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7 Conclusions 
In this research NPD projects comprised of many different teams with members 
from different organizations (i.e., multi-organization, multi-team ‘MOMT’ 
projects) that develop complex new products were studied. These projects are 
becoming increasingly common because of the increasing complexity in NPD, 
but still many of them fail. Therefore, the main research interest is the successful 
performance of the projects’ many different teams separately (team performance 
– the local level) and in collaboration (project performance – the global level).  

A central aspect is the problem-solving communication within and among 
teams because team members and teams have to communicate to exchange and 
combine their diverse expertise required for the successful joint development of 
a complex new product. This communication can be structured and facilitated by 
a systematic design approach. To study these relations – presented in the 
preliminary conceptual model in Figure 1.2 in Chapter 1 – the following three 
main research questions were investigated: 
 

1) What is the influence of problem-solving communication within and 
between teams on team and project performance in MOMT projects? 

 

2) What is the influence of a systematic design approach on problem- 
solving communication within and between teams in MOMT projects? 

 

3) Is there a difference in the studied relations between the local and global 
level of MOMT projects? 

 

To answer these research questions, for the first two questions sub-questions for 
the local (intrateam and extrateam) as well as global (interteam) level needed to 
be answered. The relations to be studied are presented in the respective refined 
conceptual models in Figure 3.1 and Figure 6.5. The results of both levels of 
analysis are graphically summarized in the next section. Based on these results 
theoretical and practical implications are discussed in the section thereafter. 

As not much research has been done on MOMT projects, this study contributes 
to closing this gap in NPD literature. However, as with all research, there are 
some challenges to be pointed out that call for further research. This is addressed 
in the second-last section before the concluding remarks. 

7.1 Summary of Research Results 
Figure 7.1 presents the results for the local and global level. On the local level 
hypotheses of the intrateam as well as extrateam influences on team performance 
were tested in Chapter 5, whereas the global-level results – interteam variables 
and project performance – are based on the case study in Chapter 6.  
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   Figure 7.1   Research results of global-level and local-level influences in MOMT projects 
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7.2 Implications 
The implications of the results presented in Figure 7.1 are discussed for theory 
(T) and practice (P). Theoretical implications are derived from the general results 
of the two relations of the conceptual model, referring to the first two main 
research questions. Practical implications are discussed separately for the 
different levels studied.  

7.2.1 Theoretical Implications 
Because the main research interest is the successful performance of MOMT 
projects, with the first research question a closer look was taken at the influence 
on the performance of the many different teams separately and of the entire 
project. The discussion was based on the information-processing theory. 

It was found that problem-solving communication influences team as well as 
project performance. Team performance is not only dependent on intrateam but 
also extrateam communication, of which the latter is negative for team 
effectiveness and efficiency. A moderate frequency of intrateam communication 
and of interteam communication is expected to have a positive influence on team 
efficiency respectively on project performance. Such inversely u-shaped 
relationships were also found in recent NPD studies (e.g., Leenders et al., 2003, 
2007; Patrashkova et al., 2003; Patrashkova and McComb, 2004). 
 

Main result 1: In MOMT projects, most relationships of communication 
frequency and performance are curvilinear. Up to a moderate 
degree, increased problem-solving communication within teams 
is positive for team performance and among all teams for project 
performance. 

 

Implication T1:  Contrary to information-processing theory, with increasing 
complexity – thus, increasing information-processing need to 
reduce inherent uncertainty – communication frequency should 
not increase monotonically in order to perform well. 

 
But looking at the relationship of the degree of intrateam task disagreement and 
team performance, a moderate degree is negative for team performance. Rather, 
a very low and a very high degree of task disagreement among the team members 
contribute to the team’s performance. The left side of that u-shaped relationship 
is consistent with the results of the meta-analysis by De Dreu and Weingart 
(2003): under conditions of low task disagreement holds that the less low the 
degree of task disagreement within the team the lower the performance.  

However, as represented by the right side of the u-shaped relationship, also a 
very high degree of intrateam task disagreement contributes to team performance. 
This especially applies to circumstances where complex, non-routine tasks have 
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to be jointly solved by exchanging information and discussing decision 
preferences for group decision making – i.e., ‘cooperative outcome 
interdependence’ and ‘constructive controversy’ (De Dreu, 2008) – like within 
teams of MOMT projects.  
 

Main result 2: Within teams of MOMT projects, very low and very high degrees 
of task disagreement among the team members contribute to the 
team’s performance. 

 

Implication T2:  These results support recent research findings that task 
disagreement is mainly negative for performance and beneficial 
only under very limited circumstances. As suggested by De Dreu 
and Weingart (2003) and De Dreu (2008), the negative effects 
can be minimized, even reversed, when complex tasks are solved 
cooperatively. 

 
Within teams the different communication variables studied have differential 
influences on the team effectiveness and efficiency. This shows that there is no 
best way to communicate and no way of communicating is equally successful – to 
be effective (meet product specifications and requirements) and efficient (be on 
time and within budget). For instance, a very high team leader involvement (chief 
engineer role) and a very high degree of task disagreement both have a positive 
influence on team effectiveness. However, a very high team leader involvement 
seems to be negative for team efficiency. Also, for intrateam communication 
frequency the results show consistency with the hypothesized inversely u-shaped 
influence on team efficiency, whereas there is no empirically supported influence 
on team effectiveness. 

On a global level, a distinct influence of interteam problem-solving 
communication frequency on project effectiveness and efficiency respectively is 
expected as well. While there seems to be an inversely u-shaped influence on 
project effectiveness, this shape appears to be more positive for project efficiency 
than for project effectiveness. 

That means effectiveness and efficiency on the local as well as global level each 
imply different information-processing needs. As discussed in Chapter 2, it 
depends on the degree of complexity in the NPD process, which defines the 
degree of uncertainty that needs to be reduced by a problem-solving 
communication structure or process. To be effective the uncertainty in solving 
complex new tasks has to be reduced in order to find high-quality solutions. For 
efficiency, in contrast, the uncertainty in the non-routine NPD process has to be 
reduced so that one can quickly react to or, preferably, anticipate potential 
changes. Reducing uncertainty means that through communication the required 
information to execute a task is transferred and combined with the existing 
information (Galbraith, 1973). Based on these distinct information-processing 
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needs, hence, there will be different influences of the same communication 
variable. 

Therefore, performance needs to be studied as a multidimensional construct. As 
Keller (1994) states, since performance dimensions often differ from one another, 
an overall performance variable may hide relationships between independent 
variables and the separate performance dimensions.  
 

Main result 3: In MOMT projects, on a local as well as global level, there are 
differential influences of problem-solving communication 
variables on effectiveness and efficiency. 

 

Implication T3:  The information-processing theory needs to be supplemented by 
a contingency approach: For a team or project to be effective 
and efficient the communication variables need to be in 
accordance with the information-processing requirements of the 
respective performance aspect. 

 
This means that while for one performance aspect the communication is 
optimized, it might be detrimental for the other. To structure and facilitate 
problem-solving communication in MOMT projects, the complexity inherent to 
the NPD process can be reduced by and handled with a systematic design 
approach. This refers to the second research question. Although the importance 
of a systematic design approach in the development of complex new products has 
been highlighted in innovation literature (e.g., Leenders et al., 2007; Muller, 
1999; Pahl and Beitz, 1992), there is still not much empirical research regarding 
these theoretical discussions – except for the design principle of hierarchical task 
decomposition.  

For instance, Leenders and colleagues (2007) have stated different influences 
of systematic design principles on communication variables, on which they have 
based the study on the influence of communication on creative performance of 
NPD teams. Consistent with their expectation that a hierarchical decomposition 
of the tasks will lead to sub-groups, the interteam problem-solving 
communication of both MOMT projects studied is segmented into different 
(sub-)subsystems, largely according to the task interdependencies represented in 
their DSM. As found in Chapter 6, within these (sub-)subsystems the 
communication frequency is higher than with the other (sub-)subsystems’ teams. 
Similarly, within the teams there is a higher communication frequency than with 
the other teams, as within teams the task interdependencies are higher, requiring 
higher levels of joint problem solving. This corresponds to other observations of 
projects in which complex new products are developed (e.g., Smith and Eppinger, 
1997; Sosa et al., 2004). However, a statistically significant positive influence of 
the degree of task interdependence on the communication frequency was only 
found for the communication between teams: extrateam and interteam 
respectively.  
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Leenders and colleagues (2007) further expected a negative influence of 
systematic variation on the frequency of intrateam communication, which was 
found in the present study; however, not on a statistically significant level. But 
there is a statistically significant inversely u-shaped influence on the team leader 
role. When systematic variation is applied to a very low or very high degree the 
team leader is less involved in the problem-solving communication but facilitates 
the application of creativity techniques with either intuitive bias or systematic 
variation within his team. But when these two techniques are applied together the 
team leader acts as a chief engineer contributing his specialized expertise for 
jointly intuitively and systematically finding new solutions. 

Additionally, as in this research the degree of task disagreement was measured 
differently as compared to Leenders and colleagues (2007) – the present study 
was not based on the agreement on later market success but on the agreement in 
the process of selecting solutions for solving design problems – contrary to the 
authors’ stated positive influence of satisficing on task disagreement within 
teams, a negative influence was hypothesized and also supported. When in teams 
of MOMT projects both decision bases – organizational issues (time and budget) 
and product issues (product specifications and requirements) – are considered, 
there is less disagreement among the members in problem-solving 
communication. There is no or little decision-making authority by the team leader 
to keep to schedule and budget issues, and, at the same time, not all team 
members are involved in the decision-making process to find a better solution – 
both of which would lead to a high degree of task disagreement. Rather, there is 
a compromise with which proponents of both sides can live.  
 

Main result 4: In MOMT projects, there is an influence of a systematic design 
approach on problem-solving communication. Through 
reducing the communication need between teams and 
facilitating the required communication process within teams, 
systematic design principles indirectly influence performance. 

 

Implication T4:  The current research empirically contributes to the NPD 
(management) literature: On the one hand control can be 
exerted and structure provided while at the same time 
problem-solving activity is encouraged and managed (cf. 
Leenders et al., 2007). Systematic design principles, hence, can 
be applied to optimize information-processing needs. 

 
The above-presented research findings highlight that the mechanisms on the 
local, team level of MOMT projects are different to the ones on the global, project 
level. Also on the local level itself differences were found between the intrateam 
and extrateam relations. This answers the third research question. 

Looking at the influences on team performance, there is a generally more 
negative influence of extrateam than intrateam communication on both team 
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performance aspects. This also applies to the comparison with the interteam 
communication frequency and project effectiveness and efficiency relationships.  

There are also distinct influences of the systematic design approach – namely, 
task decomposition – on problem-solving communication. The resulting degree 
of task interdependence only has a statistically significant positive influence on 
communication frequency for the between-team relations, the extrateam and 
interteam. 

This means relationships found on one level cannot be easily translated to 
another one. What applies to teams does not necessarily need to be valid for the 
entire project. This was already shown in Chapter 6 when comparing the 
extrateam relations with the interteam relations.  
 

Main result 5: In MOMT projects, there are differential mechanisms on the 
different levels of analysis. 

 

Implication T5:  With the information-processing theory, relations for one level 
cannot be deduced from another level. They need to be studied 
individually in order to reveal the level-specific mechanisms. 

 

7.2.2 Practical Implications 
Since there are different mechanisms on a global and local level (project versus 
team) there are distinct practical implications that need to be discussed separately. 
At first a closer look is taken at the local-level influences (intrateam and 
extrateam and team performance), then at the global-level influences (interteam 
and project performance). 
 

Local Level: Intrateam 
Depending on the nature of task a team has to accomplish, there needs to be either 
a very low or a very high degree of task disagreement among the team members. 
This can be reached by applying the systematic design principle ‘satisficing’ – 
selecting a satisfying solution after a moderate length of time – to a very high or 
very low degree respectively. The different relationships of satisficing and task 
disagreement (i.e., low->high and high->low) lead to the same result of high team 
performance. This u-shaped relationship between task disagreement and 
performance was also found by Van Engelen and colleagues (2001).  

For example, when a team has to solve a very complex design task, high 
disagreement – exchange of different points of view – is required to be able to 
find high-quality solutions that also require no or less resource-consuming 
rework. Team members can then discuss and critically evaluate the different 
approaches and solutions found. Decisions, thus, should be mainly taken on 
product specifications and requirements.  

But when there is a more routine task, satisficing rather than much discussion 
is needed to successfully solve it. Rather, a good solution can be selected after a 
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moderate length of time. Similarly, when team members need to agree upon 
(new) goals, then there should be less task disagreement because otherwise it is 
unlikely that performance requirements will be met. 
 

Implication P1:  Depending on the nature of the task, within teams of MOMT 
projects the degree of task disagreement can be steered by the 
decision basis on which solutions are selected – satisficing or 
basing on either product specifications/requirements or on 
organizational issues. Thereby performance can be indirectly 
influenced. 

 

The degree of intrateam task interdependence and systematic variation both have 
an inversely u-shaped influence on the team leader role. However, since very low 
and very high team leader involvement (team manager and chief engineer roles) 
in the intrateam problem-solving communication is important, the systematic 
design principles do not really contribute to but also do not hamper team 
effectiveness. But a moderate degree is likely to have an indirect negative 
influence on team efficiency. However, the influence of team leader role on 
efficiency is not on a statistically significant level.  

These results can be interpreted that there should be two persons leading a 
team: one as team manager and one as chief engineer – representing the best 
balance of facilitating the problem-solving process and contributing the 
specialized expertise to it. Those team leader roles correspond with the promotor 
literature: ‘process promotor’ vs. ‘technology promotor’ (cf. Hauschildt, 1998; 
Hauschildt and Gemuenden, 1999). 
 

Implication P2:  In MOMT projects, to have the best balance between 
management knowledge and technical expertise of each a team 
leader should be appointed. 

 
Local Level: Extrateam 
Because of the negative influence of extrateam communication frequency on both 
team effectiveness and efficiency, it should be restricted. This can be done by 
decomposing the project so that not too many high degrees of task 
interdependence between teams result, which otherwise would require frequent 
problem-solving communication.  

Teams should, thus, have limited interfaces – mainly within their 
(sub-)subsystem – in order to be able to work almost independently from the 
others. Reducing task dependencies, hence communication need, is not just a 
result of task decomposition but a major aim. 
 

Implication P3:  For teams of MOMT projects to perform well, the extrateam 
communication need should be reduced by limiting the design 
interfaces mainly to within (sub-)subsystems. 
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Global Level: Interteam 
On the project level, a preliminary, exploratory test in two case studies was done. 
The tests showed that a moderate communication frequency between all teams 
and (sub-)subsystems of a MOMT project results in high project effectiveness 
and efficiency, whereby for project efficiency there is a more positive influence 
of the interteam problem-solving communication frequency. Teams are then able 
to react more quickly to and anticipate possible changes.  

Based on that the following implication can be stated: 
 

Implication P4:  For a MOMT project to perform well, the project needs to be 
structured as such so that only a moderate interteam 
communication frequency is required. 

 
In summary, a MOMT project should be structured so that the highest degrees of 
task interdependence are within teams, followed by within (sub-)subsystems, and 
the lowest ones among (sub-)subsystems. With this structure teams do not need to 
communicate frequently with the other teams, which would be negative for both 
team effectiveness and efficiency. 

Between the (sub-)subsystems there should be a moderate communication 
frequency for a project to perform well. It is important just how well the 
constituent (sub-)subsystems have been designed to function interdependently as 
this has an influence on the product performance (O’Sullivan, 2003; Singh, 
1997).  

There are many alternatives of hierarchical decomposition which, however, 
should take the above-named requirements into account. As Chiu (2002: 188) 
states: “In a large-scale project, design teams can be organized differently and 
this will consequently affect their communication patterns and behaviors”.  
 
Additionally, because of the possible indirect negative influences of systematic 
design principles on performance on a local as well as global level, their 
application should not be to a very high degree. Too much systematics or 
standardization hinders creative performance (Leenders et al., 2007; O’Sullivan, 
2003) that is crucial in innovative NPD as through the process of creativity new 
technical knowledge is generated to solve complex design problems (Kazanjian 
et al., 2000). As a manager of a MOMT project emphasizes: 
 

“In an innovative project you need a certain level of chaos almost because 
you want to have creativity; you need the creativity of people. It is essential 
because you have not solved all the problems at the start.” 
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7.3 Limitations and Future Research 
Because only two MOMT projects – and both in the field of space research – were 
studied, it is difficult to generalize the findings. Similar studies on other types of 
products and different industries need to be conducted (e.g., computer 
technology, automobile industry, infrastructure, aircraft industry). Especially the 
case study results on project performance need to be tested and extended by 
replication; that is, through the investigation of other cases where results should 
be comparable (McCutcheon and Meredith, 1993).  

This would allow for further study of interteam project-level communication, 
provide further necessary research opportunity to compare local and global 
effects, and would allow a researcher to make a deeper and more intricate analysis 
of the (interrelatedness of) effects leading to and stemming from the 
communication network within MOMT projects. 
 
In this research the focus was on the projects’ internal processes. However, also 
contextual aspects influence team and project performance. For the studied 
MOMT projects it refers, amongst others, to the embeddedness in an even larger 
project for which they contribute a part – their developed complex new product. 
This shows the necessity to study communications outside the project, not only 
within the larger one, to have access to more expertise required for developing a 
complex new product. 

The study of internal processes also had to be limited. The main extensions to 
be addressed by further research are the following: Firstly, the communication 
means applied can have an important impact on performance. Especially within 
MOMT projects in which team members are geographically dispersed – due to 
affiliation to different organizations – most communication takes place via 
electronic communication means like e-mail and teleconferencing. Research has 
shown that this virtuality can have a negative influence on communication, trust 
building, and subsequently performance (e.g., Jarvenpaa and Leidner, 1999; 
Lipnack and Stamps, 1997; Smith and Blanck, 2002). As this trend of virtual 
teams is supported by advanced communication means and globalization, it will 
continue or even increase (Leenders, Kratzer, Van Engelen, 2007). Therefore 
knowledge on the impacts is not only crucial for MOMT projects. 

Secondly, there can be additional challenges in communication when team 
members are from different countries as they have different languages, 
communication styles, and coding schemes. It is very challenging to create 
mutual understanding, which is important for successful communication and 
performance. Cultural differences have also been found in interactions between 
different organizations (e.g., Cullen, 1999; Earley and Singh, 2000; Thomas, 
2002). Hence, it is important to know about the different cultures in order to be 
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able to overcome potential shortcomings in communication and thus reduction in 
performance.  

Thirdly, connected to the first two shortcomings, communication frequency 
could be controlled for the number of formal meetings within the teams 
(intrateam), with other teams (extrateam), and between all the teams (interteam) 
of the MOMT project. Gathering the members for a formal (face-to-face) meeting 
can be time- and budget-consuming due to geographical distance, but can also 
help reducing misunderstandings and cultural differences and creating trust, 
which, in turn, contributes to performance. 

Fourthly, only the main teams and members working on the project at the time 
of data gathering could be included in the study, giving a very time-specific 
picture. But because these projects are evolving over time dependent on the 
different project phases, longitudinal research would provide a useful extension 
of the current research. Network analysis can be applied to study dynamic 
systems (e.g., Cummings and Higgins, 2006; Koskinen and Snijders, 2007). The 
project phases have different requirements and hence problem-solving 
communication needs, which have to be organized accordingly for the teams and 
the project to perform well. As Tushman (1978b: 627) states: “As the work of a 
high performing project varies, its communication patterns will evolve to adjust 
to the new information processing requirements”. The communication structures, 
thus, are not stable but change during the project time, so their influence on 
performance and dependence on systematic design principles may also change. 
By considering effects over time, more extended tests can be performed regarding 
these relationships. 
 
Additionally, aside from the studied communication variables, there are more 
variables that could theoretically influence the performance of teams of MOMT 
projects. The same applies to project performance. The need to “identify diverse 
influences of complexity on innovation” has been emphasized by, for instance, 
Kim and Wilemon (2003: 30) in their appendix on the limitations of research on 
complexity. MOMT projects are very complex with many complex interactions 
that could not all be studied in this research, because of time and data restrictions 
and also not all are known in advance.  

Due to the limited data set all studied relations were analyzed in bivariate 
analyses. However, since the practice of MOMT projects is a complex field, there 
are interrelations between the different predicting variables. Hence, to be able to 
give better recommendations for the practice multivariate analysis is required 
and, thus, larger data sets. The main challenge, however, underlying most of these 
calls for future research, is the collection of datasets of large number of MOMT 
projects and teams. This is a formidable challenge in its own right.  
 



Chapter 7: Conclusions                                                                                          .  

 

 142 

7.4 Concluding Remarks 
In summary, this research has shown that it is not easy to make the complexity of 
MOMT projects simple. This was also emphasized by a manager of the studied 
MOMT projects:  
 

“These projects are not simple. […] The only way to simplify things is to 
break them down in little pieces, get a locality scope and work from that. 
But it is not simple.” 

 

Similarly Griffin (1997: 33) reveals: “As products grow more complex, with 
more functions designed into the product and design to work together, the task of 
organizing interfaces and interactions between different functions may grow 
geometrically or exponentially rather than linearly”.  

Consequently, more knowledge on the different relationships in these complex 
projects is crucial in order to be able to successfully manage them. As Kim and 
Wilemon (2003: 30) highlight, managing complexity should be recognized as a 
core competence because: “Assessing complexity and managing it successfully 
can create competitive advantage in NPD. Organizations with knowledge about 
the nature of complexity and that have the ability to manage it can benefit 
competitively”.  




