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Abstract:    

 The complexity of distributed development projects is making the 

communication process confused between the interactive networks of 

stakeholders risks. To solve this problem, the paper builds a Design 

Structure Matrix to model the communication frequency based on trust 

among stakeholders. Further, it ranks the most influencing stakeholder. 

An industrial example is provided to illustrate the proposed model. 

Results indicated that trust moderates the communication frequency 

among distributed stakeholders.  
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 ملخص:
 الشبكات بين مشوشة الاتصال عملية يجعل الموزعة التنمية مشاريع تعقيد 
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1. Introduction :  

     An effective organizational structure of Global Product 

Development (GPD) architecture makes it easier for teams (e.g., 

stakeholders) to exchange important information by collocating and 

establishing coordination mechanisms among the most highly 

interactive teams (Yang et al., 2015; Browning, 2016). In GPD 

projects, efficient online communication among stakeholders becomes 

more sophisticated when they perform interdependent activities across 

spatial barriers (i.e., different locations) and temporal barriers (i.e., 

different time zones) (Derakhshan et al., 2019; Yang et al., 2015).   

Researchers such as Mazur et al. (2014) have revealed that behavioral 

skills and competencies, more specifically emotional intelligence (EI), 

defined as the ability to be aware of, to manage, and to understand 

emotions in self and others, can affect the outcomes of major projects. 

Rezvani et al. (2016), for instance, found that managers with high 

levels of EI are more motivated to become involved in effective 

communications and are more creative regarding complex tasks, 

resulting in increased chances of project success in major projects. 

     Although research (e.g., Rezvani et al., 2016) has shown the 

importance of EI to the achievement of successful outcomes. The 

project management literature is replete with unsubstantiated 

generalizations, with much of the existing evidence bearing on the role 

of EI for project managers. As such, this literature appears to have 

overlooked the assessment of EI for project team members. Research 

on non-project based organization has shown further that team EI can 

enhance team members' ability to communicate with one another, to be 

open to opposing views, ideas, and to use emotion to increase team 

decision-making and performance (e.g. Troth et al., 2012).  

     The Design Structure Matrix Method proposed by Steward (1981) is 

adopted in this study to facilitate the link identification process. This 

approach has been widely recognized by researchers as an efficient tool 

to depict and assess interrelations among units using a matrix format 

(Browning, 2016). This step defines the links in the project risk 

network relying on trust and communication, which represent the 

impact between two units. The next section will introduce the DSM and 

how it can be used to analyse stakeholder-associated risks within 

Online communication.  
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     It is evident that stakeholder management procedures at the micro 

level of distributed PD projects have not been fully evaluated and, to 

date, the understanding of the project impact at the local community 

level and how this can be minimized through a more inclusive approach 

to stakeholders' engagement remains marginal. This study consolidates 

the disparate literature to identify the issues which have prevented, to 

date, a full integration of a holistic approach to stakeholder engagement 

in global PD projects. 

2. Research Model : Material and Method 
     First, the risk sources in GPD project are analyzed with the 

identification of associated project stakeholders. Second, the 

stakeholder-associated risks in the project are viewed as interdependent 

rather than independent, autonomous units. Third, the impact of the 

risks is quantitatively calculated based on their communication 

frequency-related risk. Finally, the interfaces of different project 

stakeholder groups are analyzed in the DSM.  

     By identifying the directions of influence in the entire risk, project 

managers can conduct systemic analysis, communicate with internal 

and external project stakeholders about the influential risks, and 

develop risk response or mitigation strategies accordingly. In essence, 

the application of the DSM perspective to investigate the patterns of 

stakeholder-associated risk networks as well as the forces which shape 

these patterns, and unlocks trust interactions inside the project's whole 

relationship network. All of these are intended to provide a rationale for 

stakeholder communication and trust response strategies and facilitate 

the decision-making process in GPD project management. 

