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Abstract:  Project teams today often work in complex collaborative and extended 
settings, especially when multinational firms or international projects are involved. 
Studies on projects have attempted to identify and measure the factors that influence 
collaboration. Many models have been proposed, reflecting the rising importance of 
this research area. However, few authors have explored the contribution of 
discontinuity to effective collaboration. This article presents a theoretical overview 
of discontinuity and collaboration practices in technology industries. The empirical 
results of a study of technological projects are then presented. The results support 
the contribution of discontinuity to effective collaboration. A more surprising result 
suggests that different forms of discontinuity contribute differently to collaboration 
and that cultural discontinuity has a negligible impact on collaboration. 
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Introduction 

Market globalization, changes in international affairs, and the unprecedented development of 
information and communication technologies (ICT) have intensified competitiveness, 
prompting companies to review their management practices (Lipnack and Stamps, 1997; 
Hays and Plagens, 2002; Pettinger, 2002; Parker, 2005). Indeed, specialization and the high 
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cost of resources have encouraged companies to work across organizational, institutional, 
national, and even continental boundaries (Dunning and Lundan, 2008). In this singular 
economic and organizational situation, collaboration among all components (e.g., 
subsidiaries, subcontractors, representative sub-office) of an extended organization represents 
a promising solution for industrialists (Kokko et al., 2007). Collaboration is thought to ensure 
synergy and complementarities, two important ingredients for sustained competitiveness. 

Nevertheless, there are challenges to ensuring effective collaboration between groups of 
people with different forms of diversity, increasingly referred to as “discontinuity”: different 
work practices, technologies, cultural backgrounds, etc. (Wehmeyer and Riemer, 2007; Pinto, 
2002; Cleland and Ireland, 2002). Practitioners and academicians agree that collaboration 
between a firm and its partners operating beyond its physical boundaries has a profound 
impact on that firm’s projects (Daoudi and Bourgault, 2011; Huxham and Vangen, 2005).  

The impact of this discontinuity on collaboration and thus on the execution of projects merits 
exploration. This paper presents a theoretical and empirical exploration of this issue. A 
review of the literature on collaboration and discontinuity among groups and individuals in 
extended project teams serves as background. A statistical study is conducted to verify 
hypotheses regarding the impact of discontinuity on collaboration.  

1 Theoretical background  

Two concurrent literature streams have emerged on the topic of the impact of discontinuity on 
collaboration in extended project teams. This section reviews some relevant studies from 
these two streams. 

1.1 Collaboration 

Collaboration has been, and still is, widely and thoroughly investigated in many areas of 
management and organizational research: corporate strategy (e.g., Hamel et al., 1989; Hamel, 
1991; Afuah, 2000; Dyer and Sing, 1998; Gulati et al, 2000), innovation management (e.g., 
Kogut and Zander, 1992; Anand and Khanna, 2000; Larsson et al., 1998; Kale et al., 2002; 
Buckley and Carter, 1999), and social networks (e.g., Powell, 1990; Dyer, 1996; Nohria and 
Eccles, 1992; Wasserman and Galaskiewicz, 1992; Burt, 1992; Hardy and Phillips, 1998; 
Sydow and Windeler, 2003). All these studies have proposed different views of collaboration, 
its rationale, its processes, and its contribution to teams’ performance.  

Considering collaboration as a social relationship whose form and intensity depend on the 
nature of the ties (strong or weak) between organizations, the network perspective has been 
the most explored track. It focuses on the study of key dimensions influencing collaboration: 
knowledge, culture, traditions, organizational structure, etc.  
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More recently, the literature has focused more on collaborative practices and especially on 
how to collaborate (e.g., Ireland and Bruce, 2000; Reilly, 2001; Kokko et al., 2007; Huxham 
and Vangen, 2005; Wehmeyer and Riemer, 2007).  

To adequately define collaboration, we conducted a wide-ranging literature review that was 
published in the proceedings of the International Association for Management of Technology 
(Daoudi and Bourgault, 2011). This review allowed us to (i) synthesize the different 
understandings of the concept of collaboration and (ii) form a working/operational definition 
that allows us to grasp how we can engage in collaboration. Table 1 summarizes the 
definitions of collaboration in the literature. 

 
Table 1 Definitions of collaboration (adapted from Daoudi and Bourgault, 2011) 

 

Authors Collaboration is… 

Gray (1989) a process that enables (i) participation in decision making and (ii) 
synergy. 

Schrage (1990) a process of interaction between complementary skills. 

Mattessich and Monsey (1992) a well-defined relationship established to achieve a common goal. 

Chrislip and Larson (1994) a relationship that satisfies the interests of all stakeholders. 

Marshall (1995) a principle-based process of working in concert. 

Kanter (2003) an interpersonal relationship requiring communication and trust 
between parties. 

Himmelman (1997)  an exchange of information in order to achieve a common goal. 

Keyton and Stallworth (2003) shared decision making. 

Black et al. (2003) the sum of the participants’ commitments. 

Hardy et al. (2003) an ongoing communicative process. 

Butterfield et al. (2004) an interactive process using shared rules, norms, and structures to 
act or decide. 

Kumar et al. (2004) a set of coordination mechanisms. 

Lawrence (2005) a joint, interdependent effort that provides mutually beneficial 
outcomes to stakeholders. 

Sandow and Allen (2005) a coordinated effort by stakeholders. 

Thomson and Perry (2006) an interactive process. 

Czajkowski (2006) a decision-making process. 

Tabaka (2006) a commitment to actively participate in decision making. 

Peters and Manz (2007) a process that goes beyond the communicative process and 
requires collective participation in decision making. 
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This review demonstrates that collaboration is perceived differently, but the main actions 
through which it occurs are communication, coordination and participation in decision 
making. In sum, collaboration can be considered as a joint initiative that translates into 
observable communications (or information exchanges), the coordination of different 
activities, and participation in decision making in order to achieve common goals. Table 2 
presents the definitions of the three components of collaboration.  
 

Table 2 Principal components of collaboration 

Collaboration components Definition 

Communication Communication is a process whereby information is exchanged 
between team members using a common system of symbols and 
signs.  

Coordination Coordination answers practical questions such as who should do 
what, how long it will take, who should inform whom and for 
what, what approval is required for what activity, which member 
of the team is responsible for which result, what is needed to 
support this resource, from whom and when it is required, and so 
on. 

Participation in decision making Participation in decision making is the integration of multiple 
individual understandings. In engineering projects, where 
activities have complex interdependencies, participating in 
decision making becomes more useful and even inescapable.  

1.2 Project team discontinuity  

Market globalization and the development of information and communication technologies 
have fostered competition and spurred firms to rethink project team configurations and 
project management. Multinational firms now regularly undertake projects with teams 
containing diverse groups located among a network of subsidiaries: this is a complex 
organizational reality that is spreading throughout industry (Cameron, 2007). 

Operationally, these extended teams must maintain efficient and effective processes while 
achieving comparable results to those of “normal” co-located project teams. However, 
empirical observations have revealed ambivalent results. For example, Hoegl and Proserpio 
(2004) and Hinds and Mortensen (2005), who studied software development teams and 
international R&D teams, respectively, showed that distance negatively affects teamwork. On 
the other hand, in their study of extended R&D teams, Kratzer et al. (2006) showed that the 
use of proper communication tools and coordination mechanisms can overcome the 
challenges of distance and produce more positive outcomes.  

In short, surprisingly little attention has been paid to the dynamics of these extended teams 
and the operational demonstration of discontinuity. Recent reviews of the literature on virtual 
teams provide some avenues for comprehension (e.g., Martins et al., 2004; Hertel et al., 2005; 
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Powell et al., 2004; Ortiz de Guinea et al., 2005; Pinsonneault and Caya, 2005). Few studies, 
though, demonstrate in depth the operationalization of this concept and measure its impact on 
collaboration. 

In all circumstances, it is necessary to clarify what exactly is meant by discontinuity. Table 3 
presents a review of the literature on this concept. 
 
Table 3 Review of definitions of discontinuity 

Authors Definition 

Chudoba et al. (2005) “ (Geographic discontinuity refers to) people in different geographic 
locations.” 

“ (Temporal discontinuity refers to) collaboration across time zones.” 

“ (Cultural discontinuity refers to) members who represent different 
cultures.” 

“ (Work practices discontinuity refers to) different perspectives about how 
work should be done.” 

“ (Organizational discontinuity refers to) different functional and business 
concerns, or local vs. global interests among members of a team.” 

“ (Technology discontinuity refers to) differences in access to Information 
and Communication Technology across members of a distributed team.” 

Lim and Liu (2006) “ (Cultural diversity) reflects an important aspect of the heterogeneity of 
group members’ properties. Culture here refers to national culture which is 
defined by as the collective programming of the mind that distinguishes the 
inhabitants of one country from another.” 

Akgün et al. (2008) “ (Cross-functional diversity) refers to the number of functional areas 
represented by people on the team.” 

Kreitz (2008) “The term (diversity) is both specific (focused on an individual) and 
contextual (defined through societal constructs). Many current writers define 
diversity as any significant difference that distinguishes one individual from 
another—a description that covers a broad range of obvious and hidden 
qualities.” 

Nam et al. (2008) “ (Cultural diversity refers to) members from different national backgrounds, 
who possibly speak different languages and were raised in different countries 
that may have different value systems.” 

Shachaf (2008) “ (Cultural diversity refers to) heterogeneity of national cultures of team 
members.” 

Giuri et al. (2010) “ (Skill diversity refers to) a skill heterogeneity of its (team) members.” 

 

In sum, discontinuity is defined in the literature as a difference, diversity, or heterogeneity 
that may exist between members of an extended team. Hence, discontinuity is a 
multidimensional concept that can be observed in various forms in practice: 
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1. Geographical discontinuity or the presence of team members in geographically 
distant locations.  

2. Temporal discontinuity or working in different time zones, requiring team members 
to communicate asynchronously, or to adjust their working hours. 

3. Organizational discontinuity or the affiliation of team members to different work 
groups or departments of the same company (intra-organizational), or (ii) affiliation 
to different organizations (inter-organizational).  

4. Work practices discontinuity or different perspectives on how work should be 
performed. 

5. Technological discontinuity or the incompatibility (partial or total) between the 
information and communication technologies and other systems available to the 
parties involved in the project. 

6. Cultural discontinuity or cultural differences that may be deduced from the national 
and linguistic differences between team members. 

In conclusion, the literature shows that the various forms of discontinuity in project teams 
present a major challenge for collaboration (Fruchter et al., 2010; Hoegl and Proserpio, 2004; 
Knoben and Oerlemans, 2006). The question now is how this discontinuity influences 
collaboration. This question leads us to ask two sub-questions: What is the collaboration 
component (communication, coordination, or participation in decision making) most affected 
by discontinuity? And do the different dimensions of discontinuity (geographical, temporal, 
etc.) influence this collaboration equally (or are some more critical than others)? 

2 Research method  

This section describes the method used to examine the impact of discontinuity on 
collaboration between technology project team members.  

2.1 Model and data collection 

The model is based on three hypotheses. The objective is to examine the discontinuity 
dimensions that impact the different components of effective collaboration: Does 
discontinuity in the project team (H1) have an impact on communication among team 
members? Does discontinuity in the project team (H2) have an impact on coordination of 
different project activities? And, does discontinuity in the project team (H3) have an impact 
on participation in decision making in order to achieve common goals? 
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Figure 1 Simplified conceptual model. 

The data are collected from a sample of 253 project teams1 with members located in different 
countries, including Canada, the United States, Japan, Australia, Sweden, Romania, 
Switzerland, Britain, and other European countries. This sample is composed primarily of 
teams2 involved in new product development (50%) and product or system improvement 
(24%); 19% of the sample is composed of teams involved in ICT implementation, 
engineering process improvement, and research and development. For the remaining 7%, the 
team members interviewed did not complete the questionnaire section on the characteristics 
of the project on which they worked. However, in this last case, although the character of 
project is not specified in the answers, its technological nature had been verified beforehand, 
at several levels (e.g., during a direct conversation before sending a formal invitation, at the 
time of acceptance of the electronic invitation, when approving the selection criteria3 
displayed on the questionnaire home page). Despite the large number of questions, the pre-
test questionnaire took only about 30 minutes to complete, which was deemed reasonable and 
consistent with similar surveys. Most questions could be answered on a 7-point Likert scale. 
The questionnaire also included nominal scales and descriptive questions to address issues 
such as project type and the respondent’s position in the firm.  

