costs by 
developing cost-efficient designs as well as to enhance revenues by improving 



Innovation in emerging markets: The role of absorptive capacity and of the insertion in the local and global value chains

7

ISSN 1678-6971 (electronic version) • RAM, São Paulo, 20(6), eRAMD190076, 2019
doi:10.1590/1678-6971/eRAMD190076

the market adaptability of their own standardized parts and modules (Chung 
& Kim, 2003). 

Cooperation with suppliers or clients has as objective to pool 
complementary resources and access more market information. Conversely, 
cooperation with public institutions involves firms that draw heavily on 
close to science external R&D sources and have a positive impact on 
patenting, while vertical co-operation only impacts the introduction of new 
products to the market. Cooperation with rivals seems to be mostly used to 
share R&D costs in high-tech sectors (Miotti & Sachwald, 2003). However, 
firms in the cluster benefit from direct observation of competitors. A study 
developed by Nieto and Santamaria (2007) found that collaboration with 
suppliers, collaborators, and research organizations benefitted from 
innovativeness, but also found that collaboration with competitors was 
negative.

Considering the main results concerning the role of cooperation rela-
tionships with different partners in the value chain leads to the development 
of the following hypotheses:

•	 H1a: Cooperation to innovation with local supplier increases positively 
the likelihood of the firm’s innovation intensity.

•	 H1b: Cooperation to innovation with local client increases positively the 
likelihood of the firm’s innovation intensity.

•	 H1c: Cooperation to innovation with local competitors increases 
positively the likelihood of the firm’s innovation intensity.

The integration of a firm’s internal knowledge with external knowledge 
accessible via inter-firm cooperation strongly affects innovation performance 
(Zaheer & Bell, 2005). The domestic or foreign location of the cooperation 
partners is also influential to the innovation activities of the firms. However, 
partners abroad are more embedded in separate national innovation systems 
than partners in the domestic market and, therefore, have access to nation-
specific resources (Miotti & Sachwald, 2003). 

The debate on the suitability of two types of external knowledge sources, 
domestic (home-country) and foreign (host-country), has yielded mixed 
results, although most of the discussions are related to the firm internalization 
(Lewandowska et al., 2016). Numerous studies demonstrate that 
relationships with foreign partners provide preliminary information and 
contacts needed for further expansion and that those links support the 
development of capabilities and relational assets (Yu, Gilbert, & Oviatt, 
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2011). On the other hand, some authors underline the suitability of home 
country ties (Yu et al., 2011) for foreign market access, especially if the 
home country builds up the competitiveness of local firms and creates 
opportunities for innovation cooperation. 

R&D collaboration with a foreign partner can be explained by demand 
and supply issues, explains Narula (2003). To the author, demand issues 
deal with customers and are related to adaptive research in response to 
specific market conditions (due to differences in customers’ tastes or legal 
constraints). Supply issues are related to firms seeking to utilize immobile 
assets that are either firm or location specific. For example, partner firms 
can be part of specific domestic or foreign clusters where they may benefit 
from the supply of specialized suppliers, the availability of a specialized 
workforce and the advantages.

The use of external sources from foreign partners not only enhances 
combinatory potential, but also enables tailoring products to customer 
requirements. Likewise, networks help to overcome liabilities of newness 
and smallness in the commercialization of innovative products (Schøtt & 
Jensen, 2016). Collaboration with foreign customers is expected to lead to 
new product innovations because of the adaptation of products to foreign 
customers’ preferences and to improve access to new technologies and 
resources that can stimulate innovation (Gulati & Singh, 1998). 

After all, we can see that the expectations are slightly different with 
regard to ties with foreign firms, as they will typically have stronger capa-
bilities than indigenous firms. However, learning from such entities is 
unlikely to find immediate application (Prashantham & Birkinshaw, 2015). 
Superior innovative abilities do not transfer automatically from partner firm 
to subject firm. For example, Zaheer and Bell (2005) unexpectedly found, in 
a cross-sectional study, no direct performance effect for mutual fund compa-
nies that worked with the most innovative partners. 