     Therefore, the main theoretical background for this study draws on 

stakeholder theory, which is a recognized framework for analyzing the 

behavioral aspects of  the project management process (Sutterfield et al., 

2006). Taking  into account the needs and requirements of both primary 

and secondary project stakeholders as an essential contributing element 

to better project performance provides a solid basis for stakeholder 

identification, classification and assessment (Flyvbjerg, 2014), which 

are the first steps required for effective stakeholder engagement (Reed, 

2008). 

     The dependency strength of distributed teams is defined as the 

collaborative intensity between teams to cultivate mutual and collective 

expectations, perceptions, and norms of behaviour with their associates 
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while performing common activities. Trust in the stakeholder team can 

originate from members' beliefs regarding their team. Members are also 

likely to develop shared notions of trust through continuing 

collaboration (Gillespie & Mann, 2004). Especially in the context of  

globally distributed projects,  where ambiguity, uncertainty, and inter-

dependency are high, trust is therefore likely to increase the ability of 

stakeholders to be vulnerable to the actions of another party and to 

confide in teams to share information and greater cooperation 

(Stephens & Carmeli, 2016). The Communication Dependency 

Strength (CDS) between stakeholders is associated with the 

overlapping process among their communication as expressed in the 

equation (1).  

0ln( 1)OVCDS T SCF     
                            (8) 

where 0  represents the degree of inherent communication frequency 

that is expressed during asynchronous working time. OVT
 is the 

overlapping time between team’s activities (Yang et al., 2015). The 

parameter   represents the trust in teams. We used five items (ordinal 

variables) interpersonal trust scale developed by Cook and Wall (1980) 

designed to reflect trust in the team. We used this scale because it is the 

most widely used measure of interpersonal trust and, based on previous 

studies (e.g. Costa & Anderson, 2011; Tsai et al., 2012), it shows good 

psychometric properties. 

     SCF is the synchronous communication frequency occurring at the 

same time due to geographical distance of teams, which is based on 

eight media assessed: ‘Face-to-face’, ‘Phone or Voice mail’, 

‘Teleconference’, ‘Email’, ‘E-room/Network file share’, ‘Net Meeting’, 

‘Video-conferencing’, and ‘Instant messaging’. The response scales 

ranged from ‘Never’ (1), ‘About once a day’ (2), ‘About 2-3 times per 

day’ (3), ‘About 4-5 times per day’ (4), to ‘Almost continuously’ (5). 

The sum of these eight communication media items was calculated to 

respond to the total frequency of communication.  

     In particular, we argue that individuals with a high level of 

emotional intelligence are more likely to trust in their colleagues (Sy et 

al., 2006). Consequently, higher levels of trust should lead to higher 

levels of communication (Rezvani et al., 2016). Thus, we empirically 

test a set of theoretically derived equation (1) regarding trust as a 
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motivator of higher dependency strength among virtual teams. Finally, 

an involvement degree matrix is defined as step 3 of Figure 1 after 

calculating the relative communication dependency in Step 2. 
 ,ID I i

 

is defined as the ratio of a stakeholder communication effort to perform 

activity i to its entire communication effort to perform all activities 

involved. 

     An illustrative example at CEVITAL Group in Algeria was chosen 

because they present high level project complexities, which make its 

stakeholder and risk analysis more meaningful in the environment of 

trust, due to the complex relationships in the projects, and the project 

managers had challenges managing them. The data was collected by 

workshops which was organized to identify the internal and external 

stakeholders and their associated risks in the project. Eight project team 

members attended the workshop including project managers, consultant 

engineer, main contractor and end users. The workshop participants 

contributed to the development of communication strength dependency 

matrix.  

     Table 1 is showing the stakeholder’s frequency based on their nature 

of risk in the distributed project with other stakeholders. This table in 

an input of the DSM matrix to calculate the CDS as shown in step 1 of 

Figure 1, where 24 stakeholders are identified to perform 46 activities 

of the project.    

