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Abstract

The study seeks to understand the factors for selecting partners in technology alliances prevailing in the Brazilian chemical 
industry. The data comes from two successive stages. Based on the theory of resource-based view (RBV), together with 
qualitative evidences from a previous study carried out in the Brazilian petrochemical leader (analyzing 20 technological 
alliances with different kind of partners, and encompassing diverse types of projects - incremental, platforms, radical and 
basic science), it was possible to identify domains in the exploitation-exploration continuum and generate the conceptual 
model and the derived research hypotheses to be tested in the quantitative research, using a websurvey for data collection 
in the Brazilian chemical industry. By using the techniques of Multinomial Logistic Regression and Binomial Logistic 
Regression, the study outlines a series of relationships determining the most important selection factors depending on the 
type of partner and type of project. Finally, implications are discussed.
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Introduction

Due to increased competition and the consequent need to 
have shorter deadlines to launch projects of products and 
services in one continuous flow, while worrying about also 
introducing radical innovations in the long term, technologi-
cal alliances have occupied increasing space in the agenda of 
business growth. They provide risk mitigation in projects of 
greater uncertainty due to sharing of financial and project 
risks and by accessing the expertise of partners. 

Knowledge expands at a high speed and processes become 
more complex, making it difficult for one organization to 
possess, alone, the necessary competences to survive. The 
technological alliances have been widely used in develop-
ment projects, and seem to bring the reduction of invest-
ment and return deadlines, by sharing resources, compe-
tences and risks between the partners. The XXI century is 
called by some scholars of the subject, such as Austin (2000), 
the era of alliances. The business environment already has 
indelibly, a complex relational architecture, both formal and 
informal, which cannot exist without the presence of allianc-
es, many of them with strategic connotation, which provide 
competitive advantages to partners.

Although strategic alliances have existed for some time, it 
was in the 90s that was perceived a rapid acceleration of 
this type of cooperation agreement, its scope and its coex-
istence with other organizational relationships. Therefore, it 
is this very moment that broadens academic research on 
the topic, motivated by the growing interest for its novelty 
business and as a social phenomenon to be investigated. The 
cooperation is imperative to industrial enterprises in the 
new competitive environment, permeated by continuous in-
novation, globalization, increased competition, openness and 
saturation of markets, dilution risks and expiration of pat-
ents. More than two decades ago, Twiss (1986) already noted 
this trend, identifying that although external cooperation in 
R&D received relative share of investments in smaller scale 
than other strategies, the annual growth rates would grow 
significantly, as evidenced by data from countries like France 
and the UK.

The intensification of the competitive environment, derived 
from the globalization process, catalyzes the adoption of this 
practice of forming alliances on a level never seen before, as 
companies are being pressed by the need to develop new 
skills and competences. To that end, they should make use 
of new resources to introduce new products, processes and 
business models, and often in new markets, in very short-
term periods if compared with the past.

Thus, currently, strategic alliances are seen as a very logi-
cal way to access and develop new markets, be they geo-

graphical or business ones, to acquire new knowledge and 
technologies and to obtain economies of scale, as well as to 
the development of new products. Nowadays it is almost 
an established consensus that it is virtually impossible for 
a company to maintain its competitive advantage without 
the adoption of external cooperation activities (Jonash and 
Sommerlatte, 2001). The new paradigm reconciles and cata-
lyzes existing internal and external efforts for innovation, 
as suggested by the model of Open Innovation, which em-
phasizes the systematic collaboration between the parties 
involved (Chesbrough, 2003). 

However, although  contradictory this may seem, the theory 
about the process of establishing strategic alliances can still 
be considered nascent, with only a few theoretical models, 
despite the extensive literature on: (i) the framework of al-
liances in the various economic theories, (ii) the process of 
selection and implementation - with their different stages of 
consolidation, (iii) the specific factors related to the selec-
tion of partners according to the task (task related) and to 
the partner (partner related); and (iv) the determinants of 
performance in alliances. Nevertheless, studies concerning 
the selection of partners relate mainly the choice of partner 
to the organizational characteristics of this partner, as its 
technology strategy, its industry, its size, its degree of inter-
nationalization and their complementarity with the partner 
- i.e. only at the macro level (firm level), not engaging in 
further analysis includind the micro-level projects (project 
level). Dacin, Hitt and Levitas (1997) said that even though 
partner choice being a central point on the performance of 
alliances, little research has devoted explicit attention to this 
issue (Dacin, Hitt and Levitas, 1997, p.4). 

So, the selection of a partner can be considered the most 
important activity in the formation of the alliance (Dacin, 
Hitt and Levitas, 1997; Elmuti and Kathawala, 2001; Sorensen 
and Hort, 1998), but is generally underestimated (Koza and 
Levin, 2000; Medcof, 1997). Despite some strong empirical 
evidence, the managers only recently began to devote great-
er attention to this crucial strategic decision (Ariño et al., 
1997). Forcefully, selecting the right partner is crucial in the 
process of selection (Dacin, Hitt and Levitas, 1997; Devlin 
and Bleackley, 1988). 

Given the relative incipiency of the subject in academic re-
search - around 25 years, the nature and scope of the studies 
in quantities far from being saturated, besides sometimes 
contrasting results, we derive from the literature review that 
there are no knowledge that are strongly consolidated in 
the identification of conditions for the establishment of al-
liances, assisting in the detection of selection factors of al-
ternative technology alliances and partners and defining the 
most appropriate in advance, especially taking into account 
not only the agents themselves - the partners, but empha-
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Selection factors related to the task and the  
partner

In studies that have become classics on the subject of allianc-
es, Geringer (1991) analyzes the relationship between the 
characteristics of potential partners and the performance of 
joint ventures, one of the types of corporate entrepreneur-
ship. In these studies, Geringer (1991) discusses the relative 
importance that companies give to factors related to the 
tasks and to the partners, and they vary depending on the 
strategic context, on the alliance, on the culture and nation-
ality (Arinõ et al., 1997; Geringer, 1991).

When we refer to factors related to the tasks, generally 
partners seek strong complementarity in each other, filling 
the existing gaps. Geringer (1991) suggest some factors re-
lated to the task: (I) access to patents, (ii) the existence of 
technical know-how, (iii) availability of financial resources, 
(iv) managerial experience, and (vi) access to supply chains 
and new markets. It is also possible to consider a subcat-
egory of factors directly related to the task, more specifically 
the demands of projects (Geringer, 1991). This concept is 
important for the present study, which analyzes the forma-
tion of alliances by introducing the micro point of view, at 
the project level, as crucial in the selection of partners. It is 
possible to classify that the present study is concerned with 
introducing thus the project-based level.

Thus, with regard to aspects directly related to project char-
acteristics, Nalebuff and Brandenburguer (1996) argue that 
risk, time and cost are the main driving forces for companies 
to cooperate. The risk is related to uncertainties, whether 
they be technological, financial or marketing. The alliance 
tends to reduce these risks by sharing knowledge, physical 
resources and experiences. The period of project develop-
ment (lead-time) is key to successful marketing. Alliances can 
provide the acceleration of development time by sharing ex-
pertise and R&D tangibles, focusing on different tasks and 
increased investment. In turn, the cost tends to decrease 
with cooperation, reducing the overall investment and maxi-
mizing the shared synergies obtained in the process.

The second category, referring to the partner-related cri-
teria, concerns those variables that become relevant only 
if the mode of the chosen strategy involves the presence 
of multiple partners, analysis that should be preceded by 
meeting the same criteria identified in the first category 
(Geringer, 1991). That is to say that only they become more 
important if the alliance contains more than two partners 
simultaneously and that they have met the criteria identified 
in the first dimension. In this case, the companies generally 
seek similarity in the partner, such as an organizational cul-
ture which is not very divergent, the experience in alliances, 
the convergence of interests of the partners and partner 

sizing as a relevant unit of analysis the very characteristics 
of the predominant nature of innovation and the types of 
innovation projects.

Moreover, we notice the absence of normative studies that 
relate knowledge, one of the most important resources, 
with the specific motivations of the alliance in the manage-
ment of the selection, the project and progress of the alli-
ance, as advised by Grant and Baden-Fuller (2004.) In order 
to fill this gap, this study aims to investigate the selection 
process of partners in bilateral technology alliances without 
equity, in terms of identifying the determinants of partner 
selection from the standpoint of chemical industrial compa-
nies in Brazil.

To meet this goal, we investigate the following questions:
• What were the kinds of technological bilateral strategic 
non-equity alliances and which were the characteristics of 
the most significant associated projects identified in the 
sample?
• What were the most relevant conditioning factors for se-
lecting the type of partners in these alliances, regarding the 
characteristics of projects and prospective partners? How 
do these conditioning factors in the selection of partners 
relate to different types of partners in the sample of com-
panies studied?

Theoretical Foundation

The Resource-Based View

The resource-based view is chosen as the main guide in the 
present study, given its prevalence in the literature and in the 
scope and findings identified in several empirical and theo-
retical studies (Eisenhardt and Schoonhoven, 1996; Lowe 
and Taylor, 1998; Fritsch and Lukas, 2001; Tether, 2002; Mi-
otti and Sachwald, 2003; Grant and Baden-Fuller, 2004; Lavie, 
2006). In this perspective, firms are seen as having resource 
bundles (Eisenhardt and Schoonhoven, 1996), which may be 
competences or assets, tangible (financial assets, patents, 
technologies, etc.) or intangible (reputation, management 
competences, etc.) This theory has been widely used in 
research on alliances (Grant and Baden-Fuller, 2004; Lavie, 
2006), mainly by consensus that the cooperative alliances 
arise when a company in a given situation of unavailability of 
critical resources, seeks access to these resources through 
the cooperation with the partner, allowing both to share 
risks and costs (Staropoli, 1998; Grant and Baden-Fuller, 
2004; Lavie, 2006). The competitive advantage results from 
the resources that companies contribute in the cooperative 
relationships and also from the complementarity of part-
ners’ resources.
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Control variables 
  
1. Size: small, medium, large. 
 
2. Nationality of the partner:: local or 
international. 
 
3. Type of project (degree of 
innovation): 

• Incremental 
• Platform 
• Radical 
• Basic Science. 

Dependent Variable 
 
Nature of the partner 
• Universities and Research 

Institutes 
• Competitors 
• Clients 
• Suppliers 
• Consulting companies 

Multinomial and Binomial 
Logistic Regression 

RegresLogística 
Selection factors related to the task : 
• Complementarities between partners 

(technological and market) 
• Financial resources demand of the project 
• Risks of the project (financial, technological, 

market and competitive) 
• Duration of the project 
  
 
 
 

Selection factors regarding the partner: 
• Previous experience in alliances (2 items) 
• Trust between partners (4 items) 
• Convergence of the expectations between 

partners for the continuity of the project. 
• Organizational culture similarity. 

Chemical Sector 

Independent Variables 
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R&D, rather than their replacement. Cooperation with cus-
tomers, in turn, is especially important in reducing the uncer-
tainties of the market (Kotabe and Swan, 1995; Balachandra 
and Friar, 1997; Savioz and Sannemann, 1999), through the 
transference of knowledge on market needs and pricing, on 
consumer habits, and the consequent increased likelihood 
of commercial success of products launched (Shaw, 1994). 
In turn, the vertical alliances with universities and research 
centers have special appeal when the company requires in-
tensive effort in R&D, beyond their capabilities and knowl-
edge infrastructure (Arora and Gambardella, 1990; Archibugi 
and Coco, 2004). 

The so-called horizontal cooperation in pursuit of rapid 
growth and market leadership through access to often simi-
lar, and / or complementary resources, is regarded particu-
larly to alliances between competitors in order to increase 
economies of scale, market concentration, dilution of the 
financial, technical and commercial risks, by improving the 
competitive position of the partners. It happens especially 
in large projects, when the necessary resources and expo-
sure to risks outweigh the capabilities of individual firms and 
by firms that operate in the same industry and have similar 
problems, thus increasing the need for access to resources, 
not always complementary (Tether, 2002; Miotti and Sach-

confidence, treated as criteria to be analyzed related to the 
partner.

Geringer and Frayne (1993) suggest the following factors 
related to partners: (I) nationality, (ii) a similar organizational 
culture, (iii) previous experience in alliances, (iv) conver-
gence of interests  the partners (compatibility), and (v) rep-
utation and the ensuing trust. Differentiating the reputation 
from trust, reputation is defined as the perception of quality 
over time, influenced by market history. A positive reputa-
tion can lead to trust.

Cooperation with different types of partners

The most common type of cooperation is between suppli-
ers and customers, the so-called vertical alliance (Verspagen 
and Duysters, 2004), which takes a very important role in re-
search and development, through access to resources such 
as technology, information on market needs and on markets. 
Cooperation with suppliers was studied by Sako (1994), 
Liker et al (1996) and Bidault, Despres and Butler (1998) in 
Japanese companies, and Tether (2002), in the context of U.S. 
and European companies performing “downsizing” and fo-
cusing on key activities The alliance with suppliers has as its 
basic premise the complementing of the internal efforts of 

Figure 1: Conceptual model of research.
The variables are divided into two groups, the group with factors related to the task, and the group with factors related to the partner.
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Project risk, assesses the overall risk of the project, in scale 
with the extremes of very low to very high risk. It unfolds 
to the danger of risk items in four projects, which are val-
ued at their proportionality to the overall risk and in scale 
with the extremes of very low to very high risk, namely: (i) 
Financial risk: associated to the level of financial exposure of 
the project; (ii) Market risk: associated with the probability 
of commercial success of the project; (iii) Technological risk: 
associated with the probability of technical success of the 
project and, (iv) Competitive risk: associated with the risk of 
competitive strengthening of the partner. 

The best fit according to Cronbach’s alpha was made by 
merging the first three items of risk in a variable called RISK, 
which refers to the inherent risks of the project, and re-
mained as the variable part of the competitive risk.

Complementarity of partners (C): the total complementa-
rity is broken down into Technological Complementarity 
between the partners (TC) and Market Complementarity 
between the partners (MC). These constructs are formed 
by the Difference of Technological Familiarity (DTF) and Dif-
ference of Marketing Familiarity (DMF), which derive from 
the difference of the familiarities between the partner and 
the company. 

Since they can result in negative numbers, the TC and the 
MC are simply the modules of the DTF and DMF, respec-
tively. The difference is a metric variable that can result in 
the range 0-4, converted to the range 1-5, by the following 
transformations:

TC = Technological Complementarity = [TFp - TFc] + 1; MC 
=Marketing Complementarity = [NMp - NMc] + 1; Note: 
The difference in magnitude; c= company and p = partner. 
As a matter of scale setting, the difference must be increased 
by a unit, because if TFE=5 and TFP = 1, the difference is four, 
and to maintain the five-point scale, is added 1. Similarly, if 
both the organization and partner have the same familiarity 
degree, the difference would result zero, and to recover the 
range 1-5 should be increased one unit. 

The total Complementarity between partners = C = square 
root of (TC2 + MC2). It represents the Euclidean distance 
calculation of analytic geometry. All variables MC, TC and C 
are constructs formed from the items observed in the ques-
tionnaire: Technological Familiarity (TF) and Market Famili-
arity (MF). The Technological Familiarity is accessed in two 
dimensions, the Technology Familiarity of the company (TFc) 
and Technological Familiarity of the Partner (TFp), as well as 
the Market Familiarity, the Market Familiarity of the com-
pany (MFc) and the Market Familiarity of the Partner (MFp). 
We adopt the following concepts in the study and in the 
questionnaire, regarding the Technological and Market Fa-
miliarity of the company (and of the partner in brackets):

wald, 2003). Examples of such an association occur in very 
high-tech sectors (Miotti and Sachwald, 2003; Garcia and Ve-
lasco, 2004), such as pharmaceutical and chemical industries, 
as well as in large-scale projects. In such alliances, among 
competing companies, they are joined bringing additional re-
sources or not, but always aiming at the dilution of risks and 
reduction of costs. A frequent concern in this type of alli-
ance lies in the competitive risk to which companies have to 
deal with, balancing incentives and risks of cooperative R&D 
(Bruno and Vasconcellos, 2003; Powell, Kogut and Smith-Do-
err, 1996; Cassiman and Veugelers, 1998) .

Research Methodology

This study was characterized by two sequential phases, the 
first qualitative and the second quantitative, each one with 
specific characteristics and purposes, namely: (I) Phase 1, of 
an exploratory and inductive nature, through one single case 
study built in order to deepen the constructs, identify vari-
ables and their operationalization and generate hypotheses 
to be tested, and (ii) Phase 2, of a descriptive and deductive 
nature, through field survey in the Brazilian chemical indus-
try, in order to test the previously generated hypotheses.

Conceptual Model and research variables

Figure 1 shows the theoretical-conceptual model for the 
study, based on the literature review.

Task Related Factors

Demand for funding of the project: the demand for pro-
ject resources is assessed. They are not created and linked 
financial figures at intervals, only the judgment of percep-
tion in a five-point interval scale with the extremes very 
low and very high demand for funds, since a small project 
for a large company may be equivalent to a large project 
for a small business, depending on their financial status. The 
intention is to access the intensity of the financial demand of 
the project for that company, indirectly guiding to the need  
for cooperation.

Project duration: there is the period of project development. 
Intervalar scale varies from very low to very high duration. 
We decided on this approach, and not actually the time in 
days of project, since there is strong variance of the average 
maturity of development in different chemical sub-sectors, 
ie, a project that can, for a given sub-sector, be considered 
long-term (eg. four years long), to another, such as pharma-
ceuticals, can be treated as short term. What is accessed is 
the relativization of that given project within the concept of 
the company, not an absolute comparison of the periods in 
days of projects of all companies, given this characteristic of 
heterogeneity in the chemical sector. 
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Project Type: accesses the type of project according to the 
classification of Clark and Wheelright (1993), and may take 
on the following situations: (1): Incremental innovation, (2): 
Innovation in family of products (platform), (3): Radical inno-
vation or (4): project in basic science (research). We defined 
each of the categories for classification as follows:

• Research Project (basic science): this is the search for new 
knowledge, not yet configured as innovations, since they do 
not seek application at first instance.
• Radical Innovations Project: it is usually applied science, 
revolutionary, with high-impact differentiation and of difficult 
imitation.
• New family of products or processes (platform): develop-
ment of new families of products or processes, with signifi-
cant change as compared to the existing ones.
• Incremental innovations: minor improvements in existing 
families of products or processes to service niches  or cus-
tomization.

This variable indirectly accesses the technological complex-
ity of the project, and it could be considered that incremen-
tal innovation projects have low complexity, innovation pro-
jects in family of products have medium complexity, radical 
innovation projects have medium to high complexity, and fi-
nally, the projects of basic science have high complexity. Thus, 
in the analysis, it is sometimes regarded as nominal, and in 
some situations that require the checking of the degree of 
complexity, it is regarded as ordinal.

Summarizing, the variables selected for the quantitative stage 
derive from the literature review, shown in Table 1, which 
consolidates the main authors and theoretical trends that 
supported the choices of the variables observed items and 
scales, such as the evidence of in-depth case studies of phase 
1, described in Garcez, Sbragia and Kruglianskasl (2010) and 
Garcez and Sbragia (2011). 

Analysis of Results - Specific Models for testing  
the hypotheses

Of the 795 companies invited to take part in the websurvey, 
which lasted two months, 46 companies responded, result-
ing in a 5.78% response rate. Since the unit of analysis is the 
project, not the company, companies were asked to respond 
on one or two projects in alliances that were more signifi-
cant from the strategic point of view in the last five years. 
Response was obtained on 85 projects, with the majority of 
respondents speaking about two projects. The sample stud-
ied consisted mostly of large companies (58.7%), with rev-
enues exceeding $ 60 million, followed by medium (28.3%) 
and smaller (13%). Most companies make alliances with 
customers (65.2%) and nearly half of them also do it with 
Universities or Technological Institutes (54.3%) and suppli-

Technological Familiarity of the company (or partner): de-
gree to which knowledge regarding the core technology of 
the project already exists in the company (the partner), and 
the Market Familiarity of the company (or partner): degree 
to which the characteristics of markets and marketing stand-
ards addressed by the project are close to the markets and 
ways the company does businesses (or partner) and how it 
understands them. 

Partner Related Factors

Previous experience in alliances: refers to the historical 
dependencies (path dependencies) of the resource-based 
theory. Metric variable accessed in scale, with extremes 
of very low to very high prior experience in alliances. It 
is subdivided into two items: (a) Partner previous experi-
ence in alliances and (b) Previous experience in alliances  
with that partner.

Confidence in partner: perception of trust and commitment 
of the partner. It is accessed in scale, with extremes of high 
to low prior experience in alliances with a partner. It is sub-
divided into four parts, namely: (I) Trust in the partner re-
garding the compliance and confidentiality of agreements, (ii) 
Trust in the partner in meeting deadlines and flexibility for 
adjustments, (iii) Trust in the partner regarding the contribu-
tion of competences and (iv) Trust in the partner reagrd-
ing the possession of management processes for interaction 
and integration. 

Convergence of expectations between the partners foster-
ing growth and continuity of the project: we seek to identify 
at what level the objectives of the partners are convergent, 
or if there is any discrepancy level.

Similarity of organizational culture between the partners: 
with this variable we seek to identify the proximity of the 
organizational culture between the partners, since a very 
large divergence can lead to problems from the early stages 
of the alliance.

We also define three control variables in the study,  
as follows:

Size: nominal or ordinal variable, depending on the analysis. 
We adopted as an indicator of the gross size of the company 
in 2008, divided into three ranges of values, as follows: 1 = up 
to R$ 10,500,000.00, 2 = R$ 10,500,000.00 to 60,000,000.00 
and 3 = above R$ 60,000,000.00, corresponding to the small, 
medium and large sizes.

Nationality of Partner: Nominal variable that measures the 
source of major capital of the partner, with 1= national and 
2 = international.
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Table 1: Variables, conceptual base and scale. Source: Author 
(*) With regard to the type of partner, we carried out a survey of several scholarly works, categorizing the agents, listed below: Tether, 2002; Verspagen 
and Duysters, 2004; Sako, 1994; Kotabe and Swan, 1995; Balachandra and Friar, 1997; Savioz and Sannemann, 1999; Arora and Gambardella, 1990; 
Archibugi and Coco, 2004; Miotti and Sachwald, 2003; Garcia and Velasco, 2004; Powell, Kogut and Smith-Doerr, 1996; Cassiman and Veugelers, 1998.

Category Variables 
(Direct or 
constructs)

Items mea-
sured

Conceptual base Type
and category

Operationalization

Task related 
factors

5 10 Geringer (1991)
Geringer and 
Fraine (1993)
Roberts and 
Berry (1985)
PMBOK (2004)

Independent / metric Scale 1-5

Partner re-
lated factors

4 10 Geringer (1991)
Geringer and 
Fraine (1993)

Independent / metric Scale 1-5

Project type, 
size and 
nationality

3 3 Clark e Wheel-
right (1993)

Control /
nominal categorical

Categorical: 4 (project), 
3 (size) and 2 (nation-
ality)

Partner 
category

1 1 Various (*) Dependent /
categorical

5 categories

ers (45.7%), and a considerable portion with other partners, 
which include technological consulting companies (21.7%), 
showing a well-balanced distribution between the different 
partners. Companies diversify their activities in alliances 
with the different types of partners.  In terms of nationality 
of the partner, 76.5% of the most significant alliances were 
made with Brazilian partners, while 23.5% were those with 
international partners. We identified the types of alliances 
with customers, suppliers, universities and technological in-
stitutes and consultancies. The modalities of alliances with 
companies in other industries and competitors were almost 
inexistent as significant projects of alliances in our sample, 
reflecting their lower intensity in the global corporate real-
ity, and especially their lack of participation in the Brazilian 
cooperative alliances. As more relevant, we identified the al-
liances with Customers (31.8%) or Technological Institutes 
and Universities (31.8%), followed by alliances with Suppliers 
(21.2%) and finally Others (14.1%) in terms of episodes of 
alliances projects more significant in the companies men-
tioned.  Regarding the types of projects, the predominant are 
the platform-type projects that create new families of prod-
ucts or processes, with 50.6% of alliances, followed by incre-
mental innovations, with 29.4%, by radical innovations, with 
12.9 %, and finally, the basic science projects, representing 
7.1% of the projects. Together, the projects of the platform 
type and incremental type are predominant and accounted 
for 80% of the sample, and the projects of greater com-
plexity accounted for the remaining 20%, as it was expected 
based on the literature of portfolio of projects (Clark and 
Wheelright, 1993).

We used the sofware SPSS v.17 for statistical analysis. Table 
2 presents the tests of hypotheses of the study, derived ei-
ther from the literature review, or from the results of the 
qualitative phase. Given its exploratory nature and the ab-
sence of detailed researches accessing the specific factors of 
selection at the project level, the hypotheses derived almost 
entirely on empirical data of the qualitative phase (Garcez, 
Sbragia and Kruglianskas, 2010; Garcez and Sbragia, 2011), 
with other contributions from the literature in some cases. 
To test the hypotheses, we combined a variety of method-
ologies, depending on the proposition, and keeping up a hi-
erarchy of decision on the full support (in bold in the table), 
partial support or rejection of the hypothesis, considering 
the priority of the logistic regression and performing other 
tests to confirm. If not supported by logistic regression, we 
attempted to support by non-parametric hypothesis testing, 
correlation analysis, correspondence analysis and descriptive 
statistics. Depending on the situation, we decided for full or 
partial support of the hypothesis, depending on the signifi-
cance level obtained. In case of total absence of any support 
by the statistical techniques used, the hypothesis is rejected. 
Besides the Multinomial Logistic Regression (MLR), we made 
use of the Binomial Logistic Regression (BLR) to compare 
two groups, always using the control variables introduced 
initially, and later the independent ones, using the forward 
stepwise method. Nonparametric univariate analyzes are 
also used to compare means of independent samples (since 
data normality was not obtained), like the Mann-Whitney 
test when the variables are at least ordinal, as well as the chi-
square, for nominal variables. The Mann-Whitney test does 
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twenty alliance-based projects were analyzed and the results 
pointed to different patterns depending on the nature of 
the project. It enabled the building of the research design 
for the quantitative study in the Brazilian chemical sec-
tor, in order to check deductively the more prevalent and  
significant relations. 

So, the study, based on extensive review of the literature and 
on evidence from exploratory in–depth case studies, set out 
to test a series of generated hypotheses, taking into account 
the specific demands in the technological projects alliances. 
Thus, this study focused on the selection of partners from 
a different angle from previous studies, which emphasize se-
lection variables in the enterprise level, not being very spe-
cific about the characteristics of the project. Because we 
seek to relate characteristics of projects in the selection 
of partners, the study drew from a high number of hypoth-
eses. Of 25 hypotheses or subhypotheses tested, 1 was not 
deemed testable (4%), 7 did not receive support (28%), 2 re-
ceived partial support (8%) and 15 received support (60%). 
It is hoped that the research has added new evidences to 
this important field of knowledge, both from the theoreti-
cal as well practical point of view. From the theoretical side, 
we can assume that one more contingencial approach for 
the partner selection can be both desirable as crucial when 
analyzing intensive technological sectors showing multitasks 
process with high complexities involved. For the practioners, 
we hope this study can shed light in terms of insights for es-
tablishing the managerial important factors to be considered 
when electing one partner, depending on the task. Moreover, 
the evidences can help to establish one portrait of the Bra-
zilian cooperation situation, enabling also the action related 
to public policies in order to further emulate one more 
wide and added-value cooperation among the actors. 

As a limitation to the study, it was focused on just one sec-
tor, does not allowing generalization of findings to other in-
dustries. As suggestions for future studies, a multisectoral 
quantitative research could be carried out. We also envisage 
the possibility of advances in qualitative research, in which 
the views of both the parent company and the selected 
partner could be analyzed. Studies analyzing the Dynamic 
Capabilities of both companies in the bilateral alliance, de-
pending on the nature of the project, could also contribute 
to considerable advances in the subject; as well as studies 
correlating sectors with different degrees of technological 
intensity, according to the OECD classification.

not compare the media per se, but the average rankings in 
positions of the two samples under comparison.

According to the results obtained, concerning the selection 
factors related to the task and to the partner, alliances with 
Universities and Technological Institutes have high demand 
for financial resources, high TC and MC, have low competi-
tive risk, embed high level of overall experience, with low 
organizational similarity  partners, and are mostly made in 
the projects of high complexity (radical and basic science), 
of high technological risk, especially with national partners, 
revealing the difficulty national companies have to foster 
agreements with international universities. In alliances with 
customers, the duration and competitive risk is high, while 
the MC is low, only getting a level higher than in alliances 
with suppliers. The complexity of projects is low, incremen-
tal projects and platforms prevail, and the partners are pre-
dominantly national. With suppliers, alliances have low MC 
and high levels of convergence of expectations and similari-
ties in organizational cultures. This has the highest degree of 
presence of international partners when compared to other 
categories of partners. Alliances with consulting firms show 
low duration and competitive risk (possibly through differ-
ent areas of activity and size), the TC is low and the MC is 
high, the previous experience of the partner and  with the 
partner is considered low (as expected, given that these al-
liances are formed for projects of short duration and spe-
cific demands), the similarity of organizational culture is high, 
the complexity of projects is low, and alliances with such 
partners have a higher portion of international partners 
than alliances with Universities, TIs and  customers, only be-
ing surpassed by alliances with suppliers. The basic science 
projects, compared to the others, showed the highest lev-
els of financial demand, duration, and TC relative participa-
tion of local partners. The radical innovation projects show 
the highest levels of financial, technological and market risk 
perceived, possibly explained by the fact that basic science 
projects are more uncertain even though they do not aim at 
immediate application, being more focused on the genera-
tion of knowledge. The platform projects have the highest 
levels of MC, justified by the high participation of customers 
in this category. The incremental innovation projects asso-
ciate high competitive risk and are conducted mainly with 
consultants and suppliers, along with significant participation  
of international partners.

Concluding Remarks

As previously stated, this paper aimed to emphasize the 
project level attributes in the partner selection process, 
by means of two successive empirical researches. First, we 
based in one in-depht literature review joined with some 
indutive preliminary evidences picked up from one qualita-
tive study focusing on technological alliances. In that study, 
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Hypothesis Statistical prove Result

H1: The demand for resources required for 
the project is more positively related to 
alliances with universities / TIs when com-
pared to suppliers, customers and others.

For the MLR, the hypothesis is true when comparing 
universities and TIs with suppliers (with significance), 
customers (without significance), but not in relation to 
consultants, who receive the highest rating of intensity in 
this item, perhaps by short-term disbursement. However, 
in BLR, the hypothesis is supported. The Mann-Whitney 
test, despite the difference in the average ranking of 
11.4% as far as the hypothesys is concerned, there is 
no statistical significance (p value of 0.383). Thus, the 
hypothesis is only partially supported.

H1 is partially 
supported

H2: The project duration is more positively 
related to alliances with universities / TIs 
when compared to alliances with others.

In MLR, we see that when comparing the alliances 
with customers in relation to universities and TIs, the 
relationship is reversed, i.e., the greater the period 
of development, the greater the likelihood that the 
alliance is conducted with customers. Likewise, in the 
BLR the hypothesis is not supported, neither is it in the 
Mann-Whitney test, leading to its rejection. This arises as 
an unexpected result, since the projects with universities 
and TIs theoretically associate with more radical projects 
and basic science, which tend to be longer. Nevertheless, 
it reflects the situation found in the Brazilian chemical 
scenario in which there is a significant part of alliances 
with universities / TIs dealing with incremental innova-
tions.

H2 is not supported

H3a. The financial risk is more positively 
related to alliances with competitors when 
compared to the others.

This hypothesis could not be tested, since there was only 
one case of alliance with competitors. The hypothesis 
derived from case studies in company A, which holds 
alliances with overseas competitors, with great financial 
risk, given the scale of operations.

H3a is not testable

H3.b. The technological risk is more posi-
tively related to alliances with universities 
/ TIs, compared with customers, suppliers 
and others. 

The MLR is not used, since we aggregated three risk 
items to it, in the construct intrinsic risk (financial, 
technological and market), but in the BLR it is used, since 
universities and TIs in comparison to the other partners, 
show higher technological risk and lower competitive 
risk, supporting the hypothesis H3d and H3e later on. 

H3b is supported

H3.c. The risk is more positively related 
marketing alliances with customers, com-
pared to other types of partners

Again, the MLR is not used where the risk items were 
added. In BLR alliances with clients versus other part-
ners, although there is a positive relationship, it has no 
statistical significance (p value of 0.356), leading to its 
rejection. Also in the nonparametric Mann-Whitney, H0 
cannot be rejected, leading to a lack of support for the 
hypothesis.

H3c is not supported

H3d. The lower competitive risk is associ-
ated with alliances with universities / TIs, 
when compared to the others.

In MLR, the competitive risk in alliances with universities 
and TIs is lower than in alliances with customers, but 
higher than in alliances with consulting firms, not offering 
full support. However, when analyzing the BLR, we found 
no support. Finally, the nonparametric Mann-Whitney 
test confirmed the support of the hypothesis, in which 
by showing a significance level of 0.001, brings the 
average ranking of the biggest score for other partners 
to 60.2%.

H3d is supported
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H3e. The competitive risk is more closely 
related to alliances with customers (and 
competitors), compared to the other 
partners.

This hypothesis needed to be reworded by deleting the 
alliance with competitors, and keeping the comparison 
of alliances with clients versus other partners. In MLR, 
the competitive risk in alliances with customers is higher 
than compared to the others, and the variable has signif-
icant coefficient, supporting the hypothesis. In BLR, with 
p value of 0.001 and Exp (B) of 0.304, we notice that 
there is statistical significance regarding the hypothesis. 
In the Mann-Whitney test, the mean difference of the 
highest ranking at 63% for alliances with customers has 
significance of 0.001 (p value = 0.000), supporting the 
hypothesis. 

H3e is supported

H4a. The complementary technology (TC) 
is more positively related to alliances with 
universities and TIs or customers, com-
pared to the other partners.

In MLR, in terms of TC, alliances with customers to 
overcome the ones with the suppliers, which surpass 
the ones with Universities and TIs which, in turn surpass 
those with the consultancies, making it impossible to 
support the hypothesis, added to the fact that none 
of the relationships presented statistical significance. 
Then, conducting the BLR, we obtained p value of 0.052 
for the coefficient of MC, significant at 0.1 and exp (B) 
from 0.552 toward the case, corroborating it. In the 
Mann-Whitney test the hypothesis also receives support, 
with a significance of 0.1 (p value 0.079).

H4a is supported

H4.b. The Market Compementarity (MC) 
is more positively related to alliances with 
customers and universities / TIs, when 
compared to the other partners.

In MLR, alliances with both customers and clients 
show less market complementarity than alliances with 
universities and IT’s, with statistical significance, with 
market complementarity being higher with customers 
than with suppliers. However, as far as consultancies are 
concerned, they show a higher MC than the universities 
and TIs, although not statistically significant, not giving full 
support to the hypothesis. Thus, we conducted the BLR, 
in which the MC has a p value of 0.064, significant at 0.1 
and exp (B) of 0.588 in the direction of the hypothesis, 
corroborating it. In the Mann-Whitney test the hypothe-
sis also receives support, with a significance of 0.01.

H4b  is supported 

H4c. The full complementarity (C) is more 
positively related to alliances with univer-
sities / TIs and customers, compared to 
other types of partners.

In BLR, the hypothesis is supported, with a significance 
of 0.05 (p value 0.036), and in the hypothesized direction 
(Exp (B) of 0.604), indicating a greater likelihood of alli-
ance with universities / TIs and customers as compared 
to others, with increasing total complementarity. We 
also identified a support by the Mann-Whitney test, with 
significance of 0.05. (p value de 0,012).

H4c is supported

H5: The partner experience in alliances 
becomes more crucial in alliances with uni-
versities / TIs than companies (competitors, 
suppliers, customers and others).

The MLR with aggregated constructs only discriminates 
the U/TIs from theconsultancies. We proceed, then to 
BLR, in which both the experience of partner alliances 
and experience with the partner alliances are significant 
in the formation of the logistic model, with a significance 
of 0.01 and 0.05 respectively, but in different ways, i.e., 
the experience of partner in alliances is less decisive in 
alliances with companies, compared to universities and 
IT’s (Exp (B) of 0.156), confirming H4.1, whereas experi-
ence in alliances with a partner is more decisive (Exp (B) 
of 2.185) in alliances with companies, compared to U/
TIs. The Mann-Whitney test also confirms H5, indicating 
a significance level of 0.001 (p value = 0.000), an average 
ranking of positions 53.7% higher for the partner’s expe-
rience in alliances with universities and TIs, compared to 
companies.

H5 is supported
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H6. Confidence in partner becomes more 
significant in alliances with companies 
(competitors, suppliers, customers and 
others) than with universities / TIs. 

Both in the MLR and the BLR, the trust construct is 
not significant. In the nonparametric Mann-Whitney 
test, there is no support, which makes the hypothesis 
be rejected. It can be seen by descriptive statistics, that 
trust in the partner is a determining factor in all alliances 
relationships, regardless of the partner concerned, not 
being possible to distinguish the groups. 

H6 is not supported

H6a: Confidence in partner regarding 
meeting deadlines and flexibility for adjust-
ments becomes more significant in alliances 
with customers, suppliers and others than 
in alliances with universities / TIs.

Comparing the two groups in BLR, the hypothesis is 
supported, with a significance level of 0.1 and Exp (b) of 
1.926, i.e., one-point increase in this item makes the like-
lihood of the alliance being conducted with companies 
and not with Universities and TIs, multiplied by a factor 
almost two-fold. The nonparametric Mann-Whitney test, 
while indicating a difference of 6.15% on the average 
ranking positions in the hypothesized direction, has no 
significance for the differentiation between the groups 
with which the hypothesis is only partially accepted.

H6a is partially supported

H6b. Confidence in partner regarding the 
supply of competences is positively related 
to perceived technological familiarity of the 
partner.

According to the correlation analysis, there is a correla-
tion of 0.377 at a significance level of 0.01, supporting 
the hypothesis.

H6b is supported

H7: The convergence of expectations 
between the partners becomes more signif-
icant in alliances with companies (competi-
tors, suppliers, customers and others) than 
with universities / TIs. 

Although the means were compared and values   of Exp 
(B) pointed to that direction, the MLR and the BLR show 
no statistical significance. In the Mann-Whitney test, al-
though there is an average of 12.7% over the direction of 
the companies, the null hypothesis could not be rejected 
due to the p-value of 0.355, not allowing the support of 
the hypothesis.

H7 is not supported 

H8. The similarity of organizational culture 
between the partners becomes more signif-
icant in alliances with companies (competi-
tors, suppliers, customers and others) than 
with universities / TIs. 

In MLR this variable only discriminates universities / TIs 
from consultancies, which show much higher intensity 
of the variable. In the BLR between the two groups, the 
variable discriminates, with a significance level of 0.1. 
The Mann-Whitney test indicates the difference in mean 
ranking of positions of 21.62% for firms in comparison 
to universities and TIs, with a significance level of 0.1. 

H8 is supported

H9a: The larger the size, the greater the 
propensity to make alliances with universi-
ties / TIs.

The MLR does not include the size of the model as a sig-
nificant variable. In cross-analyzes of descriptive statistics, 
we see the behavior in the form of an inverted U curve, 
i.e., there is an increasing linear association between two 
variables, which means that the proportion of alliances 
with universities and TIs decreases when going from 
small to medium size, and increases again when going 
from medium to large size. The correspondence analysis 
confirms this result, and associates this type of partner 
more to large and small companies than to the medi-
um-sized ones.

H9a is not supported

H9b: The larger the size, the greater the 
propensity to make alliances with interna-
tional partners.

Cross-analyzes of descriptive statistics show the behav-
ior in the form of an inverted U-shaped curve, i.e., from 
small to medium-sized companies there is an increase in 
international alliances, a rate that then decreases, when 
going from medium to large-sized companies. The cor-
respondence analysis showed no statistically significant 
association, making the hypothesis be rejected.

H9b is not supported
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H10a: International alliances are more re-
lated to projects of radical innovations than 
the national alliances. 

Contrary to expectations, as discussed in the cross 
- analysis and in the correlation analysis, the projects 
that best use of international partners are incremental, 
followed by platform-type projects,, radical ones, and 
finally basic science projects. As we have seen, most sup-
pliers are international, where incremental projects are 
developed, then assuming the logic that most of them 
are situated on national territory. The case-company in 
the phase of the qualitative research, the results suggest-
ed the creation of the hypothesis, perhaps because of it 
having intensive R&D and higher degree of international-
ization than the average of the chemical sector.

H10a is not supported

H10b: International alliances are most often 
associated with alliances with customers 
and suppliers than with universities/ TIs. 

In the MLR and BLR, we identified the support for the 
hypothesis. The correspondence analysis, with signifi-
cance level of 0.05, also confirms, since the ranking for 
international partners has a sequence of suppliers, then 
consultants, followed by customers and finally the univer-
sities and TIs. Finally, the chi-square test, with significance 
level of 0.01 (p value of 0.006), confirms the difference in 
the groups, with 31.1% of alliances with customers and 
suppliers being carried out with international partners, 
against only 3.7% for Universities and TIs by descriptive 
statistics. 

H10b is supported

H10c: Alliances with international partners 
encompass greater market risk than allianc-
es with national partners.

By the descriptive statistics, there is a difference of 27.9% 
between these groups. In the Mann-Whitney test, the 
largest difference of 36.7% on the average ranking of 
the risk of post marketing alliances with international 
partners is supported with a significance of 0.05 (p value 
of 0.019).

H10c is supported

H10d: International Alliances  demands 
partners with greater technological and 
market familiarity than the national allianc-
es.

The hypothesis is supported by the Mann-Whitney test 
for both the technological familiarity of the partner, with 
significance of 0.1 (p value 0.075) and for the market 
familiarity of the partner, with significance of 0.05 (p 
value of 0.027).

H10d is supported

H11a: Project of alliances in basic science 
and radical ones are most often associated 
with alliances with universities/TIs, when 
compared to the other partners. 

By the descriptive statistics, alliances with universities or 
IT’s are predominant in the categories of radical projects 
and of basic science (48.1%), followed by platform 
projects (37%) and a small amount of incremental ones 
(14.8%), supporting the hypothesis. Also, the hypothe-
sis is supported by the correspondence analysis, other 
multivariate technique.

H11a is supported

H11b: Projects of alliances for innovation 
of the incremental and platform types are 
less often associated with the alliance with 
universities/TIs, when compared to the 
other partners.

By the descriptive statistics, alliances with customers 
mainly refer to the platform type projects (63%) and 
incremental ones (33.3%), with little participation of radi-
cal projects (3.7%) and lack of basic research. Likewise, in 
the alliances with suppliers, the sum of the two cate-
gories reaches 83.4% of all projects in this category of 
partner, which supports the hypothesis. Correspondence 
analysis confirms this association, allowing support of the 
hypothesis.

H11b is supported

H11c: The greater complexity of the 
project increases the likelihood that the 
alliance be conducted with universities / TIs 
vs. other.

The MLR ensures support of the hypothesis. Also, the 
nonparametric Mann-Whitney test is significant to 
differentiate the two groups, with the support of the 
hypothesis, with a difference of 43.8%.

H11c is supported

Table 2: Testing of the hypotheses
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