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AbstrAct: the purpose of this research study is to evaluate the influence of a  company’s coop-
eration resource  availability on  its innovativeness. 229 companies in  the Manufacturing Industry 
segment were analyzed. Descriptive statistical analysis associated to regression analysis was used 
in order to achieve the  research objective. based on   analysis of the data, it has become evident that 
the existence of organizational slack, as well as that of cooperation, positively influence a  company’s 
innovativeness, resulting in superior performance. Additionally, the quantitative research permitted 
the proposition of a predictive model which is applicable to the industry.

Keywords: Innovativeness, Organizational slack, cooperation.

1. IntrOduCtIOn

Hayes and Abernathy (1980) and also and Pavitt 
(2006), have long considered the act of innovation 
as one of the foundations essential for the success 
of a company. the importance of innovation is also 
justified by the action of three critical forces: intense 
international competition, the sophistication of the 
market and the rapid change of technologies. Any 
productive chain, ranging from those that are tech-
nically younger and dynamic to those that are more 
mature and have long life cycles, suffers the action 
of these three forces (clark; Wheelright, 1993).

to the same effect, tidd, bessant and Pavitt (1997) 
claim that, although the competitive advantage may 
come from factors, such as the size or the ownership 
of resources, in the current model, authors observe 
the growth of the supremacy of organizations that 
are able to mobilize knowledge, technological capac-
ity and experience to create new products, processes 
and services.

the fact that innovation is viewed as an element of 
competition among companies is not a recent trend. 

schumpeter (1982) and solo (1951) already consid-
ered the act of innovating in organizations as a com-
petitive attribute. recently, Das and Joshi (2007) also 
observed that the capacity of a company to innovate 
may lead to a competitive business  advantage. In 
fact, there is mounting evidence of these advantages 
for companies.

At the same time, companies need resources for their 
business activities, whether ones that transform or 
will be transformed. Organizational resources can be 
thought of in terms of people, equipment, technologi-
cal resources, financial resources, and even patents or 
reputation, for example. resources are, therefore, es-
sential to companies, and the lack, excess or non-use  
of them affect the performance of a company’s  activi-
ties, such as those related to innovation. 

Additionally, the constant search for measures of 
performance has been present in the agenda of   or-
ganizations, for they are interested in knowing the 
developments, impacts and influences of everyday 
business decisions on the firm’s performance. there 
is growing interest concerning the role of innovation 
in the performance of   organizations.
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Thus, the purpose of this research is to evaluate the 
role of a company’s cooperation and the availability 
of resources to it in relation to its capacity to inno-
vate and improve performance.  In order to do so , 
this research considered the company (firm) and the 
analysis of its capacity to innovate (organizational in-
novativeness) as the focal point of the study. Innova-
tion does not happen per se; it involves a number of 
factors. One point that this study considers to be a key 
factor is the analysis of the slack or the  availability of 
resources to  a firm (organizational slack) and its rela-
tionship with  the capacity of the organization to in-
novate. The company, on the other hand, as a unit of 
analysis, lies  in  a wider context, in  a value chain that  
is represented in this study by two links: upstream, 
there  are suppliers and downstream,  customers. 
Just as with innovation, the chain context includes a 
number of dynamics and agents, and, in this research 
study, authors intend to evaluate the role of the coop-
eration of the links in  the firm’s capacity to innovate. 
Finally, all of these relationships need to be analyzed 
in terms of company performance. Thus, all of these 
parts will compose the constructs of the study, form-
ing an amalgam of relationships. 

2. OrgaNizatiONal iNNOVatiVeNess

the WordNet English dictionary (2009),   available 
online from  the University of Princeton, presents 
the following definition for innovativeness: “origi-
nality by virtue of introducing new ideas”.

Understanding the introduction of new ideas to be 
the central point of the definition of innovativeness 
in the lexicon of the University of Princeton, it is pos-
sible to derive from it the concept of  organizational 
innovativeness as being “an organization’s tendency to 
engage in and support new ideas, novelty, experimentation, 
and creative processes that may result in new products, ser-
vices, or technological processes” (Lumpkin; Dess, 1996, 
p.142). In practice, this concept reflects an important 
way in which organizations treat and direct new op-
portunities (Jambulingam; Kathuria; Doucette, 2005). 

For the objectives of this research study, the expres-
sion,  organizational innovativeness will be freely 
translated as the capacity of an organization  to in-
novate or the capacity for organizational innova-
tion, always maintaining a relationship between the 
terms organization and innovation. 