Relative to other inter-firm relationships, innovative technology alliances 
are more difficult to manage due to the complexity of technology compo-
nents, the uncertainty associated with the pace and direction of technology 
development, and the possible conflict of interests among partnering firms 
(Pisano, 1989). Transferring technology knowledge across organizational 
boundaries requires new routines, codes, and conventions to overcome bar-
riers to effective collaboration. Thus, experience matters in these alliances 
and the benefits from relationships with superior technology partners may 
only manifest over time (Yu et al., 2011). 

Emerging and transition economies, however, do not provide such an 
attractive business environment, which may result in limited cooperation 
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with domestic partners. Some studies indicate that, in emerging economies, 
strong ties with domestic partners of small and medium firms and/or young 
firms may be detrimental to international expansion if domestic partners are 
focused on the home market and have limited international experience 
(Prashantham & Birkinshaw, 2015).

Although the choice of either domestic or foreign partners depends on 
their suitability for cooperation defined in terms of a resource base, expe
rience in international business, innovativeness, and collaborative openness 
(Lewandowska et al., 2016), research shows that collaboration with foreign 
agents, due to globalization trends, is more conducive to innovation than 
collaboration with domestic partners (Fitjar & Rodríguez-Pose, 2013), as it 
also helps to maximize innovation by combining knowledge drawn from  
different external knowledge sources. From this perspective, we conclude 
developing the following hypotheses:

•	 H2a: Cooperation to innovate with foreign suppliers strongly increases 
the likelihood of firms’ innovation intensity.

•	 H2b: Cooperation to innovate with foreign customers strongly increases the 
likelihood of firms’ innovation intensity.

•	 H2c: Cooperation to innovate with foreign competitors strongly increases 
the likelihood of firms’ innovation intensity.

Literature on innovation and technology transfer has established that 
access is not sufficient to learn from external knowledge sources, adequate 
absorptive capacity being a necessary complement (Cohen & Levinthal, 
1989) and, absorptive capabilities depend on specific investment, including 
in particular the existence of an R&D department and enough qualified 
personnel (Miotti & Sachwald , 2003). Therefore, we consider that the role 
of a firm’s internal resources is crucially important in the access to external 
knowledge. The ability of firms to make use of this knowledge depends, in 
turn, on their own installed knowledge base (Cohen & Levinthal, 1990). 
Without prior investment in the creation of knowledge in a particular area, 
firms do not build the capabilities that enable them to recognize the value of 
externally-generated knowledge and absorb the spillovers created by other 
firms. (Hervas-Oliver & Albors-Garrigos, 2009).

The literature on the spillover effects supports the premise that not all 
host economies have the capacity to exploit the advantages of FDI ownership 
because they simply do not have the absorptive capacity (Cohen & Levinthal, 
1990). For Cohen and Levinthal (1990), the absorptive capacity of companies 
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represents the ability to recognize the value of new knowledge, the ability to 
assimilate it and to apply it, based on commercial purposes. Absorptive 
capacity depends largely on the technological capabilities of local firms, and 
their technical capability increases the probability of positive spillovers. Thus 
a lower technological gap between foreign and domestic firms would result 
in greater productivity gains.

In this paper, we support the idea that absorptive capacity is crucial to 
the effective exploitation of external know-how and to obtaining benefit 
from complementarities between internal and external resources (Hervas-
Oliver & Albors-Garrigos, 2009). Nevertheless, collaboration with foreign 
agents is more conducive to innovation than local collaboration, as it also 
helps to maximize innovation by combining knowledge drawn from different 
external knowledge sources. (Fitjar & Rodríguez-Pose, 2013). Therefore, we 
state that:

•	 H3a: Firms’ internal resources (R&D expenditure) increase the likelihood 
of firms’ innovation.

•	 H3b: Firms’ external resources (local and foreign groups) increase the 
likelihood of firms’ innovation.

•	 H3c: The interaction of internal and external cooperation resources from 
local groups increases the likelihood of firms’ innovation.

•	 H3d: The interaction of internal and external cooperation resources  
from foreign groups increases the likelihood of firms’ innovation.

	 3.	METHODOLOGY

3.1	 Sample

To test the hypotheses, we conducted an empirical analysis using aggre-
gate data from the Pintec (2011), complemented with annual data for FDI 
by sector from the BCB. In order to analyze the behavior of firms’ innovation 
over time, we use all available data from Pintec surveys, corresponding to 
the periods 1998-2000, 2001-2003, 2003-2005, 2005-2008, and 2009-2011.

The conceptual and methodological reference of the Pintec survey is 
based on the Oslo Manual (Organização para Cooperação e Desenvolvimento 
Econômico, 2005) and on the European Community Statistics Workshop 
(Statistical Office of the European Communities – Eurostat), and the 
Community Innovation Survey (CIS). Following such references, the Pintec 
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survey information is still concentrated in product and process innovations 
and is embedded in its scope the organizational innovations and marketing. 

The quantitative analysis is based on anonymous firm-level microdata.
The research presents two temporal references: for most qualitative 

variables (product innovations and/or process related to those implemented 
in these three years) refers to a period of three consecutive years, i.e., 2009-
2011; and for the quantitative variables (expenses and personnel occupied 
in R&D, expenditures in other innovative activities, product innovation 
impact on sales and exports, etc.) refer to the final year of the reference 
period of the survey, i.e., 2011.

Information from BCB and Pintec were combined in order to develop 
our analysis. Although Pintec survey and BCB census reference is the national 
classification of economic activities (CNAE 2.0), the number of sectors 
diverges among the data sets. Because the number of sectors in the BCB 
Census is more aggregate than in Pintec survey, we have to reduce the number 
of sectors in those periods to combine data and conduct our analysis, based 
on BCB sectors. 

The sample was given by the number of Brazilian firms in the surveys in 
the referred period per sector in the industry. The total sample of Pintec was 
of 70,567 firms (11,044 firms in 1998-2000; 11,337 firms in 2001-2003; 
12,283 firms in 2003-2005; 16,371 firms in 2006-2008 and 17,479 firms in 
2009-2011). Pintec publishes disclosed estimated results for the total popu-
lation. Figure 3.1.1 provides the summary information of the sample size for 
all periods used in the study.

Figure 3.1.1

SAMPLE, SECTORS, AND PERIODS

Period
Number of 

sectors
 Total firms in  

the sector
Total firms that 

developed innovation
Percentage of firms that 

developed innovation

2009-2011 24 128,699 45,950 35.70

2006-2008 25 106,862 41,262 38.61

2003-2005 19 95,301 32,796 34.41

2001-2003 17 84,262 28,036 33.27

1998-2000 16 72,005 22,698 31.52

Total 101 487,129 170,742 35.05

Source: Pintec (2011).
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The survey, applied to firms with more than ten employees, includes 
question to characterize firms’ technological innovation strategies, as the 
importance of innovation activities, sources of information for innovation and 
cooperation, as well as the location of these sources of information and coopera-
tion on whether firms have co-operated in order to innovate, meaning active 
participation in joint R&D and projects (contracting out is thus excluded). There 
are, in the questionnaire, seven variables to reflect the importance of innova-
tion activities, 14 to reflect the importance of sources of information, and 
eight sources for cooperation. Still, there are, respectively, 12 and eight vari-
ables regarding the location of sources of information and cooperation. 

Thus, we followed Araújo and Salermo (2015) who sought a shortening 
of these variables in order to: 1. facilitate the characterization and inter
pretation of different technological strategies as latent constructs, such as 
“R&D-driven innovation”, “Formal sources innovation” and others; and  
2. reduce the number of variables in the econometric model, even because 
many of these variables have low frequencies in the sample – for example, 
few firms cooperate with agents overseas, and this frequency is even lower 
if we break down this cooperation overseas by type of agent. Surveyed firms 
are active in the following extracting and manufacturing industries: 1. extracting 
industry; 2. food products; 3. beverages products; 4. tobacco products;  
5. textile products; 6. wood products; 7. pulp and paper product; 8. printing 
and reproduction of recordings; 9. coke and bio-fuel (alcohol and others); 
10. petrochemical products; 11. chemical products; 12. pharmaceutical 
products; 13. rubber and plastic; 14. non-metallic mineral products; 15. iron 
and steel products; 16. metallurgy; 17. information technology; 18. electrical 
machinery and equipment 19. machinery and equipment; 20. motor vehicle, 
trailer, truck body automotive part; 21. other transport equipment; 22. diverse 
products manufacturing; 23. telecommunications and media equipment;  
24. information technology service; 25. R&D activities. 

3.2	 Empirical models and operationalization of variables 

We investigate our hypotheses using four models to relate: firms’ innova-
tion to local value chain and two observable control variables; firms’ inno
vation to global value chain and two observable control variables; firms’ innova-
tion to internal and external resources and two observable control variables.

3.2.1	 Firms innovation dependent variable

The dependent variable in the models measures the innovation perfor-
mance of Brazilian firms. We choose among the available variables from Pintec  
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survey to use a continuous variable, the total number of firms’ innovation that, 
following the Oslo Manual recommendation, asks a question if a firm had a 
product and process innovation in the period. They consider if there was imple-
mentation of products (goods or services) or new processes or if it has sub-
stantially improved in the period. The implementation of innovation occurs 
when the product is placed on the market or when the process becomes oper-
ated by firm. 

We could have chosen variables to measure the impact of innovation in 
the market, but because there are a reduced number of firms in each cate
gory, we decided to condense all of them in only one variable. Besides that, 
we identify innovation much more broadly than simply consisting of R&D, 
an issue that is particularly important in industrializing country contexts. 
We include design and engineering activities, organizational changes, pro-
cess innovations, and the outputs of these activities, reflecting innovations 
that are novel, both globally and to the firm (Marin & Bell, 2010). 

3.2.2	 Independent variables 

3.2.2.1  Value chain

We included in the model six variables regarding the local and global 
value chain that measures the firm’s external cooperation to innovation with 
local partners in the home country and with foreign partners located in 
another country. They are: supplier, customer and competitor in Brazil and in 
the foreign country. The value chain encompasses the whole range of activities 
needed for a product or service to move through the different stages of 
production, from its original design through to its delivery to consumers and 
final disposal after use (Kaplinsky & Morris, 2002). Firms’ experience and 
collaboration with multiple partnerships, as suppliers, customers and 
competitors, help them develop effective partnering routines that mitigate 
local search constraints, and, thus, these improving the overall innovation 
performance impact of their partnership portfolio (Beers & Zand, 2014). 

We made a distinction in this model of local and global value chain in 
order to capture if there is any difference between the types of relations and 
interactions with actors from these two environments, home and foreign 
country, to access and acquire valuable knowledge, and consequently its 
innovativeness and levels of technological capability. Also, since Pintec survey 
makes distinction among partners (supplier, consumers and competitors) in 
the value chain, we consider each one as a variable. We expect that local 
firms linked to local firms will be less efficient in innovation activities than 
local relating with global firms, although both can increase innovation, since 
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inter-organizational relations have been considered crucial for innovating 
(Boehe, 2007). 

3.2.2.2  Internal resources 

We measured internal resources by identifying the existing resources 
utilized by the firm in order to create new knowledge. The proxy variable, 
R&D Intensity, is the most common proxy for absorptive capacity in the 
literature. It measures essentially the amount of money that a company 
spends to develop new products and services each year, and possibly are able 
to have greater success collaborating with partners. 

Although studies present that spending is not a prerequisite for innova-
tion, in our models, the variable is assumed to influence the firm’s inno
vation success through learning mechanisms. A firm with a high absorptive 
capacity is better able to cooperate with partners in the value chain, recognize 
external knowledge and transform information and resources from diverse 
knowledge sources into innovations. Then, we expect a positive impact  
of this variable on the dependent variable, firm innovation (Lorenzoni & 
Lipparini, 1999; Phene & Almeida, 2008). 

3.2.2.3  External resources

This variable is used in the models 4 and 5 and measures the cooperation 
to innovation with Brazilian and Foreign groups as the active participation 
of the company in joint projects of R&D and other innovation projects with 
another organization (company or institute), which does not necessarily 
imply that the parties get immediate business benefits. The simple hiring of 
services of another organization, without their active collaboration, is not 
considered cooperation.

The issues focusing on cooperation to innovation, seeking to identify 
the relationships among a broad range of actors, are interconnected by 
channels of knowledge exchange and/or articulated in networks. The survey 
identifies the companies’ partners in cooperation projects, the object of this 
and their location (state, other states, Mercosur, United States, Europe, and 
other countries) (Pintec, 2011).

3.2.3	 Control variables

3.2.3.1  Sector

In order to test R&D intensity by sector, a dummy variable was intro-
duced. The dummy variable indicates whether the sector to which the firm 
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belongs is of a high, middle-high, middle, or low-technology level, using 
OECD (2011) classification. We expect a positive influence of the high-tech  
sector on the propensity to innovate. 

3.2.3.2  Size

Most statistical studies show that the propensity to cooperate in R&D 
and to innovate is positively related to the size of the firm (Miotti & Sachwald, 
2003). The variable was measured by the log of the number of employees 
and should have a positive influence on the propensity to cooperate and to 
innovate, as well as the firm draws more heavily on external sources close  
to scientific research, including patents, universities, and research institutes. 

3.2.3.3  Foreign direct investment

Data from FDI encompass firms receiving FDIs and foreign credits 
borrowers, as well as those having indirect foreign participation. Among the 
companies receiving foreign investment, only those with direct or indirect 
participation of non-residents in their share capital, representing at least 
10% of stocks or shares with a right to vote, or 20% or more of their total 
capital, were required to inform. This approach is consistent, for instance, 
with the International Monetary Fund (IMF) definition of FDIs. 

It is expected that the presence of FDI in the country could enhance the 
collaboration with foreign agents and help to maximize innovation by 
combining knowledge drawn from different external knowledge sources. 

3.3	 Description of variables 

The set of dependent and independent variables is summarized in 
Figure 3.3.1.

Figure 3.3.1

VARIABLE DESCRIPTIONS AND THEIR OPERATIONALIZATION

Variables Description Expected signal 

Dependent

Firms’ innovation
Total number of firms that had a product and process 
innovation in the period.

Independent

Brazilian suppliers 
Number of firms with external cooperation to innovation 
with local supplier in the home country.

Positive

(continue)
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Variables Description Expected signal 

Independent

Brazilian customer 
Number of firms with external cooperation to innovation 
with local customer in the home country.

Positive

Brazilian competitor
Number of firms with external cooperation to innovation 
with local competitor in the home country.

Positive

Foreign suppliers 
Number of firms with external cooperation to innovation 
with foreign supplier located in another country.

Positive

Foreign customer 
Number of firms with external cooperation to innovation 
with foreign customer located in another country.

Positive

Foreign competitor 
Number of firms with external cooperation to innovation 
with foreign competitor located in another country.

Positive

Brazilian group
Number of firms that have a major cooperator group to 
implement innovations located in the home country.

Positive

Foreign group
Number of firms that have a major cooperator group to 
implement innovations located in a foreign country.

Positive

R&D expenses The amount of firm’s revenues spent on R&D projects. Positive

FDI Amount of FDI inflows in the Brazilian sectors. Positive

Control

Size Log of the number of employees in the sector. Positive

Sector
Dummy variable representing industry technological 
intensity; D = 1, if the sector is high-tech intensity;  
D = 0, otherwise

D = 1, positive

Source: Elaborated by the authors.

3.4	 Methods

The effects of variables related to the value chain and internal resources 
of the firms’ innovation variable were analyzed using GLM analysis of variance. 
We performed the analysis undertaken in this study using SAS statistical 
software, version 8. The GLM is useful for many modeling situations. The 
distribution of the dependent or response variable can be (explicitly) non-
normal, and it does not have to be continuous. 

Figure 3.3.1 (conclusion)

VARIABLE DESCRIPTIONS AND THEIR OPERATIONALIZATION
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That is the case for our dependent variable, which involves a count num-
ber of firms’ innovation and we have to specify a distribution for our response 
variable. The dependent variable values are explained from a linear combi-
nation of predictor variables, which are associated to the dependent variable 
via a link function. 

In the general linear model, the dependent variable values are expected 
to follow the normal distribution, and the link function is a simple identity 
function (i.e., the linear combination of values for the predictor variables is 
not transformed). In our study, given the count nature of the dependent 
variable, we have to specify a distribution for our response variable. In this 
case, it would be reasonable to assume that the dependent variable follows a 
Poisson distribution. Also, GLM regression provides techniques that specifi-
cally address modeling correlated and high-dimensional data and large data 
sets that contain many variables typically evidence multicollinearity issues.

The values of the parameters in the GLM are obtained by maximum 
likelihood estimation. Adjustment analysis in GLM is based on statistical 
deviance. To do so, we followed Allison’s (2001) instructions. In general, 
the smaller the deviation value, the better the model fits the data. 

Before estimating the models, a goodness-of-fit test was conducted for 
the dependent variable in the analyzed models. The results indicated a good-
ness-of-fit appropriate for the use of Poisson specification. The deviance is a 
measure of how well the model fits the data. If the model fits well, the observed 
values will be close to their predicted means, causing the terms to be small, 
and so the deviance to be small. For large samples, the distribution of the 
deviance is approximately a chi-squared with n-p degrees of freedom (df), 
in which n is the number of observations and p, the number of parameters. 
Thus, the deviance can be used directly to test the goodness of fit of the 
model (Hilbe, 2014). Based on that, if the value/df for the deviance and 
Pearson Chi-Square statistics is no more than 1, the Poisson model is ade-
quate and fits the data very well.

	 4.	ECONOMETRIC RESULTS

The results for the dependent variable, firm’s innovation, indicated to 
our models an average deviance of 1.06 per df and provided a reasonable 
description of the data. So the model passes the goodness-of-fit test. 

A correlation test was also conducted in order to verify the relationship 
degree between variables and if there were problems associated with multi-
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collinearity. The method used to measure the association degree between 
variables in this study was Pearson correlation coefficient. The tolerance 
(TOL) and variance inflation factor (VIF) were also used as complementary 
measures to detect multicollinearity. The results indicated no problems 
associated with multicollinearity in the analyzed models. 

The summary of the statistics is provided in Figure 4.1. The sample 
means suggest that there is a large variance on Brazilian firms to generate 
innovations, on average, there are 1,179.27 that innovated in the period. On 
average, firms cooperate more with foreign groups than with Brazilian ones, 
but, considering partners in the supply chain, Brazilian firms cooperate 
more with local chain. 

The amount of FDI has a greater variance through the sectors. Analyzing 
the sectors, we can realize that most of them are considered of low-intensity 
technology, what is not a surprise, since our sample is from an emergent 
country. 

Figure 4.1

DESCRIPTIVE STATISTICS OF THE VARIABLES

Variable label Mean
Standard 
deviation

Minimum Maximum Variance

Firm innovation 1,179.27 1,116.85 16.40 5,729.44 1,247,364.23

Brazilian suppliers 87.44 128.510 0 1,000.54 16,514.88

Brazilian customers 76.19 95.77 0 496.37 9,173.58

Brazilian competitors 31.11 47.54 0 281.95 2,260.20

Foreign suppliers 12.60 13.31 0 69.87 177.19

Foreign customers 4.07 7.05 0 65.64 49.72

Foreign competitors 3.14 5.33 0 31.45 28.42

Brazilian group 9.13 11.78 0 76.64 138.76

Foreign group 13.60 14.19 0 70.89 201.29

R&D expenses 7,291.57 1.142 3,774.8 9,809.72 1.305

Size 12.028 0.931 9.745 14.261 0.868

Sector 0.4455 0.4995 0 1.000 0.249

FDI 1,487.03 2,603.08 0 19,287.39 6,776,038.55

Source: Elaborated by the authors.
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4.1	 Firms’ innovation, local and global value chain and 
absorptive capacity

We present our findings for the number of firm innovations in Figure 
4.1.1. We analyzed the effects of the insertion in local and global value chains 
as a determinant of firm innovation and the relationship between innovation, 
internal resources, and their insertion in value chains. 

Models 1 and 2 incorporate the effects of local chain and foreign chain, 
respectively. In models 3 e 4, with variables of interaction, we explore the 
relationship between internal and external resources, analyzing different 
situations in which cooperation relationships are established between global 
and domestic partners in the value chain over time. The idea was to analyze 
the effects in each model, instead of comparing them.

Hypotheses 1b was supported: cooperation to innovate with local 
customers increases the likelihood of the firms’ innovation intensity positively. 
Local suppliers and competitors had significant but negative parameters. 
However, as expected in hypotheses 2a, 2b, and 2c, foreign suppliers, 
customers, and competitors had significant and positive coefficients, indicating 
that the level of involvement in the global value chain positively influences 
innovation. 

Figure 4.1.1

RESULTS FOR GENERALIZED LINEAR MODELS REGRESSION

Variables Model 1 Model 2 Model 3 Model 4

Constant 4.4079***(0.4125) 4.2165***(0.4119) 2.5498***(0.1698)    3.0303***(01639)

Brazilian suppliers -0.0021***(0.0003)

Brazilian customers 0.0046***(0.0004)

Brazilian competitor -0.0015*   (0.0006)

Foreign suppliers 0.0128***(0.0013)

Foreign customers 0.0043* (0.0024)

Foreign competitors 0.0053*(0.0030)

Brazilian group 0.0037***(0.0006) –

Foreign group – 0.0257***(0.0062)

R&D expenses 0.0996***(0.0241) 0.1041***(0.0260)

R&D expenses *Brazilian 
group

-0.0003***(0.0001) –

(continue)
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Variables Model 1 Model 2 Model 3 Model 4

R&D expenses *foreign 
group 

- 0.0016*(0.0008)

Control Variables

Size 0.0001***(0.0001) 0.0001***(0.0001)

Sector -0,0926*   (0.0409) -0.1372**(0.0422)

FDI -0.1903***(0.0463) -0.4227***(0.0445)

Goodness of fit

Deviance (value/df) 1.0431      1.0374 1.0512 1.0620

N = 101; *p < 0.05; **p < 0.01; ***p < 0.001

Source: Elaborated by the authors.

The lack of positive local suppliers and competitors’ effect in model 1 
may be a consequence of the lower capacity of Brazilian firms to enhance pro-
ductivity and competitiveness provided by lower technological knowledge 
on the production processes and, although the number of local partners is 
larger than the foreign ones, the latter is more effective to generate innova-
tion. We also suggest that the mean for cooperation with the local suppliers 
and competitors’ variable is low, indicating that many firms do not have  
a partner with them and, if they do, it is from a lower technology intensity 
based on the sector mean data.

The results of estimating models 4 and 5 consider the role of the firms’ 
internal resources as crucially important in the innovation process. In both 
models, Hypothesis 3a was supported with significant and positive coeffi-
cients, meaning the internal resources, measured by the R&D expenditure, 
were assumed to influence innovation. 

Also, the cooperation with research groups, local and global, proxy 
variable for external resources, had the same behavior. Cooperation with 
partners is also influential to innovation activities of the firm. However, in 
our results, there was not a difference between foreign and local groups. 

The interaction of a firm’s internal and external resources accessible via 
inter-firm cooperation was captured only in model 5, in which we have 
considered the foreign group. We had assumed that their own installed labs 
with high employee levels could enable them to cooperate with foreign 
partners, supporting Hypothesis 3d.

Figure 4.1.1 (conclusion)

RESULTS FOR GENERALIZED LINEAR MODELS REGRESSION
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As for control variables, the variable size measured by the existing num-
ber of employees in each sector was positive and significant. The variable 
sector had also influence in the models. 

Comparing the high and low-technology sectors reveals that collaboration 
is more effective in low-tech sectors. It seems that collaboration to make 
inter-firm alliances is more essential to innovations in these markets, as 
firms need to rely more on external resources. 

The results suggest that the amount of FDI has a negative effect on firms’ 
innovation, probably for the fact that foreign investment is concentrated in 
some sectors, as shown in Figure 4.1. Studies on Brazilian FDI demonstrated 
that higher technology sectors attract more FDI than the lower ones (Bruhn 
& Calegario, 2014). Besides that, not all host economies have the capacity 
to exploit the advantages of FDI due to the fact they simply do not have the 
absorptive capacity to do so (Cohen & Levinthal, 1990).

	 5.	CONCLUDING REMARKS

The results of this study indicate that the relationship with all partners in 
the global value chain (suppliers, customer, and competitors) contributed to 
increase the Brazilian firm’s innovation. In the local value chain, only the 
relationship with customer partners presented the same results. Evidence 
shows that interactions with different types of partners are likely to produce a 
distinct effect on the innovation capacity of local firms. These results suggest 
that the integration of a firm’s internal knowledge with external knowledge 
accessible via inter-firm cooperation strongly affects innovation. It is expected 
that the use of external sources of knowledge from foreign partners enables 
tailoring products to customer requirements and that networks help to 
overcome liabilities of newness and smallness in the commercialization of 
innovative products.

The internal resources had positive influence on firms’ innovation. The 
role of a firm’s internal resources is also crucially important in the access to 
external knowledge, which means that the ability of firms to make use of 
this knowledge depends, in turn, on their own installed knowledge base and 
absorptive capacity, which enables them to recognize the value of externally-
generated knowledge and to absorb the spillovers created by other firms.

Contrary to expectations, the results indicate that FDI has not con
tributed to the innovative performance of local firms. The literature on  
the spillover effects supports the premise that not all host economies have 
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the capacity to exploit the advantages of FDI ownership because they  
simply do not have the absorptive capacity. The beneficial effects of FDI 
occur only if firms from the home economies have the capacity to assimilate 
and apply new knowledge.

Superior innovative abilities do not transfer automatically from partner 
firm to subject firm. Innovative technology alliances are more difficult to 
manage, due to the complexity of technology components, the uncertainty 
associated with the pace and direction of technology development, and the 
possible conflict of interests among partnering firms. Transferring tech
nology knowledge across organizational boundaries requires new routines, 
codes, and conventions to overcome barriers to effective collaboration. Thus, 
experience matters in these alliances and the benefits from relationships 
with superior technology partners may only manifest over time.

Some limitations of this study are worth mentioning, which render 
several promising research avenues. First, this study relies on publicly 
available data, but even more insightful inferences could be drawn from a 
dedicated survey, used in combination with interviews with managers. 
Second, the dataset imposed some restrictions on our analysis, and some 
more disaggregated analyses that could be interesting are not possible to 
conduct. 

Innovation in emerging markets firms is a recent phenomenon, about 
which we have limited understanding. Our empirical investigation offers 
support to identify the effects of the insertion in the local and global value 
chains as a determinant of firms’ innovation, as well as to suggest that firms’ 
internal resources are crucially important in the access to external knowledge, 
which means that the ability of firms to make use of this knowledge depends, 
in turn, on their absorptive capacity.

INOVAÇÃO EM MERCADOS EMERGENTES: O PAPEL DA 
CAPACIDADE DE ABSORÇÃO E DA INSERÇÃO EM CADEIAS 
DE VALOR LOCAL E GLOBAL 

	 RESUMO

Objetivo: O objetivo deste estudo é identificar os efeitos da inserção em 
cadeias de valor globais ou locais como um determinante para a inovação 
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da firma em países emergentes, bem como a relação existente entre 
capacidade de absorção e inserção em cadeias de valor. 
Originalidade/valor: Este artigo combina contribuições de diferentes cor-
rentes de literatura para desenvolver uma estrutura mais abrangente 
sobre a análise da inovação em firmas de países emergentes. O estudo 
considera as relações entre os parceiros na cadeia de valor local e global, 
bem como a influência dos recursos internos como crucial para o acesso 
ao conhecimento externo.
Design/metodologia/abordagem: As análises econométricas foram feitas 
usando modelos lineares generalizados. O período de análise compreen-
de os anos de 1998 a 2011. As hipóteses de pesquisa foram testadas 
utilizando diferentes modelos para relacionar a capacidade de inovação 
das empresas à inserção em cadeias de valor locais e globais ou à posse 
de recursos internos e externos.
Resultados: Os resultados deste estudo indicam que o relacionamento 
com todos os parceiros na cadeia de valor global contribui para aumen-
tar os níveis de inovação das empresas pesquisadas. Os recursos inter-
nos tiveram influência positiva sobre a capacidade de inovação das 
empresas, sugerindo que os recursos internos são de importância cru-
cial no acesso ao conhecimento externo, o que significa que a capacidade 
das empresas de utilizar esse conhecimento depende, fundamentalmen-
te, de sua capacidade de absorção.

	 PALAVRAS-CHAVE

Inovação. Cadeia de valor. Capacidade de absorção. Cooperação. Modelos 
lineares generalizados.
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