Moreover, to reduce the respondent bias, each respondent was asked about the dynamics of 
two recently completed projects, in which he/she had been a team member: the first 
considered as successful and the second as less successful or problematic. This approach, 

                                                 
1 The average budget of the different projects selected is $8 million. 
2 The team refers to the large group of individuals involved in the project, including people in different 
companies (subsidiaries, suppliers and subcontractors) (Vanegras, 2006, Pineda and Lerner, 2006). 
3 The respondent was required to meet three criteria: (i) he/she should be involved in the project, (ii) the 
project should be technological/industrial, and finally (iii) members of the project team should be 
geographically dispersed. 
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first, maximizes sample size, and second, encourages respondents to show a good deal of 
discernment in their answers. 

Respondents were mostly managers and professionals (99%). Indeed, 52% of the respondents 
were technical experts (e.g., engineer, computer specialist, analyst, scientist), 21% were 
middle managers (e.g., team leader, middle manager), and 4% were administrative staff (e.g., 
planner, financial analyst, accountant, contract manager). The senior managers who had full 
responsibility for managing and controlling the project amounted to 22% of the sample. In 
sum, the profile of respondents is homogeneous: technical and administrative resources 
represent 56% of all respondents; while project managers and supervisors of work packages 
constitute 43%. 

2.2 Operational measures and multidimensional data reduction 

In order to test our hypotheses, we first identified a number of factors that characterized the 
several theoretical forms of discontinuity. These were initially measured by 18 items. We 
then reduced the dimensionality using principal components analysis (PCA) with varimax 
rotation. Table 4 presents the PCA results for discontinuity.  

 
Table 4 PCA of dimensions of discontinuity 

Code Items* Geog. 
disc. 

Cult. 
disc. 

Tech. 
disc. 

Work  
pract. 
disc. 

 During the project, how often did you experience the following? 

∆G1 
Working with team members located at different sites 
or locations. 

0.742    

∆G2 
Working with members you had never met face to 
face. 

0.587    

∆G3 
Working with people from different business units of 
your firm. 

0.583    

∆G4 
Working at different sites (including clients’ 
premises). 0.648    

∆Ct1 
Working with members who had different 
nationalities.  0.877   

∆Ct2 
Working with members from different cultural 
backgrounds.  0.874   

∆Ct3 
Working with members who spoke different languages 
or dialects from yours.  0.716   

∆Ct4 Working with members in different time zones.  0.672   

∆Ct5 

Working longer days or adjusting your work time in 
order to communicate with team members located in 
different time zones. 

 0.541   

∆T1 
Working with team members who used 
communication technologies different than yours. 

  0.682  

∆T2 
Working with team members who used coordination 
tools different than yours. 

  0.877  

∆T3 
Working with team members who used document and 
workflow management systems different than yours. 

  0.856  
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Code Items* Geog. 
disc. 

Cult. 
disc. 

Tech. 
disc. 

Work  
pract. 
disc. 

∆T4 
Working with team members who used project 
management systems different than yours.   0.805  

∆T5 
Working with team members who used technical 
software different than yours.   0.671  

 During the project, how often did you experience working with members whose 
∆WP1 Objectives and/or priorities differed from yours.    0.795 
∆WP2 Ways of handling technical issues differed from yours.    0.877 
∆WP3 Decision-making processes differed from yours.    0.863 
∆WP4 Working conditions differed from yours.    0.585 

      

 % explained variance 18.607 17.253 15.315 13.034 
 % cumulative variance 18.607 35.86 51.174 64.209 
 KMO  0.838    
 Bartlett’s test of sphericity 0.000    
 Reliability (Cronbach’s α) 0.864 0.845 0.834 0.678 
*All items are measured with perceptual Likert scales (from 1 “Never” up to 7 “Frequently”).  

PCA allowed us to identify four underlying dimensions of discontinuity, as assessed by the 
respondents. The first factor (Geog. disc.) refers to geographical discontinuity. The second 
factor (Cult. disc.) refers to cultural discontinuity. The third factor (Tech. disc.) is 
technological discontinuity. The fourth factor (Work pract. disc.) concerns work practice 
discontinuity.  

According to the theory, the operationalization of technological and work practice 
discontinuities is similar to that proposed by Chudoba et al. (2005). However, it should be 
noted that the PCA led to the consolidation of some discontinuity dimensions: (i) 
geographical and organizational discontinuities and (ii) cultural and temporal discontinuities.  

The consolidation of geographical and organizational discontinuities was noticed by Chudoba 
et al. (2005, p. 285), who remarked on correlations among items of both dimensions above 
0.5: “intraorganizational discontinuity may interact with other discontinuities such as 
geography.” Similarly, the items constituting cultural and temporal discontinuities were 
significantly correlated as well. This observation was also mentioned by Chudoba et al. 
(2005, p. 284), without giving more theoretical explanation: “Cross-cultural discontinuities 
frequently interact with other discontinuities, such as geography and time.”  In sum, for the 
benefit of future research and to better explain these correlations, first mentioned by Chudoba 
et al. (2005) and then by this study, the question of the consolidation of these dimensions 
deserves further empirical and theoretical exploration. 

In addition, to measure the components of collaboration (communication, coordination, and 
participation in decision making), the literature has demonstrated maturity at this level and 
these concepts have been operationalized and honed since the 1970s. Nevertheless, the three 
measures were subject to the same analysis as discontinuity. Table 5 presents the PCA results 
for collaboration.  
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Table 5 PCA of collaboration components 

Code Participation in decision making items* Factor 

P1 
Project team members had the abilities (e.g., competences, skills) to 
decide how to do their job. 

0.837 

P2 
Operating decisions were made by the project team member(s) 
located closest to the work. 

0.752 

P3 
Project team members had a say in, or influence on, what went on 
in their work group. 0.894 

P4 
Project team members had a say in, or influence on, decisions that 
affected their job. 0.918 

P5 
Ideas and suggestions from project team members were listened to 
and well received. 0.861 

   

 % explained variance 72.97 
 KMO  0.868 
 Bartlett’s test of sphericity 0.000 
 Reliability (Cronbach’s α) 0.906 
   

Code Coordination items* Factor 
Cr1 Activities were well coordinated between project team members. 0.874 
Cr2 Duplicated activities were avoided. 0.736 

Cr3 
Project team members had no problems coordinating with each 
other. 0.870 

Cr4 
Coordination problems between different project team members 
were settled quickly. 0.885 

Cr5 
People working on the project were encouraged to work together 
as a unified team. 0.765 

   

 % explained variance 68.60 
 KMO  0.845 
 Bartlett’s test of sphericity 0.000 
 Reliability (Cronbach’s α) 0.884 

   

Code Communication items* Factor 
Co1 There was frequent communication within the project team. 0.686 

Co2 
Project-relevant information was shared openly by all project 
team members. 

0.837 

Co3 
The project team members were satisfied with the timeliness of 
the received information. 0.877 

Co4 
The project team members were satisfied with the accuracy of the 
received information. 0.883 

Co5 
The project team members were satisfied with the usefulness of 
the received information. 0.894 

   

 % explained variance 70.391 
 KMO  0.816 
 Bartlett’s test of sphericity 0.000 
 Reliability (Cronbach’s α) 0.892 
*All items are measured with perceptual Likert scales (From 1 “I disagree completely” up to 7 “I agree completely”).  

 

In sum, all seven factors show satisfactory reliability (Cronbach’s α > 0.7), except for work 
practice discontinuity, with a Cronbach’s α of 0.68. This may be acceptable, and is justified 
by the newness of the concept and the lack of previous literature on its operationalization. 
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Moreover, because the literature emphasizes the impact of project complexity on the intensity 
and quality of collaboration among team members responsible for the project’s execution 
(Lawrence and Lorsch, 1967; Katz and Tushman, 1979; Duncan, 1973; Galbraith, 1973; 
Baccarini, 1996; Williams, 1999; Bourgault et al., 2009), we decided to take this factor into 
account and include it in our model. However, since complexity is not considered in our 
study’s hypotheses, it is important to neutralize its explanatory effect and consider it as a 
control variable. In fact, two types of complexity were considered: (i) the perceived 
complexity of the project assessed at the beginning of the project (Tatikonda and Rosenthal, 
2000), and (ii) the actual complexity of the project, which can be assessed only 
retrospectively or a posteriori (Baccarini, 1996; Williams, 1999). The two concepts were 
measured by four- and three-point Likert scales, respectively. The reliability of measurement 
was confirmed with Cronbach’s α of 0.86 and 0.68, respectively. 

3 Results 

We used SPSS software to examine the relations between the main factors and collaboration 
more closely. Table 6 presents the correlation matrix and the two descriptive statistics for the 
variables considered (mean and standard deviation). 
 
Table 6 Correlation matrix of variables 

 1 2 3 4 5 6 7 8 9 

1- Perceived 
complexity  1                 

2- Actual complexity  0.3673**** 1               

3- Cult. disc. 0.1290** 0.1947*** 1             

4- Geog. Disc. 0.2852**** 0.2707**** 0.5105**** 1           

5- Tech. disc. 0.2195*** 0.2648**** 0.2137*** 0.3902**** 1         

6- Work pract. disc. 0.2520**** 0.2782**** 0.2518**** 0.3656**** 0.3707**** 1       

7- Part. decision 
making –0.0188 –0.0265 –0.0344 –0.0884 –0.0741 –0.2214*** 1     

8- Coordination –0.1205* –0.09685 0.0705 0.0105 –0.0428 –0.4439**** 0.6140**** 1   

9- Communication –0.0982 –0.0763 0.0678 0.0512 –0.0645 –0.3470**** 0.5658**** 0.7338**** 1 
          

Mean 4.4693 3.7512 5.0215 4.8382 2.4585 4.0149 5.1915 4.9090 5.0404 

Std. Deviation 1.4261 1.4767 1.6398 1.4183 1.4878 1.4957 1.1566 1.2526 1.1454 

All variables are measured with perceptual Likert scales (1 to 7). Significance levels: * p<.10, **p<.05, *** p<.01, **** p<. 001 
(bilateral test).  

 

The correlation matrix is used to verify the absence of collinearity between the incoming 
variable of the model, namely the various forms of discontinuity. The strongest correlation 
was recorded for the cultural and geographical discontinuities (51%). This is an acceptable 
level since it does not reach the critical threshold of 70% (Hair et al., 2009). Furthermore, it 
was observed that there are significant correlations between work practice discontinuity and 
the three components of collaboration. Thus, a regression analysis was performed to further 
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explore the different explanatory effects. Figure 2 presents the β coefficients and significance 
scores of the three regression functions.  
 
Table 7 Regression factors 

  
Stand.  
beta t 

Sig. 
(1) 

VIF  
(2) 

Stand.  
beta t 

Sig. 
(1) 

VIF 
(2) 

Stand.  
beta t 

Sig. 
(1) 

VIF 
(2) 

              

Cult.  
disc. 

  

0.064 0.878 n.s. 1.347 0.102 1.482 n.s. 1.332 0.000 0.005 n.s. 1.348 

Geog.  
Disc. 

  

0.146 1.778 * 1.680 0.091 1.183 n.s. 1.659 –0.046 –0.540 n.s. 1.681 

Tech.  
disc. 

  

0.040 0.559 n.s. 1.276 0.118 1.736 * 1.281 0.035 0.467 n.s. 1.280 

Work 
pract. disc. 

  

–0.436 –6.084 **** 1.278 –0.552 –8.121 **** 1.283 –0.277 –3.646 **** 1.288 

Perceived 
complexity 

  

–0.052 –0.735 n.s. 1.257 –0.050 –0.758 n.s. 1.250 0.013 0.175 n.s. 1.259 

Actual 
complexity 

  

0.005 0.075 n.s. 1.243 0.011 0.178 n.s. 1.246 0.062 0.836 n.s. 1.247 

(Constant) 
  

  16.644      16.529      16.796    

  
Dependent Variable:  

Communication  

Dependent Variable:  
Coordination  

Dependent Variable:  
Participation in decision making  

              

R2  0.168    0.263    0.073    

Adj. R 2  0.144    0.241    0.046    

P  0.000    0.000    0.014    

(1) Significance levels: n.s.: not significant, * p<.10, **p<.05, *** p<.01, **** p<.001 (bilateral test). 

(2) Variance Inflation Factor. 

 

Thus, three regression functions were computed for each dependent variable. The results 
show that work practice discontinuity has a very significant explanatory effect (p<.001) on 
the three components of collaboration,, namely, in order of importance, coordination, 
communication, and participation in decision making with negative β of –0.552, –0.436 and –
0277, respectively. It also shows that geographical discontinuity has a significant positive 
impact only on communication (β=0.146, p<.10), while technological discontinuity 
contributes to explaining coordination between members of the team project (β=0.118, 
p<.10). 

These first results (impact of work practice discontinuity on collaboration) corroborate 
previous findings (e.g., Fruchter et al., 2010; Hoegl and Proserpio, 2004; Knoben and 
Oerlemans, 2006) and confirm the explanatory power of this dimension across the entire 
sample. On the other hand, the positive effects of technological discontinuity on coordination 
and of geographical discontinuity on communication are an unexpected result that contradicts 
the dominant opinion. As defined in our model, this is an indication that “too much” diversity 
or heterogeneity in the ICT used at several sites involved in project execution causes the 
project team to make more of an effort to properly coordinate their work. The same logic can 
be applied to explain the impact of distance on communication: the greater the distance 
among team members, the better their communications. This can be explained because their 
awareness of the potential negative effect of distance may lead team members to place an 
emphasis on communicating effectively.  
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However, an important result emerging from this analysis is the lack of any effect of cultural 
discontinuity on collaboration. According to our sample, cultural differences do not affect the 
quality and intensity of communication, coordination or participation in decision making. 

Conclusion: Limitations and future directions 

This study makes a significant contribution to the literature by exploring discontinuity’s role 
in collaboration. Consistent with previous studies, our results underscore the negative effect 
of work practice discontinuity on communication, coordination, and participation in decision 
making—in brief, on collaboration. In contrast to the dominant literature, however, large 
differences among the ICT used by project team members have a positive impact on the 
quality of task coordination. The same is true of the impact of geographical distance on the 
quality of communication.  

From our perspective, we cannot explain the results showing the positive impact of 
geographical and technological discontinuities by considering them as factors that favor 
collaboration. The explanation which seems most plausible is that nowadays practitioners 
tolerate these discontinuities and demonstrate caution and vigilance in coordinating and 
communicating, to the point that they execute these actions more efficiently than in the 
normal case, that is, in the absence of discontinuity. 

Another important finding is neither ICT differences nor distance, much less the difference in 
cultures, has a negative impact on collaboration. Rather, it is different work practices that 
constitute a threat to the effectiveness of collaboration among members of an extended 
project team: different objectives and priorities among sites involved in the project (e.g., the 
project versus overall workload), different ways of handling technical issues (e.g., structuring 
tasks, solving problems, executing work), the difference of decision-making processes (e.g., 
different authority levels), and different working conditions (e.g., salary, fringe benefits).  

In sum, our results provide support for hypotheses 1, 2, and 3: discontinuity has an impact (i) 
on communication, H1 (in the case of geographical and work practice discontinuities); (ii) on 
coordination, H2 (in the case of technological and work practice discontinuities); and (iii) on 
participation in decision making, H3 (in the case of work practice discontinuity). The impact 
of cultural diversity on the project team is set aside.  

However, as with most empirical studies, and despite our valid sample, our results must be 
interpreted with caution. Certain limitations must be kept in mind. It would be prudent to 
accept that the results of this study are specific to projects characterized by highly technical 
deliverables and highly interdependent tasks. Thus, it is not clear that the results can be 
generalized to other types of projects that are distinguished by their governance, their 
implementation process, and sometimes their contractualization. At a methodological level, 
data collection by a questionnaire imposes constraints on the study of collaboration. 
Interactions by means of direct interviews with the respondents would certainly have resulted 
in more answers and explanations of the various statistical results of the study. 
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Nevertheless, despite these limitations, this study constitutes an interesting starting point from 
which we can extend existing theories, build new ones, and eventually deepen our 
understanding of collaboration and the dynamics of extended projects. Given the increasing 
complexity of projects, a better grasp of discontinuity and the role of collaboration will 
become increasingly vital. 
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