It is worth remembering that innovation is not al-
ways necessarily lucrative, but is used by a  com-
pany in response to,  or in expectation of,  a specific 

circumstance (solo, 1951). the same author defends 
the claim that innovation is an element of competi-
tion for the company.

besides the opinion that innovation is an instru-
ment of competition for a company, Lundvall, Mad-
sen and Kristensen (1997) suggest  that innovation 
is also influenced by this  competition. these same 
authors, while analyzing data collected in the 1990s 
on almost 2,000  Danish companies, observed that 
changes in the competitive environment of a compa-
ny are related to changes in its capacity to innovate. 
According to the authors’ own words,  “firms expe-
riencing an intensified competition are much more prone 
to develop new products” (Lundvall; Madsen; Kris-
tensen, 1997, p.10). this was found because, when 
they analyzed the results based on a sample of 1,869  
companies (from multiple sectors), they obtained 
a positive causal relationship between the changes 
in the intensity of competition of the environment 
and these companies’ propensity to innovate, clearly 
showing, among other things, that innovation may 
be one of the best alternatives for reducing, in a con-
sistent manner, the pressure on the profit generated 
by increased  competition.

Another research project that treats innovation as a 
competitive alternative is the recent study conduct-
ed by cho and Pucik (2005). these authors also char-
acterize the capacity of a firm to promote innovation 
and creativity, while controlling the quality of their 
products and services, as agents of competitive ad-
vantage. the same authors defend the claim that the 
capacity of a firm to innovate can be considered an 
intangible resource that  is difficult to imitate, com-
bining  the capacity to innovate with the theories of 
the Resource Based View (rbV).

It is worth noting that, according to the rbV theory, a 
sustainable competitive advantage results from charac-
teristics,  such as value, rarity, inimitability and use of 
the company’s internal resources. (barney, 1991; Grant, 
1991; Peteraf, 1993) Under the aegis of the rbV, firms 
are no longer seen as merely a portfolio of products, 
but are now seen as a portfolio of resources, as can be 
observed in the works of Penrose (1955), rubin (1973) 
and Wernerfelt (1984), offering a new perspective by 
which the financial results of the company are directly 
related to the resources it owns. thus, the greater the 
resources and distinctive capabilities that a company 
possesses, the better its performance will be.

based on this point of view, the firm represents more 
than an administrative unit, it “is also a combination of 
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productive resources” (Penrose, 1995, p.61). the same 
Penrose also shows a relationship between her the-
oretical proposal and the innovative activities of a 
company. According to the author, “new productive 
services” are continually being created by the firm 
in  any of the processes of operation and expansion 
(Penrose, 1995, p.121).

therefore, rbV studies suggest that the organiza-
tions should possess resources that the competitors 
cannot easily copy, acquire or buy. As a result, the 
company that possesses these resources will obtain a 
competitive advantage. current studies also point to 
an emphasis on the importance of the resources and 
capabilities related to innovation inside the compa-
nies (Hamel; Prahalad, 1994; tidd; bessant; Pavitt, 
2005). In all of the studies mentioned, the resources 
and the company’s capabilities for innovation are es-
sential elements for the generation of innovations.

On the other hand, Michael Porter’s line of generic 
strategies (1986) related to cost, differentiation or 
focus, has also  attracted the attention of research-
ers, not only from the area of strategy, but also 
from more technical areas, such as marketing and 
operations management (DAS; JOSHI, 2007). From     
among these generic strategies, the company must 
opt for the one which best  serves it. The distinctive 
characteristic of this approach, according to Tidd, 
Bessant and Pavitt (2006), is the comprehension of 
the competitive environment in which the company 
operates. However, under this approach, little atten-
tion is dedicated to the internal resources and capa-
bilities of a company related to its strategic option, 
unlike the RBV approach. Based on various studies 
on operations management, Das and Joshi (2007) 
conclude that innovation must also be included as 
a competitive priority in the organizations, and that 
the quality, flexibility and capacity to innovate of a 
firm are all consistent operational objectives with 
strategies guided by differentiation.

2.1. Cooperation as a driver for innovation

related to the perspective of cooperation among 
companies, chen and  Paulraj (2004, p.136) observed 
that the context of value chain represents “one of the 
most important paradigms in business management 
of the present day,” because it recognizes that indi-
vidual businesses no longer compete alone as anon-
ymous entities, but as value chains and networks.

based on the proposal of value networks, ronde 
and Hussler (2004) analyzed data from 94 regions in 

France where manufacturing companies (and their 
respective value networks ) are established . In their 
conclusions, these authors verified the importance 
of the region for the explanation of innovative activi-
ties of the manufacturing companies, and also vali-
dated their hypothesis of positive influence of the 
value chains and of cooperation among organiza-
tions on the development of innovations. Neverthe-
less, ronde and Hussler (2004) suggest a deepening 
of the study of these network relationships at com-
pany level   (in a less aggregated way than that of 
a value network). the same authors also propose a 
refinement of the comprehension of how knowledge 
flows through companies.

still in the context of value chains and networks, some 
works sought to analyze the sources of innovations, 
or even innovative stimulus external to   companies. 
Perhaps one of the most relevant works of compre-
hension of these sources of innovation would be the 
research proposed by Eric Von Hippel (1988). In his 
work of more than a decade, Hippel (1988) identified 
three distinct sources of innovation: users, suppliers 
and manufacturing companies. More recently, (Hip-
pel, 2007, p. 28) has considered a “user-driven innova-

tion and knowledge diffusion” line as the central ob-
ject of his studies concerning the innovation sources 
of   companies. An important point must be duly 
noted: since 2005, the government of Denmark has 
financed and maintained a research center in  which 
the focus is innovation centered on the user1, based 
on the proposals of Von Hippel. Whether because of 
his seminal work in 1988 or because of more recent 
refinements of his line of research, Hippel’s propos-
al (1988, 2007) emphasizes communication and ex-
change of knowledge between the company and the 
supplier and, especially between the company and 
the user,  as the key for better innovations.

From the same perspective of chain and of the com-
pany-supplier relationship as a source of innovation, 
Geffen and rothenberg (2000) studied some assem-
bly plants in the UsA. these authors found evidence 
that reinforced the importance of suppliers as sourc-
es of knowledge and know-how in the implementa-
tion of innovations in the sample studied. 

Another research study that  also made apparent 
the influence of the links of the chain on innova-
tions in companies was conducted by Abecassis-
Moedas (2006), who investigated the relationships 
between clothing manufacturers and distributors in 

1 Additional information: http://duci.dk/
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the clothing and apparel chain in the UsA, the UK  
and France. After 50 semi-structured face-to-face 
interviews, the author observed that the strategy of 
cooperation to integrate the design, the making and 
the distribution of garments resulted in innovations, 
both of process and of product, for the productive 
chain as a whole.

Thus, just like  Jensen et al (2007), authors observe 
that the innovation of the chain occurs by means of 
the interaction with clients as well as with suppliers. 
Both are key links in this mechanism of innovation 
and, therefore, objects of study in  this research. 

3. OrgaNizatiONal slack

A parallel of the theme of organizational slack can be 
drawn using the theories of rbV as a background. 
the theories of rbV, briefly described in previous 
topics, are particularly interesting to this research, 
for they propose a view of the company as a combi-
nation of resources. since the purpose of this topic 
is to elaborate with regard to  the availability of re-
sources to  a company (or organizational slack, as 
this study refers to it), parallels to the rbV will be 
drawn whenever necessary. 

Penrose (1995), proposed that:

“Non-used productive services proceeding from 
existing resources [in the companies] constitute a 
“waste”, which is sometimes inevitable (meaning 
that it may not be worth it to use them), but, at 
the same time, represent “free” services, which, if 
able to be used productively, are capable of bring-
ing about a competitive advantage to the firm that 
retains them.”(Penrose, 1995, p.121) 

this slack or availability of resources, while it can 
potentialize the competitive position of the firm, it  
is also  seen as an impediment to the organizational 
performance and to the innovation activities in   or-
ganizations (Herold; Jayaraman; Narayanaswamy, 
2006; Love; Nohria, 2005). this happens because 
slack at firm  level may also reflect some type of inef-
ficiency (sawhney, 2006; tan; Peng, 2003; Marucheck; 
Mcclealland, 1992; sharfman et al, 1988, Voss; sird-
eshmukh; Voss, 2008).

Marucheck and Mcclealland (1992) treat organiza-
tional slack and the idle capacity of a firm as syn-
onyms, recalling that both are associated to costs 
in the company. to these authors, idle capacity is a 
source of costs for an organization,  which  may also 
occur in the form of idle employees, loss or reduction 

of productivity, or even, to quote the words of the 
authors themselves, “reduced employee morale”(p.28). 

regarding people, Love and Nohria (2005) re-
searched the reduction of organizational slack – from 
the viewpoint of downsizing – and its relationship 
to the performance of a company. these authors 
proposed that the understanding of the amplitude 
of the concept of slack was not restricted to the di-
mension of people (human resources),  but rather 
encompassed  various types of excess resources in 
the company, which could be in the form of retained 
profits (not used), stock, working capital and people. 
these same authors also found evidence in academic 
literature that organizational slack can facilitate the 
adaptation, innovation, creativity and risk taking of 
an organization, providing the necessary resources 
for these activities.  

related to a company’s capacity to innovate, Pen-
rose (1995, p.144) makes it clear that the non-used 
resources “constitute to the entrepreneurial firm simul-
taneously a challenge to innovate, an incentive to expand 
and a source of competitive advantage.” Also, according 
to the author, these non-used resources facilitate the 
introduction of new combinations of resources in 
the company (which she called innovations). these 
new combinations may be combinations of services 
for the generation of new products,   new processes 
or   new forms of organization.

the conclusions of Herold, Jayaraman and Naraya-
naswamy (2006) emerge in a complementary way. 
According to these authors, the slack (or availabil-
ity) of resources of an organization “is a possible 
source of financing for innovation” (Herold; Jayaraman; 
Narayanaswamy, 2006, p.373). this source consists 
of resources that are available to the company and   
go beyond those necessary to meet the immediate 
needs of the business and to conduct its routine ac-
tivities, programs and objectives.

rosner (1968) proposes a broad view of organiza-
tional slack. to rosner (1968), this slack allows com-
panies to: acquire innovation; absorb mistakes; ex-
plore new ideas beyond the current needs; and bear 
the costs of developments and   implementation of 
innovations.

tracing a parallel to the theory of rbV, bourgeois 
(1981) classified this organizational slack as a type 
of resource that the managers have in their hands 
to help them in their everyday decisions (bourgeois, 
1981, p.31). In this sense, organizational slack is  a 
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resource that makes  it possible for the company to 
adjust to great changes in the external environment 
with a smaller internal impact, as well as to experi-
ment with new postures in relation to the environ-
ment, whether by the introduction of new products 
or by innovations in the business (bourgeois, 1981).

In view of  all that has been mentioned, the theme 
of organizational slack can be seen under a prism 
that, at the same time, promotes an incentive for 
innovative  opportunities, and is  also a form of 
waste and expense  that negatively affect the  com-
pany’s results.  

trying to accommodate the positive and negative 
views of this prism, bourgeois (1981), in his exten-
sive study about organizational slack, proposed 
the existence of a curvilinear relationship between 
the organizational slack of resources and its perfor-
mance in the company.

Nohria and Gulati (1996), tan and Peng (2003), and 
Herold, Jayaraman and Narayanaswamy (2006) start-
ed out from the theory proposed by bourgeois (1981), 
associated it to other evidence and proposed   a re-
lationship between organizational slack and   inno-
vation in   companies. Each relationship had its own 
characteristics and was based on empirical tests, prox-
ies of innovation and organizational slack,  which will 
be described in the following two  topics.

 However, all of the research presented or consulted 
here concerning the study of organizational slack 
and its relationship to innovation in companies did 
not point out or gave little emphasis to the capac-
ity of innovation as the agent preceding innovation 
per se. Therefore, the exploratory analysis of this re-
lationship between organizational slack and the ca-
pacity of innovation of a firm is an opportunity for 
research, as explored in this study.

4. MethODOlOgy

the use of statistical  methods and surveys is in-
creasingly frequent in the research involving aspects 
related to companies boyer and Pagell (2000) as well 
as craighead and Meredith (2008), while analyzing 
in retrospect the research studies in the field of busi-
ness and, particularly, operations – which is where 
this study is situated  – observed, in recent years, a 
significant growth  in  the use of research based on 
great quantities of data (hundreds of observations) 
collected directly in the companies. 

According to Hair et al. (2005), any researcher who 
examines only the relationships between two vari-
ables and avoids multivariate analysis is ignoring 
powerful tools that can supply useful information 
for a better understanding of the complex phenom-
ena of the environment of   organizations.

Hair et al (2005) and Malhotra (2001) emphasize the 
fact that the multivariate methods of analysis allow 
researchers to simultaneously analyze multiple mea-
surements of  each object of investigation.

thus, in this research, for the quantitative part, the  
authors use descriptive statistical analysis associated 
to regression analysis. Hair et al. (2005) assert that re-
gression is an appropriate method of analysis when 
the research topic  involves a single dependent vari-
able considered related to two or more independent 
variables (which will be presented in detail further 
ahead) the objective of this analysis is to predict the 
changes in the dependent variable in response to the 
changes in the independent variables.

In a similar manner, Malhotra (2001) classified re-
gression analysis as a flexible process capable of 
supplying the researcher with   understanding of 
relationships between independent variables and 
one dependent variable. However, this same author 
reminds us that, though the independent variables 
may explain the variation of the dependent variable, 
this does not signify a causal relationship. The objec-
tive of regression analysis is the nature and degree 
of association among variables (Malhotra, 2001; Hair 
et al, 2005). 

4.1 Sample of the Survey of Quantitative Data

the secondary data base used in this research was 
the Sondagem FIESP das Necessidades de Inovação na 
Indústria Paulista - sNIIP [FIEsP survey of the Needs 
for Innovation in são Paulo  Industry], which, 
though not widely made public, is a base that  has 
administrative, financial and operational informa-
tion found in  a sample of companies of different 
sizes and industrial sectors in  são Paulo state , and,  
therefore, paints a very rich portrait of   Paulista2 in-
dustry. considering the fact that the availability of 
reliable  data is one of the greatest difficulties for the 
conduction of empirical researches, authors must 
point out the importance and relevance of this base, 
even more so in a country like brazil, which still has 

2 Paulista – belonging to or coming from   São Paulo State 
, Brazil.
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a shortage of information, such as that found by the 
FIEsP survey. 

conducted by the Federação das Indústrias do Estado de 
São Paulo - FIEsP [Federation of são Paulo state Indus-
tries] , sNIIP was coordinated by the Departamento de 
Competitividade e Tecnologia – DEcOMtEc  [Depart-
ment of competitiveness and technology] , a depart-
ment of FIEsP. It was conducted with companies in  
são Paulo state  in May   2007, and included organiza-
tions of different sizes and industrial sectors (sectors 
that  are detailed in the attachment to  this research).

the motivation and objective of the survey conduct-
ed by FIEsP was to verify the dynamics of   Paulista 
industrial innovation, both in terms of the process 
itself, as well as   the environment and the condition-
ing factors in the companies when they carried out 
innovative activities.

this study analyzed 229 companies of the Manufac-
turing Industry segment that were included  in the 
FIEsP survey.

This sample is not probabilistic, therefore, the results 
do not have external value and the conclusions can-
not be generalized; however, the sample is reason-
ably large enough to be considered a contribution 
to company administration knowledge , and,  more 
specifically, to operations management and to the 
theme of innovation.

4.2 Sample Grouping 

based on the OEcD classification, smith (2006) pro-
posed that studies involving the measurement of in-
novation be divided into 4 categories, according to 
their intensity of activities of research and develop-
ment (p.157): 

High-technology industries (e.g.a.  aviation, phar-
maceuticals , telecommunications equipment, 
electro-medical):
Medium-high-technology industries (e.g.b.  electri-
cal equipment, vehicles, chemical industry); 
Medium-low-technology industries (e.g.c.  coking, 
petroleum refining, rubber and plastic products, 
manufacturing of metal products);
Low-technology industries (e.g.d.  production of 
wood, pulp, paper, recycling, products for printing 
and publication, food products, textile products). 

For the purpose of this research and with the inten-
tion of facilitating the analyses and conclusions, one  

starting point was the classification proposed by 
the OEcD and by smith (2006), with the grouping 
of the industries of medium-high and low-medium 
technologies to form another group called medium 
technology.

Thus, the three groupings that this research used 
concerning technological intensity are: High Tech-
nology: products of high complexity; Medium Tech-
nology: products of medium-high and medium-low 
complexity; and Low Technology: products of low 
complexity.

5. Analysis of the Database

the objective of this topic is to present the results of 
the evaluation of the  data analysis for the identifica-
tion of factors that give rise to the innovation capac-
ity of companies.

Based on the survey conducted by FIESP in 229 com-
panies from 26 different manufacturing industry  
segments, the  authors identified the measurements 
(questions of the questionnaire) that had any con-
nection to the constructs proposed in this research. 
A brief description of how each measurement was 
identified is presented in sections 5.1 to 5.5. Due to 
the restriction in the size of the sample, and in order 
to accommodate the requisites of the multivariate 
analysis chosen (regression), it was necessary to con-
duct detailed analysis of the impact of all of these 
measurements. This lead to the selection – and ag-
gregation – of those that best  explained the perfor-
mance of the firm. On the other hand, this decision 
to  reduce  the use of measurements entails models 
that are more parsimonious, yet still very rich in in-
formation and analytical  developments, as will be 
explained in more detail in the next topic.

5.1. Performance Measurement

In regression, the performance of the company corre-
sponds to the response variable and   originated based 
on the measurement: “the investments in innovative 
activities generate more costs than revenue for  my 
company”,  from the questionnaire  in which the al-
ternatives for the response were a 6-point Likert scale 
ranging from strongly disagree to strongly agree. 

the alternatives related to the levels of agreement 
(strongly agree, somewhat agree, etc.) were aggre-
gated into only  two levels: agree or  disagree. the 
purpose of this procedure was to allow   better anal-
ysis, taking into consideration the size of the sample 
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that reflects in terms of  fewer parameters to esti-
mate. the companies were then classified into two 
categories of responses.

From this analysis, authors were able to classify a 
respondent company into one of the two categories. 
thus, because of the nature of the response vari-
able, the need to verify the association between the 
performance (with two categories) and the various 
characteristics of the companies requires  the mul-
tinomial regression model, particularly the logistics 
regression model (Hair et al, 2005). 

the multinomial regression model permits the eval-
uation of diverse impacts of each factor (or company 
characteristic) by type (responses) of performance.

therefore, the response variable is made up of two 
categories, dividing the companies – to use the names 
given in this research – into Innovative (or efficient 
innovators) and non-innovative (or inefficient inno-
vators). this measurement reflects the performance 
construct of  this research. table 1 shows  the division 
of the companies according to these two categories.  
It is worth noting that the number of observations, a 
maximum of 229 not taking into account the exclu-
sion of those that did not answer some of the ques-
tions, limits the use of the number of variables in the 
model, as well as the number of response categories 
for the non-quantitative variables considered in the 
analysis (Hair et al, 2005).

table 1: Performance Variable

Category of the company N %
Non-innovative (or inefficient in innovation) 104 45.4
Innovative 125 54.6
Total 229 100.0

Source: Author based on database/ FIESP.

The variables selected to make up the combination 
of factors that influence the performance of the com-
pany are the same measurements proposed previ-
ously in  Part 1 (organizational slack, the capacity 
of a company to innovate, and cooperation). These 
measurements are presented below.

5.2. Cooperation Measurement

For the cooperation construct, two measurements 
were able to be initially identified in the database. 
These measurements, which in some way explain 
or help to explain this construct are given by the 
questions: “In the last two years, has  your com-
pany had  any institution or agent external to the 
company acting  as an influencer, decider or speci-
fier in innovations?” and “When conducting innova-
tions, has  your company ever used, hired,  formed  
a partnership with an external institution or agent 
offering  technological services in the last two years? 
The answers were yes or no. These measurements 
were constructed in such a way that, if a company 
responded affirmatively to the first or second ques-
tion, or to both, this indicator presented  value 1. If 
the company did not respond affirmatively to either 
of these questions, the indicator presented  value 0. 

To identify the external influence in product innova-
tions, the following response parameters were con-
sidered: P&D, Design, Product Innovations and In-
dustrial Design. For the indicators of  management 
and process innovations, the items,  management 
innovation and process innovation were considered 
respectively, for both questions. Therefore, this mea-
surement makes use of an association of these mea-
surements.

5.3. Slack Measurement

For the resource slack construct, some measure-
ments were able to be initially identified in the data-
base and, after the application of regression, the one 
that showed the best  adherence was the measure-
ment used: “My company needs qualified human 
resources, but does not have the financial resources 
to absorb them in the company,” in which the re-
sponse alternatives were a 6-point Likert scale rang-
ing from strongly disagree to strongly agree.

5.4. Innovation Capacity Measurement

In an analogous way, for the capacity of the com-
pany to innovate (innovativeness) construct, the 
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measurement selected was “My company possesses 
long-term innovation management in processes and 
products,” in which the response alternatives were a 
6-point Likert scale ranging from strongly disagree 
to strongly agree.

5.5. Control Measurements: Influence of the Envi-
ronment

Initially, the•	   three variables   selected that could 
in some way influence the results   were:
size: operationalized by two measurements – one •	
of them being the number of employees and the 
other,  the company’s revenue.
sector in which the company acts.•	  
External environment favorable to innovation.•	
concerning the measurement of the size of the •	
company, the number of employees was consid-
ered in the analysis with four range  categories: 
up to 29 employees, 30 to 99 employees, 100 to 249 
employees and, finally, 250 employees or more.
For the classification of the sector in which the •	

company acted, and with the purpose of main-
taining a strict relationship with the division al-
ready presented in the methodology (three levels 
according to the technological intensity of the sec-
tor), this variable was grouped in the same three 
categories proposed previously: high, medium 
and low technological intensity.

Finally, the measurement “In the next few years, •	
my company intends to greatly increase the in-
vestments in  innovative activities as a primor-
dial factor in the growth of our competitive-
ness,” also had its categories related to the levels 
of agreement (strongly agree, somewhat agree, 
etc.) grouped into only  two levels: Agree and 
Disagree, which were named ‘favorable external 
environment’ and ‘unfavorable external environ-
ment’ respectively. this measurement reflects the 
business environment variable.

table 2 presents a summary of the descriptive analy-
sis of the control variables.

Table 2: Sample According to Control Variables

Number of Employees N
Up to 29 63
30 to 99 91
100 to 249 38
250 and over 34
Total 226
Technological Intensity N
Low 78
Medium 113
High 28
Total 219
Revenue Range of the Company (US$ 1,000 ) N
< 705 46
> 705 and < 6,175 100
> 6,175 and < 35,300 51
> 35,300 25
Total 222
External Environment Favorable to Innovation N
Yes 168
No 37
Total 205

Note 1 : Us$ 1.00 = r$ 1.70
Note 2 : some data are missing links
source: Author based on database/ FIEsP.
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concerning the measurement of the size of the com-
pany, the range of the number of employees was 
considered in the analysis with four categories: up 
to 29 employees, 30 to 99 employees, 100 to 249 em-
ployees, and 250 employees or more.

For the classification of the sector in which the com-
pany acted, and with the purpose of maintaining 
a strict relationship with the division already pre-
sented in the methodology (three levels according 
to the technological intensity of the sector), this 
variable was grouped in the same three categories 
proposed previously: high, medium and low tech-
nological intensity.

Finally, the measurement “In the next few years, my 
company intends to greatly increase the investments 
in  innovative activities as a primordial factor in the 
growth of our competitiveness,” also had its cat-
egories related to the levels of agreement (strongly 
agree, somewhat agree, etc.) grouped into two lev-
els only: Agree and Disagree, which were named ‘fa-
vorable external environment’ and ‘unfavorable ex-
ternal environment’ respectively. this measurement 
reflects the business environment variable.

Before proceeding with the application of regression, 
it is important to justify the non-use of Cronbach’s 
alpha in the following analyses. According to Malho-
tra (2001), Cronbach’s alpha is much used to evaluate 
if a group of questions/measurements are in effect 
measuring the  same factor, and could, therefore, 
be grouped into a new measurement (or construct). 
The alpha analysis was not used in this research for 
two main reasons. First, the objective was to evalu-
ate the influence of each independent variable both 
individually as well as in the regression combination 
for  the response variable. Secondly, the  authors did 
not use it because it was not the intention to create 
a new measurement, since, in this study, when op-
portune, they  only combined the  responses to  the 
questionnaire in a logical manner.

5.6. The Application of Regression to the Database

considering the type of response variable (categori-
cal), the  authors opted for a model of logistics regres-
sion. Different  from a model of simple regression, 
in which the response variable takes on continuous 
values on a number scale, in the  logistics regression 
model, the response variable identifies the state of 
the company, which, in the present study,  can be: 
innovative or non-innovative.

In other words, the response variable corresponds 
to the classification of the company into one of two 
categories. the model to be adjusted estimates the 
probability of a company belonging to one of these 
two groups based on the combination of indepen-
dent variables (capacity of innovation, resource 
slack and cooperation). 

With pi as  the probability of a company being clas-
sified into the category “innovative” of the perfor-
mance variable, then the logistics regression is given 
by the equation:
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(Hair et al, 2005).

this model allows for the analysis of the results by 
means of   comparison of the influence on a variable 
for the classification of a company into  the category 
of innovative or non-innovative. this analysis uses 
the estimated  coefficients for each independent vari-
able (exponing  them) in the form of reason of chanc-
es. the chance corresponds to the quotient between 
the probability of a company being innovative and 
its complement (not being innovative).

similar to the  stepwise analysis of regression, ini-
tially, the adjustment of the whole model was made, 
identifying the independent variables that do not 
contribute (have little influence) to the modeling 
and, consequently, can be removed from the model. 
this process is repeated until a parsimonious model 
is obtained with an adjustment that is considered 
adequate. For the adjustment of the model, a level of 
significance of around 5% was used (to maintain one 
of the independent variables in the model).

In order to verify the adequacy or adjustment of the 
logistics regression model, the Hosmer-Lemeshow 
test was conducted, and the proportion of cases 
where  the model estimates greater probability for 
the category in which the company is in effect classi-
fied was calculated. 
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In table 3, the variables of the model obtained the 
following p-value:

cooperation: (p=0.0026);•	

Innovativeness: (p=0.0349);•	

slack: (p=0.0511). this measurement was kept in •	
the model despite presenting a descriptive level 
with a p-value greater than 0.05, since this value 
was considered to be very close to the level of sig-
nificance established (5%).

Environment: (p=0.0008);•	

A notable point in table 3 is the presence of the con-
trol variable (EA). From there  it , natural question-
ing,  which occurs based on its analysis in the table,  
concerns the behavior of the model if the environ-
ment variable were removed. the fact is that the re-
moval of the variable EA would imply a reduction in  
the degree of adjustment of the model (since table 3 
represents the model that best explains the perfor-
mance of the company). 

Table 3: Estimates of the Coefficients of the Logistics Regression Model applied to the Database

X 1 - Coop
Y es 0.95 0.32 9.04 1 0.0026 2.58 [1.39 ;  4.79]

No (Referenc e Category ) - 1
X 2 – EA

Y es 1.43 0.42 11.25 1 0.0008 4.16 [1.81 ;  9.56]
No (Referenc e Category ) - 1

X 3 - S
Y es -0.61 0.32 3.51 1 0.0511 0.54 [0.29 ;  1.03]

No (Referenc e Category ) - 1
X 4 - C I

Y es 0.71 0.34 4.45 1 0.0349 2.03 [1.05 ;  3.92]
No (Referenc e Category ) - 1

- Consta n t -1.13 0.49 5.32 1 0.0211 0.32

Re a son  
o f 

Cha nce

Confide nce  
In te rva l o f 95%V a ria b le s o f the  M ode l a nd  Cha ra cte ristics Coe fficie n t S ta nda rd  

Erro r
W a ld  

S ta tistic g f p

0b

Note 1: the Wald statistic supplies the statistical significance for each estimated  coefficient, and it  is infor-
mation of the same importance as the independent variable in the model. this statistic has a  Qui-squared  
distribution of probabilities (Hair et al, 2005).

source: Prepared by an  author

On the other hand, the  authors also observe that 
environment – as control variable (EA) – is one of 
the “most important” in  the model, with greater 
Wald statistics. Furthermore, the influence of the 
EA variable on the dependent variable is signifi-
cant, because, when observing the reason of chance 
associated to this variable, the  authors clearly see 
the greatest     chances in  table  3 of a company 
responding affirmatively to this question about its 
performance. Details of this and other interpreta-
tions of the variables of the study based on table  3 
are found below:

the performance of a company in the sample is •	
increased when there is cooperation. the  authors 
find this because, for the companies that in some 
way cooperate, there is  2.58 times more chance  
for them to show a positive result in their perfor-

mance than those that do not cooperate, when 
keeping the other characteristics of the model 
controlled;

the smaller the company’s slack or availability of •	
resources, the more the performance of a compa-
ny in the sample is diminished. this fact is clearly 
shown in the table, because, the chance for posi-
tive performance of the company is 46% less for   
organizations that do not possess availability of 
resources than for those that possess available re-
sources, when keeping the other characteristics of 
the model controlled;

the capacity of a company in the sample to in-•	
novate positively influences its performance. the 
authors find this because, for the companies that 
stimulate or develop their capacity to innovate, 
there is  two times more chance  (2.03) that they 
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will show a positive result in their performance, 
when keeping the other characteristics of the 
model controlled;
both the size of the organization and the sector in •	
which it acts did not show significant influence 
on the performance. Only the variable of control 
related to the environment showed significant  
influence on the performance of the company. 
this way, a favorable environment external to the 
companies (of the sample) raised their chance  of  
positive performance by 4.2 times, when keeping 
the other characteristics of the model controlled;

From the regression model obtained , the companies 
can be classified into one of two categories based on 
their performance: innovative and non-innovative, 
as already shown above. From the probability esti-

mated by the regression model, it is possible to deter-
mine (choose) a cut point from which the company 
is allocated to one group or the other. the choice of 
this probability cut point is made based on the result 
of the application of a methodology called the rOc 
curve (receiver operating curve). two possibilities 
are considered to determine the point of:

sensibility•	  sensitivity which corresponds to the 
proportion of innovative companies correctly  
classified via the model as innovative; and,

specificity•	  which corresponds to the proportion 
of non-innovative companies correctly classified 
via the model as non-innovative.

he final model is given by the equation:

For this model (Eq. 1), the Hosmer-Lemeshow test 
indicated adequacy (χ2

7=7,77; p=0,353).

From these analyses, the authors are able to obtain a 
predictive model concerning the performance of the 
company (innovative or non-innovative), in which 
the cut point can be determined by the rOc curve 
(chart 1). 

From the rOc curve ( chart1), the authors deter-
mined the cut point at 0.59 at  which they  classified  
as innovative all of the companies whose estimated 
probabilities (using Eq. 1) were higher  than  the val-
ue of 0.59, obtaining a global hit rate of 69.7% with 
sensivity 74% and specificity 63%.
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6. cONclusiON

based on the analysis of the data, it is clear that the 
existence of organizational slack as well as that of co-
operation positively influence the company’s capac-
ity to innovate, resulting in superior performance.

Additionally, the quantitative research allowed for 
the proposition of a predictive model applicable to 
the industry, according to the database, involving 
all of the study variables: organizational innova-
tiveness (cI); organizational slack (s); cooperation 
(coop); performance (P); and, also, included a vari-
able for environment (EA). the Model is presented 
in  Equation 2, below:

From the ROC Curve, explained in previous topics, the au-
thors determined the cut point to be 0.59, for which all the 
companies whose estimated probabilities (using Eq. 2) ex-
ceeded the value of 0.59,  were classified as innovative.

Also,  based on  Equation 2, the authors are able to 
observe that all of the constructs contribute to the 
performance of the company and could be the sub-
ject of future studies. 

the results and conclusions of this research cannot 
be generalized, since the sample is not probabilistic.  
However, the size and the extension of the database 
made it of  interest  to  the investigation, thus con-
tributing to the discussion about the innovation ca-
pacity of companies. However,   Equation 2 could be 
tested and used in further works as references .

Finally, this study sought to contribute to the in-
crease in the empirical studies with Brazilian compa-
nies under the aegis of operations and innovation. 
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