Table 1 : Summary of risks and stakeholder groups identified in 

CEVITAL project 

      

Stakeh

older  Stakeholder 

Numbe

r   Risk category 

cate

gory  

Of 

risks    

      

Client 

IBR, IFR, 

NUMILOG 

   CANDIA, 

DANONE, 

SOUMMAM 8   Cost 

     Time 

     Quality/technical 



Trust room’s of manoeuvre lasting communication in 

distributed product development projects 

S, Kherbachi. 

 

031 
 

     Environment 

     Ethical/reputation 

     Ethical/reputation 

     Quality/technical 

     Organization and management 

      

Contra

ctor FTJA 6   Cost 

     Time 

     Quality/technical 

      

     Environment 

     Safety 

      

     Quality/technical 

Subcon

tractor 4 Subcontractor 3   Cost 

and 

supplie

r and supplier     

     Time 

     Quality/technical 

      

End 

user IBR and its staff 3   Cost 

     Safety 

     Organization and management 

Govern

ment 

Local 

government for 1   Policy and standards 

 

building 

approval     

 

Local 

government for 1   Policy and standards 

 

green 

certificate 

approval     

Comm Green building 1   Ethical/reputation 
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unities 

 committee     

Compe

titors 

2 Other 

consultants 2   Quality/technical 

     Environment 

Assess

ors/ 

Certifi

es 

8 

Assessors/certifi

es 1   Ethical/reputation 

      

Source: illustrated by the author 

3. Results and Discussion :  
     The result of the matrix below (Fig.1) could provide the project 

manager with an appreciation of how a stakeholder is influencing the 

activities. In fact, the number of performed teams resulting from the 

communication exchanged and the higher level of trust with other 

stakeholders show the more integrated risks by a stakeholder. In this 

case, the stakeholder G is the most influencing because it shares larger 

number of activities which are geographically distributed. The study of 

project risk management extends previous project management studies 

considered the governance environment as macro risk, such as policy 

risk and political risk (Wang et al., 1999). Those studies used case 

studies, questionnaires, or interview methods to discuss risk 

identification (e.g., policy risk, demand risk, and construction risk), risk 

evaluation, risk allocation, risk management, and how each risk 

impacts private investment respectively (Ke et al., 2009; Loosemore, 

2007; Keers and van Fenema, 2018; Shrestha et al., 2017). However, 

those different kinds of risk may interact with each other and transmit 

risk. For example, macro-risk (e.g., policy risk and political risk) may 

affect micro-risk allocation (e.g., demand risk and construction risk). 

Thus, this paper used a large-N sample to test risk interactions. The 

findings have enriched previous PPP risk studies in the project 

management literature by showing the interaction between macro and 

micro risks. 
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     Figure 2 shows the status centrality map in the GPD project.    The 

risk impacts decrease along with the distance between the open online 

communication relaying on trust (node) and the central of the circle.  

     It also shows that ‘assessment experience and fairness’ is a critical 

risk with the consideration of the propagating effects in the network. 

This supported the The client and government, and are within 

‘quality/technical’, ‘policy and standards’, and ‘organization and 

management’ risk categories  have higher impact within the network 

respectively.  

     These results confirm the observation made by Yang et al. (2015) 

who describe the main concentration at the project level is on doing the 

projects in the right way. Projects are means of achieving 

organizational objectives.  

 

Fig. 1 : The involvement degree stakeholders-activities of 

CEVITAL Group 
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Fig. 2: The status centrality map in the GPD project 

 

 
 

Source: illustrated by the author 

 

     The centrality map in the  project shows the risk impacts decrease 

along with the distance between the risk (node) and the central of the 

circle.  In the case project, the three risks have higher impact within the 

network. They are associated with client and government, and are 

within ‘quality/technical’, ‘policy and standards’, and ‘organization and 

management’ risk categories respectively. