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ARTICLE
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ABSTRACT
In a complex innovative project, an organisation is often not able to 
manage all aspects alone, due to the lack of all required compe-
tencies, skills or resources. Hence, alliance formation can be a 
solution. To decrease the risk of potential collaboration inefficiency, 
partner selection happens among firms before collaboration starts. 
This paper proposes hypotheses based on a systematic literature 
review. These hypotheses consider the needs of the project and 
allow to characterise partner selection using a new typology. 
Finally, a novel framework is proposed to help decision-makers of 
partner selection in alliance formation. Potentials for future studies 
are also developed.
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1. Introduction

Today, faced with the global reorganisation of production structures and increased 
competition due to the ongoing reduction of trade barriers, it is even harder for firms 
to compete. A standard solution to that problem is innovation. But as technology 
changes, products and processes become more complex, involving more and different 
types of knowledge. Very often firms are faced with a situation where the knowledge, 
competence or technology they need to make the next competitive step is not available 
in-house. In response, firms collaborate with other firms: since the late 1970s we have 
seen an impressive increase in firms making ‘strategic alliances’. An alliance permits 
partnering firms to share knowledge, technology, and possibly other resources, without 
losing independence (Chung, Singh, and Lee (2000); Furlotti and Soda (2018); Chen and 
Goh (2019)), and successful partnerships combine diverse skills and resources to achieve 
a predetermined set of objectives. While there has been considerable literature extolling 
the virtues of strategic alliances, it must be observed that the majority of alliances (some 
measure up to 60%) are considered failures by the partnering firms (Bruner and Spekman 
(1998)). While acknowledging that failure is an inseparable part of innovation, and sharing 
knowledge and technology between partners is not immune to risk (Rosas et al. (2017)), to 
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a great extent poor performance of an alliance can be ascribed to a lack of ‘fit’ between or 
among partners. In particular, a lack of trust, but also miscommunication, cultural dis-
crepancies, or hidden objectives all arise to inhibit cooperation (Wong, Shek-, and Cheung 
(2004), Kramer and Tyler (1995)). Thus, while technological complementarity is a necessary 
condition for a successful alliance, another important factor in the search for a good 
partner, in particular when thinking about the risks inherent in any cooperation is whether 
the partners can work together.

Given that entering an alliance implies giving up a certain amount of control, it seems 
clear that trust would be a dominant factor in alliance success. Working in an alliance 
creates dependency among the partners: each has invested in the partnership, but by the 
very nature (and raison d’etre) of an alliance, the success of any partner depends on the 
actions of the others. Consequently, the initial and ongoing investments (financial, 
technological, knowledge . . .) are predicated on the assumption that other partners will 
not cheat. Partnership relationships then tend to be deeper than pure market-based 
relationships and this is necessary to induce effective knowledge sharing (Xu and 
Qingguo (2008)), and when trust is evident, the quality of communication and dialogue 
are greatly improved (Sarker et al. (2005). Creation and maintenance of trust are facilitated 
by common mutual expectations with regard to the content of the project, but Park and 
Lee (2014) also observe that the creation of trust is easier when partners have a similar 
view on the value of the partnership and how knowledge should be shared.

The latter issue is now widely discussed in the literature; Lai and Reiter (2000), for 
example, argue that collaborators with more similarity along different dimensions – 
culture, learning ability, geographic distance and threat – are more likely to cooperate 
with each other. But, recalling that firms engage in alliances to access resources (broadly 
defined) that they do not have in-house, partnerships are more likely to exist between 
firms that have complementary resources, skills or technologies (Chung, Singh, and Lee 
(2000); Ahuja and Katila (2001); Mowery, Oxley, and Silverman (1996, 1998); Stuart (1998)). 
But other dimensions also matter: Rosenkopf and Almeida (2003) explored the relation-
ship between partner similarity (in terms both of geography and technology) and alliance 
success or firms’ willingness to participate. Both axes are critical in understanding partner 
selection and alliance formation. The complementarity and similarity of these character-
istics should be considered when trying to understand partner selection and alliance 
success (Capaldo and Petruzzelli (2014)). Success also depends on the partnership being 
structured such that there is a fit among tasks, actors and resources. A better match 
between task assignment and actors’ resources increases the probability of allying 
(Furlotti and Soda (2018)).

Several papers have looked at various aspects of alliance formation. For example, 
Gulati, Wohlgezogen, and Zhelyazkov (2012) observe the importance of past collabora-
tion experiences, resource compatibility, and partners’ status. Kim and Parkhe (2009) 
model alliance formation based on cooperating and competing similarities (which also 
appear in (Gulati, Wohlgezogen, and Zhelyazkov (2012)) finding empirically that the 
former has a positive, and the latter a negative impact on alliance outcomes. Mudambi 
and Tallman (2010) argue that basing alliance partner selection on knowledge similarity 
and close geographic distance has positive effects on innovation performance. Deniaud 
et al. (2017) argue that evaluating projects to rank them as technologically simple or 
challenging plays an effective role in the partner selection phase.
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The literature identifies several different axes which are relevant for alliance success 
and thus (implicitly or explicitly) finding and selecting partners. The two broad axes are 
knowledge and trust but within each of these, there are a variety of more fine-grained 
considerations. That said, an over-arching framework that covers these considerations in 
partner selection is missing from the general literature. Given the continued increase in 
alliances as part of the strategy space of many firms, such a framework could serve as the 
basis for a decision-making tool that would assist firms in finding partners that fit best 
with themselves and with the project they want to undertake.

In this paper, which is an extended version of an IESM 2019 conference paper (Vaez- 
Alaei et al. (2019)), the contribution is to propose a partner selection framework, based on 
a new typology, that aims to maximise the success probability of an alliance. The first 
novelty of the proposed framework is to consider both partner’s history and project 
technological complexity to find a basis to evaluate the set of partnerships based on 
their knowledge and competencies. The second novelty is to introduce a new aspect of 
knowledge classification named coverage, in addition to similarity and complementarity. 
We also define different levels of trust in the proposed framework as a variable to consider 
in choosing the best set of partners. The remaining sections of this paper are organised as 
follows: Section 2 presents a comprehensive literature review of previous research on 
partner selection; in Section 3, proposed theory and hypotheses regarding partner selec-
tion in alliances are provided; the proposed framework approach is explained in Section 4; 
the paper ends with conclusion and discussions in Section 5.

2. Literature review

Partnership and collaboration between independent organisations are fundamental 
issues in many fields, including social sciences, communications, computer science, 
physics, and even biology and ecosystem (Dorogovtsev and Mendes (2013)). A large 
variety of partnership’s form has emerged depending on the nature of the relationship 
between partners as well as their collaboration strategy, for instance, Collaborative 
Network (CN), Virtual Organisation (VO), Virtual Breeding Environment (VBE), Supply 
Chain Network (SCN), strategic alliance, partnership, collaborative project, and so on.

It is no surprise then that research on collaborations has been very broad-based in 
different scientific disciplines. The web of science counts around 9000 papers that contain 
the expression ‘Strategic Alliances’, ‘Collaborative Networks’ and ‘Virtual Organisations’ in 
the title, abstract or keywords provided by authors over the period 1995 to 2019 (www. 
webofknowledge.com). Figure 1 shows the publication trend for each keyword per year 
and also the increasing trend in the total number of papers which were published 
each year.

A state-of-the-art analysis of collaborative networks for service-based innovation 
ecosystems has been developed by WP2.5 of the MSEE project (Manufacturing 
SErvices Ecosystem) (Loichate (2012)). More than producing a synthetic definition of 
collaborative network, this study focuses on the collection, comparison and evaluation 
of all types of collaborative networks and their applicability in manufacturing 
ecosystems.

Salah et al. (2018) presented a synthetic description collaboration forms following 
several other works especially those of (Ferrada and Camarinha-Matos (2019); Camarinha- 
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Matos et al. (2009b); Camarinha-Matos and Afsarmanesh (2005); Camarinha-Matos et al. 
(2009a)) who have largely studied the concept of virtual enterprise and collaborative 
networks since 1998. Based on these works, most researchers have studied the need for 
developing collaborative networks according to IT perspectives and the effects on the 
performance of firms in various industry sectors, such as the chemical industry and 
manufacturing industry.

Other researchers have conducted works on the same field but from different aspects 
and perspectives such as alliance or network in construction companies (Haghbin and 
Davoudi (2014)), collaborative project management (Shevtshenko et al. (2015)), sustain-
able collaborative networks (Camarinha-Matos and Boucher (2012); Camarinha-Matos, 
Afsarmanesh, and Boucher (2010)), green virtual breeding environment (Romero and 
Molina (2011)), product-service system engineering (Elhabib, Boucher, and Peillon 
(2010)), and manufacturing industries (Kohl et al. (2015)).

For example, the expression ‘strategic alliance’ refers to a variety of (usually formalised) 
inter-firm partnerships (Osborn and Hagedoorn (1997)) in which partner firms share 
resources to achieve predetermined objectives, while maintaining independence. 
Compared to integration through acquisitions and mergers, firms engaged in strategic 
alliances receive several advantages: expanding customer base; networking opportu-
nities; higher levels of innovation; increasing the chance of survival, learning and training, 
higher returns on equity/investment among others (Todeva, Knoke (2005); Haghbin and 
Davoudi (2014)). It is confirmed that owing to the cross-disciplinary essence of collabora-
tion, there is no consensus on the use of terms such as ‘partnership’, ‘alliance’ and 
‘network’ (Durugbo (2016)).

A partnership has a life cycle which is divided into major phases. Camarinha-Matos and 
Afsarmanesh et al. (2012) indicate that the evolution of a CN may be divided into three 
major phases: creation phase, phase of daily business and a phase of changing nature 
(Camarinha-Matos et al. (2019); Camarinha-Matos and Afsarmanesh (2018)).

The creation phase also named formation phase is divided into four steps according to 
(Harbison and Pekar (1997)) and each of these steps or a combination of some of them has 
been studied in numerous research in the literature. The first step is the identification of 
the potential partners based on the objective of the collaboration (Wong, Leung-, and Ellis 
(2002). The second step is evaluation of potential partners to select the best fit based on 
different criteria (Polyantchikov et al. (2017); Furlotti and Soda (2018)); negotiation with 
the selected partners to determine terms of collaboration and to finalise the partner 
selection (Oliveiral, Camarinha-Matos, and Michel (2008); Camarinha-Matos et al. (2009b); 
Afsarmanesh, Camarinha-Matos, and Simon Samwel (2010); and implementing the stra-
tegic alliance (Osório et al. (2019); Gou et al. (2019)). In this study, we focus on the 
evaluation step and partner selection based on some of the influential criteria. In the 
following subsections, first partner selection problem is discussed and then we focus on 
its influential criteria.

2.1. Partner selection problem and most commonly used criteria

Partner Selection (PS) is a crucial step of the strategic alliance formation Crispim, Rego, 
and de Sousa (2015); Durugbo (2016)). It consists of evaluating and selecting the partners, 
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who have the required skills to maximise the success rate of the collaboration or the 
project.

Salah et al. (2018) divided the PS process into four activities: criteria formulation, 
partners qualification, final selection of qualified partners and application feedback in 
which the decision-makers (DMs) evaluate the members to improve the effectiveness of 
the network by ensuring that the most suitable partners are selected at all times.

Several papers addressing this problem are proposed in the literature. They are based 
on mathematical models and methodologies with qualitative or quantitative factors, such 
as ‘Analytic Hierarchy Process (AHP), Analytic Network Process (ANP), Case-Based 
Reasoning (CBR), Data Envelopment Analysis (DEA), fuzzy set theory, Genetic Algorithm 
(GA), mathematical programming, Simple Multi-Attribute Rating Technique (SMART), 
Lagrangian relaxation and their hybrids’ Ho, Xiaowei, and Dey (2010); Maleki, 
Shevtshenko, and Cruz-Machado. (2013)), etc.

Determining the right set of criteria for partner selection is not an easy task. The 
authors propose a list of most used partner-related criteria according to their studies 
(Mat et al. (2009)). Polyantchikov et al. (2017) focused on sustainable partner networks in 
which based on the interviews of managers of companies ranked the partner selection 
criteria. Their result showed that it is critical to consider quality, delivery and cost in 
partner selection. Based on an online survey that targeted organisations from Malaysia, 
Australia and other countries (such as India, Singapore and the Philippines), the authors 
propose a ranked list of criteria for selecting partners. Some of the most used PS criteria 
are similarity in objectives, project management experience, ability to negotiate, previous 
successful collaboration and cultural similarity. According to Mat et al. (2009), in strategic 
alliances, for example, intangible factors of potential partners have a significant impact on 
the long-term viability of the alliance”. Examples of such factors are culture, trust, 
managerial know-how, reputation or other soft aspects that could aid in partner selection.

Current globalisation and competitive pressures are pushing firms to bring forward 
innovation in products, processes and services. It is becoming more and more critical to 
innovate due to the evolution of customer demand towards more and more sophisticated 
products and services. The whole idea behind the strategic alliance is that sharing knowl-
edge among firms during collaboration facilitates innovation. Nevertheless, firms’ colla-
borations are often very complex, and it is well known that many alliances do not achieve 
their predefined objectives (Bruner and Spekman (1998); Gulati, Wohlgezogen, and 
Zhelyazkov (2012)).

Interactions and exchanges between partners is a key factor in sharing knowledge and 
driving innovation, especially in complex projects with various partners involved. Sharing 
knowledge can be increased through incentives and IT support, but possibly more 
importantly, through organisational culture and trust (Lyu and Zhang (2017); Moorman, 
Deshpande, and Zaltman (1993)). It is also the case that there is a potential virtuous cycle: 
authors point out the positive effect of information sharing on trust between partners 
(Aulakh, Kotabe, and Sahay (1996)), which illustrates a two-way (causal) relationship 
between mutual trust between partners and their willingness to share information.

According to the literature, trust is a psychological condition of individual partners in 
the project partnership (Kadefors (2004)). To trust someone (or something) is often 
characterised as a willingness to take certain types of risks, thereby making oneself 
vulnerable (Becker (1996)). In principle, trust is a way of mitigating the risks involved in 
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any investment or any joint venture. An increase in trust increases the willingness to make 
investments where part of the risk lies in the partner’s future behaviour. One can expect 
then that the more trust involved, the more enthusiasm in participating in the project, and 
so the more likely is project success (Cook, Hardin, and Levi (2005)).

Several authors have drawn attention to the role of the level of trust on the commit-
ment to collaborate. Kamel et al. (2007) presented the need to build a group of agents 
who trust each other which allows them to open their information systems while main-
taining control of their critical resources. Belkadi et al. (2017) proposed a framework to 
define a trust level to choose collaboration strategy in alliances, and described different 
collaboration modes based on different levels of trust. Similarly, Ferrada and Camarinha- 
Matos (2019) studied different collaborative networks and proposed a novel approach 
based on players’ emotional criteria closely related to trust. They argued that this 
approach could help in establishing mutual trust between partners.

2.2. Influential factors in strategic alliances

Based on the importance of partner selection and the gap we have observed in the 
literature, the paper focuses on alliance formation and investigates the central role played 
by trust in partner selection. The literature on partner selection has identified a large 
variety of critical criteria and frameworks. In the following subsections we present 
a review of different factors affecting trust, knowledge sharing between partners and 
project success in alliance formation.

2.2.1. Partners’ past experiences
‘The more alliances you do, The better you get at them’ (Harbison (1998)). This sentence 
encapsulates the results of many studies in this field.

Partnership leads to learning and learning leads to growing knowledge, and increasing 
knowledge is a way to decrease the chance of failure in alliances (Braunerhjelm (2010)). 
But it is important to note that increasing knowledge is not enough to be successful, the 
important point is to be motivated to convert existing or new knowledge into something 
that can be communicated or can be used for managerial or technological aspects of 
a partnership. This conversion is non-trivial and is typically an activity that involves both 
partners, which implies, again, that past experience working in alliances can be beneficial, 
provided current partners are motivated to work together. Sampson (2002) used a sample 
data of R&D alliances of organisations in the telecom equipment industry to discuss the 
ability of firms to learn to collaborate, and its effect on future partnerships. The results 
showed that although all organisations learn from cooperation and increase their knowl-
edge, not all the knowledge gained is productive for future alliances. Acquired knowledge 
mostly has a positive effect on future allies, but only for a short time after the alliance at 
issue, due to knowledge obsolescence.

Guardo and Harrigan asked whether a firm’s past alliance experiences have a positive 
influence on the degree of innovativeness in future alliances (Di Guardo and Harrigan 
(2016)). They found that past learning is more effective when a firm displays a wide 
diversity of R&D alliances. Emden, Yaprak, and Tamer Cavusgil (2005) concluded that 
learning orientation and organisational commitment to the partnership are two criteria 
that affect firms’ abilities to learn during an alliance. Thus, these factors can be considered 
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central in determining the success of an alliance, and shape the way learning from past 
alliances feeds into future success.

The important role of trust and its relation to the past and present has been studied. 
A history of collaboration represents a sort of knowledge to each partner representing the 
history of performance and cooperation in a collaborative network which also shows the 
trust level (Afsarmanesh, Camarinha-Matos, and Msanjila (2009); Msanjila and 
Afsarmanesh (2011)). Tenera and Rosas (2019) presented a novel perspective of con-
straints in the management of collaborative networks in which partners have been 
evaluated in terms of, past collaboration, trustworthiness and reliability. Typically, any 
collaboration starts with a low level of trust and integration between partners. If all goes 
well, as the result of successful interaction trust levels increase. As a consequence of the 
growth in trust, the partnership can move to a more complex project and coordination 
(Belkadi et al. (2017)). This will carry over from one project to the next, so that partners 
that have already successfully collaborated with each other have more willingness to trust 
each other. Meier et al. (2016) proposed a hypothesis about the positive effect of 
cooperative history on mutual trust in strategic alliances. Using a database of social 
science research network, they showed that a cooperative history has a significant posi-
tive effect on mutual trust in alliances.

There is a consensus in the literature that there is a significant relationship between 
firms’ past experiences and their future performance in collaborations. It is clear that this 
relationship is not direct, and it can be affected by many different factors. Some of these 
factors, such as complexity and knowledge, are considered in this paper and discussed in 
the following subsection.

2.3. Project complexity

The nature and degree of its complexity are central to determining the appropriate style 
for managing a project, and this has been widely discussed in the literature. Project 
complexity has effects on the selection due to the effect of organisational complexity in 
project management, since managing projects goals (such as time and cost) with higher 
organisational complexity is more complicated (Baccarini (1996)). Every project is complex 
to a greater or lesser extent, and the inability to deal with it is often cited as a reason for 
project failure (Bakhshi, Ireland, and Gorod (2016)). One element that makes a project 
complex is unexpected events that arise either due to the actor’s behaviour or to project 
characteristics, and the potential for these surprises creates difficulties in estimating 
completion time, cost and quality (Vidal and Marle (2008)), and consequently contributes 
to a project failing to achieve its expected objectives. Relich and Pawlewski (2018) studied 
the relationships between past New Project Development (NPD) time and cost estimation, 
and developing new products. Previous data in organisational databases were considered 
as potential sources of information, and a neural network model was used to estimate the 
cost of a new product based on the past data Nguyen et al. (2019). Bernus et al. (2016) 
identified four different challenges in information systems: scope, scale and complexity, 
sustainability and viability, and finding survival modes. In terms of resource allocation and 
project scheduling, they concluded that project complexity has a direct relation with risks 
of failure.
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The most commonly observed forms of complexity in the project management litera-
ture are organisational complexity and technological complexity (Baccarini (1996); 
Mintzberg (1989)). The former includes relationships with respect to reporting, commu-
nication between partners, task allocation, etc. The latter can be defined as the degree of 
challenge in processing inputs to outputs as this process can include complicated 
combinations of skills, material, knowledge and techniques.

Project complexity has been seen as a moderator in models of alliance governance, 
and theoretically has been implemented in different ways. Benítez- Ávila et al. (2018) 
include in their model that relational norms, partners’ trust and partners’ contribution are 
affected by this complexity. Causality, complexity, transparency, and fairness have been 
identified as the main challenges of trust in virtual organisation breeding environments 
(Msanjila and Afsarmanesh (2008); Msanjila and Afsarrnanesh (2006)). Alsaad, Mohamad, 
and Ismail (2017) used complexity as an independent variable affecting perceived desir-
ability. For Sunardi, Tjakraatmadja, and Bangun (2015), cultural discrepancies increase 
a project’s organisational complexity, which negatively affects knowledge sharing 
between partners. Finally, complexity creates a space in which innovation is compara-
tively hard to understand, achieve and use. It is related to the idea that complexity is 
a deterrent to innovation adoption because it raises uncertainly and the risk of failure 
(Hameed and Counsell (2014)). The less complex is a project, the easier it is to evaluate, 
and so the faster the growth in trust which facilitates innovation (Robson, Katsikeas, and 
Bello (2008)).

2.4. Knowledge criteria

Creating new knowledge is an important activity for all firms, especially those in industries 
in which technologies are changing. But even in old and technologically stable industries, 
new knowledge can still be a source of competitive advantage (Inkpen (1998)). Naturally, 
as innovation is nothing more than the creation of new knowledge, typically out of 
existing knowledge, appropriate knowledge management has a great positive effect on 
innovative activities (Li, Zhang, and Zheng (2019)). Any competence of a firm can be 
characterised as some kind of knowledge, and one of the important goals of an alliance is 
to share knowledge among partners. Accordingly, when partners are being selected, it is 
necessary to evaluate their knowledge (broadly defined) to look for cases of good knowl-
edge fit and complementarity. In the current study, firms’ knowledge positions can be 
characterised along three dimensions: similarity, complementarity and coverage (Vaez- 
Alaei et al. (2019)), which are explained below and shown in Figure 2.

2.4.1. Similarity and complementarity
The need for similarity and complementarity in knowledge, and their role in partnerships 
are not new subjects, and both have been broadly discussed in recent years. In this 
section, we recall some of this discussion to lay the groundwork for our development of 
the general framework, and the introduction of a third knowledge concern appropriate to 
partner selection.

Effective communication is a basic foundation for successful cooperation between 
partners. This is particularly the case as projects become more complex. When firms hold 
similar knowledge stocks (in terms of the type of knowledge) communication is simplified 
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as each can easily understand the other; miscommunication is minimised and the risk of 
failure for that reason is reduced.

Rosenkopf and Almeida (2003) discussed knowledge localisation in both geogra-
phical and technological aspects. They suggested that similarity in knowledge can 
defeat the communication constraint in alliances. Further, though, cognitive similarity 
facilitates interaction, and thereby helps to build trust between partners (Capaldo and 
Petruzzelli (2014)). Kim and Parkhe (2009) differentiate between competing similarity 
and cooperating similarity. By using data from US firms’ cross-border alliances, they 
found negative effects of competing similarity and positive effects of cooperating 
similarity on alliance success. Similarity in foreign policies of firms and geographic 
configuration localisation can also be a motivation for partners to form alliances 
(Fordham and Poast (2016)). Camarinha-Matos et al. (2009b) studied the partner 
selection and negotiation in VBE considering identification of weakness in collabora-
tions, such as lack of reliable information of potential partners and maladjustment due 
to the different infrastructure. So they considered collaboration history, trust and 
similarity of infrastructures in partner selection phase. In addition to cognitive similar-
ity, many scholars have observed that similarity along other dimensions can be valu-
able: as variables that affect trust between partners, or that ease interpersonal 
communications (Ahlf et al. (2019); Doloi (2009)), similarity in shared values Wu, Ying- 
Hueih, and Yu-Shuo (2010) and similarity in shared goals (Chen, Lin, and Yen (2014)) 
have been noted.

Alliances will be created when there is an idea that firms in combination will have 
a greater effect than they will separate. Knowledge complementarity exists when the 
knowledge stocks of the partners are different from each other, but in addition, the stocks 
are different in ways that mean that when they combine, they are greater than the sum of 
the parts. There are several papers that have identified the important role of comple-
mentarity in partnerships.

Cobeña, Gallego, and Casanueva (2017), for example, analysed the role of diversity in 
resources by considering data on airline alliances: Computational results showed that 
having recourse to complementarity causes a better operational level performance. 
Furlotti and Soda (2018) studied complementarity and similarity in alliance formation 
generally. Their results showed that there is a direct relation between the probability of 
firms allying, and adjustment among tasks and resources. They also noted that not just 
knowledge stocks but also tasks should be considered in evaluating resource comple-
mentarity. Mostly it is indicated in the literature that sharing knowledge and learning 
between partners has a direct influence on enhancing new product performance 
(Deniaud et al. (2017); Relich and Pawlewski (2018)). Uwizeyemungu et al. (2018) studied 
the importance of complementarities between information technology and non- 
information technology capabilities. They checked the effect of different combinations 
of these resources on competitive performance in small and medium-sized enterprises. 
A previous study, which used data from international mutual investment in China, 
suggested that knowledge absorption of partners plays a critical role in learning and 
innovation (Yao et al. (2013)).

It can be concluded from previous research that cooperating similarity between 
partners causes a higher level of alliance capability and more effective relationships 
(Bruner and Spekman (1998); Kim and Parkhe (2009)). Also resource complementarity 
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was identified as a very influential factor in enhancing stability and trust in ongoing 
collaboration (Deitz et al. (2010)). Huang, Hsiung, and Ting-Chun (2015) studied joint 
venture performance. Value gap and information asymmetry mediate the relationship 
between control variables and performance. So the importance of knowledge comple-
mentarity is related to both project and partner characteristics.

The discussion of similarity and complementarity in knowledge stocks suggests that 
there would be an inverted-U relationship between distance and knowledge space, and 
either the success of an alliance or the likelihood that two firms would ally. Indeed, this 
has been observed empirically (Mowery, Oxley, and Silverman (1996, 1998)). But is this 
enough? We propose below that there is a third aspect of knowledge stocks relevant to 
alliance formation and success, namely coverage. Further, though, where the peak of the 
inverted-U is located may be dependent on other characteristics of the firms, the partner-
ship and the project. These are the issues we take up in the following sections.

2.4.2. Coverage
The needs of the project are a reason for different partners to ally – to use others’ 
knowledge, or to learn from knowledge sharing. So, learning is assumed as one of the 
most important reasons for allying (Muthusamy and White (2005)). There are two factors 
which are important in selecting partners, first the desire of partners to work with each 
other, and second is the availability of the resources relevant to the project, which we 
refer to as ‘coverage’. The latter idea is not much discussed in the literature, but does seem 
central to the entire operation of an alliance. One way to operationalise coverage is as the 
ratio of total knowledge available in the partnership to the knowledge required to per-
form the project successfully. Coverage contains both similarity and complementarity in 
knowledge and is defined by Equation 1. 

Coverage ¼
Similarity þ complementarity

Similarity þ complementarity þ Non covered knowledge
(1) 

The difference between similarity, complementarity and coverage is shown in Figure 2, 
which serves as a schema for understanding how potential partners can position each 
other and the project’s needs using these criteria, at the beginning of the project.

In Figure 2, as an example, there are two firms with their own knowledge stocks, 
which are collaborating on a project. The two grey ellipses represent the knowledge 
stocks of the two firms; the transparent ellipse represents the knowledge needed to 
complete the project. These knowledge stocks can be any competencies, expertise, 
technology or resources in a firm. Not all the knowledge in a firm is related to 
collaboration. Among related knowledge, there is some which are known by both 
firms, generating similarity; there is some knowledge related to the project that is 
known by only one or other of the firms, and this creates complementarity; the 
proportion of all the knowledge, similar or complementary to the knowledge that 
these firms need to finish the project, generates coverage. The two firms may jointly 
cover all the knowledge needed for the project, or they may not, in which case they will 
either have to generate it, or find it elsewhere.

As a conclusion to the literature review, although the research in this field is so rich, 
a partner selection framework which has a closer look at the link between partner’s history 
of collaboration and projects degree of complexity is missing. Considering all the 
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mentioned scholars, two gaps in the existing literature can be identified on alliance 
partner selection. The first gap concerns different knowledge criteria (similarity, comple-
mentarity and coverage) and their relationships with partners and project characteristics. 
Second, differences in trust level considering the degree of project complexity and history 
of collaboration have not yet received much attention. Table 1 shows the criteria con-
sidered in some of the reviewed research and current paper.

3. Proposed hypotheses

This research is conducted based on previous studies to establish a framework for a better 
understanding of the collaboration aspects in alliances. In this paper, considering the 
classification in the literature review section, two important factors are used to define 
a framework for partner selection. First is whether the project is technologically simple or 
challenging (complex). The knowledge complexity of a project arises not only in the 
technology itself but also in how the technology fits into the knowledge competence of 
each other the partners and how those competences interact. Second, is whether partners 
know each other or if it is their first collaboration, which leads directly to the issue of trust. 
Besides partner selection, this evaluation would help participants to estimate project 
objectives like time and cost. Figure 3 shows the schematic view of alliance formation 
steps by (Harbison and Pekar (1997)) and our proposed framework which is the develop-
ment of its second step.

Based on the literature review indicated in Section 2, summarised in Table 1, and our 
contributions about selecting partners in network of alliances, four hypotheses are 
proposed to design a framework in this paper. 

Hypothesis 1: If the project is technologically simple and partners knew each other (or 
their past projects were successful), then the mutual trust level is high; budget and time 
can be estimated with confidence and complementarity is more important.

Hypothesis 2: If the project is technologically simple but it is the first collaboration of 
partners (or past projects had difficulties), then the mutual trust would have an inter-
mediate level (since technological simplicity would argue for high trust but partner non- 
familiarity would argue for low trust); budget and time can be estimated with confidence, 
and relative to coverage, similarity and complementarity have more weight in partner 
selection.

Hypothesis 3: If the project is technologically challenging and partners knew each other 
(or their past projects were successful), then we expect intermediate levels of mutual trust; 
budget and time cannot be estimated with confidence, and complementarity and cover-
age are more important.

Hypothesis 4: If the project is technologically challenging and it is the first collaboration 
between partners (or past projects had difficulties), then the mutual trust level is low; 
budget and time cannot be estimated with confidence, and similarity, complementarity 
and coverage are all important in partner selection.
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The above hypotheses (summarised in Table 2) provide a starting point to design 
a partner selection decision-making tool to maximise the chance of success in a complex 
project.

Figure 3. A schematic overview of the proposed framework.

Table 2. Summary of hypotheses.
Alliance

Partner has known each 
other or past project 

succeeded
First collaboration or past 

project with difficulties

Technological complexity of 
the project

Project technologically 
simple

Confident with the 
optimist estimation for 
the project

Confident with the optimist 
estimation for the project

Select partners knowing 
that complementarity is 
more important

Select partners knowing 
that similarity and 
complementarity are 
more important

High technological 
challenges

Considering the 
pessimistically 
estimation for the 
project

Considering the 
pessimistically estimation 
for the project

Select partners knowing 
that complementarity 
and coverage are more 
important

Select partners knowing 
that similarity, 
complementarity and 
coverage are important
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4. Proposed framework

Each project is a context presenting specificities. A new project can be evaluated from the 
technological point of view to see whether it is simple or difficult. Moreover, a project can 
be done by partners having had (successful or unsuccessful) collaboration in the past, or it 
could be their first collaboration. These factors can influence the level of trust between 
partners. Given a project context, similarity, complementarity and coverage are used as 
criteria to choose partners (Figure 3). This suggested framework is presented in Table 2. 
This framework is constructed based on the literature review and proposed hypotheses in 
(Section 2 and Section 3).

The idea is to consider similarity, complementarity and coverage simultaneously but 
weighting them based on partners’ characteristics. This criteria weighting based on 
knowledge is depicted in Figure 4. As an example, similarity and coverage are more 
important than complementarity when we are describing a challenging project with new 
partners, whereas similarity is a critical criterion for communication between partners 
without past experiences. In addition, broad ‘coverage’ creates more flexibility in manage-
ment when the project is technologically complex because with broader coverage, firms 
will have a wider spectrum of knowledge (and possibly also a larger quantity) with which 
to address the problems (and surprises) that arise during the project (Duncan (1995)).

An interpretation for Figure 4 is that if partners are familiar with each other, they can 
avoid the need for similarity and can work well with more complementary knowledge 
bases. By contrast, if they are relative strangers, to create the trust they need, more similar 

Figure 4. An overview of criteria weighting based on knowledge.
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knowledge bases facilitate easier collaboration which will help build trust. In addition, we 
should look to the complexity level of the project, since for a simple project the need for 
complementarity and coverage is reduced. Even if knowledge coverage of the partnership 
is not complete vis-a-vis the project, if the project is simple, it is likely that the partners can 
either create the new knowledge they need or find it outside the partnership. Incomplete 
coverage does not necessarily erode trust. By contrast, if the project is complex, com-
plementarity and coverage play more critical roles in establishing trust and finishing the 
project.

A mathematical model to calculate partnership score for each set of partners is 
proposed based on their knowledge criteria, and shown in Equation (2) (Deniaud et al. 
(2017)). Where α, β and γ are three coefficients that weight knowledge criteria (3). 

Partnership score ¼ α� Similarity þ β� Complementarity þ γ� Coverage (2) 

αþ βþ γ ¼ 1 (3) 

In the partner selection phase of alliance formation, there will be in principle many 
potential partners, and for each set of partners similarity, complementarity and coverage 
of knowledge can be assessed. We have argued that in different circumstances the three 
components should be weighted differently, and this is where the experience of the 
manager is important. The presented framework can be used by an experienced manager 
to determine suitable weights (α, β, γ) for knowledge similarity, complementarity and 
coverage. Equation 2 provides the abstract structure for generating a partnership score 
for each of the possible set of partners, and that score should indicate the quality of fit for 
each potential partnership. Looking for partnerships with high scores is likely to increase 
mutual trust and also the chance of success in alliances. We have argued that it is 
important to treat these two axes of evaluation simultaneously, as they cannot be 
disentangled.

Figure 5 shows an example of using the proposed framework. At the starting point 
of the framework, we have a panel of potential partners. These potential partners can 
be selected among many organisations. This selection can be made by a qualitative 
judgement based on technological competences, social competencies, and prestige 
evaluation as explained in (Camarinha-Matos and Macedo (2010)). Also, due to the 
importance of project objectives, it can be considered as an input of the framework. 
Then, different possible combinations of partnerships can be made to be evaluated. 
There are two situations to make different combinations, situation 1 is when there is 
no preference in having a special partner in alliance and all the possible combinations 
are taken to account, and situation 2 is related to making different combinations 
when some of the partners are already chosen based on previous contracts or 
policies. The next step is to evaluate the partner’s past experiences and the degree 
of complexity of the project. Then, all the knowledge criteria for each set of partner-
ships need to be calculated using Figure 2 and Equation 1. In the next step, the 
decision-maker can use Table 2 to estimate proper knowledge weight (α,β and γ). 
Afterwards, the partnership score using Equation 2 should be calculated for all the 
possible combinations of partners. The last step is to check other information and 
limitation like the cost and time of the partnership with the highest score. Finally, the 
partnership with the highest partnership score can be selected as the best fit.
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5. Conclusion and discussion

In this paper, we have proposed a novel framework for strategic alliance partner 
selection based on the joint characteristics of projects and partners. This research is 
relying on a systematic review of previous studies in partner selection of different 
collaboration communities such as collaborative network, virtual breeding environment 
and strategic alliance. A lack of trust is the source of many alliance failures, and having 
reasonable expectations based on an accurate reflection of partners’ resources and 
abilities as they relate to this particular project goes a long way to creating maintainable 
trust.

5.1. Conclusion

Based on generalisations from the literature, this paper has developed a novel frame-
work that permits decision-making to adapt to the needs of the project in order to 
help decision-makers maximise the chances of project’s success. The contribution of 
this paper is that in this framework two aspects of the project and partnership are 
considered before selecting partners for alliances. First, it is important to examine past 
experiences of potential partners to know whether they have (successfully) collabo-
rated in the past. This part of the evaluation helps to determine which criteria will 
drive the next part of the process of partner selection, which looks at knowledge fit – 
complementarity, similarity or coverage. Second, it is also critical to evaluate the 
complexity of the project. Project complexity interacts with partners’ knowledge 
stocks and with the partnership’s knowledge fit. A successful use of this framework 
is likely to invest the project with a fundamental necessity, namely trust among the 
partners.

5.2. Managerial insight

The presented framework can be a useful tool for decision-makers in real-world projects, 
since it provides managers a concrete, evidence-based path with which to evaluate 
candidate alliance partners, to calculate a partnership score based on defined criteria, 
to choose the best combination of partners for alliance formation, and to estimate the 
time and budget of a project more realistically.

Our purpose is that the proposed integrated framework can help in better under-
standing the relationship between project complexity, past experience of partners and 
their knowledge, the innovation potential of alliances and their chances of success. This 
should permit a stronger ability to form pertinent goals and also to decrease the risk of 
failure in strategic alliances.

5.3. Limitations and future research

There are some limitations in this study that need to be considered. Therefore, this 
research can be seen as a starting point for future studies on the relationships between 
trust, knowledge criteria, project complexity and partner familiarity, when considering 
selection of partners in strategic alliances. We have proposed four hypotheses based on 
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a close reading of the literature, and they could each be studied empirically to examine 
their veracity. Equally, they could be implemented through a simulation model to 
examine their effects on alliance formation and innovation success. The current version 
of the framework can of course be further elaborated and customised to fit particular 
circumstances, adding further criteria that may be relevant for alliance partner 
selection.
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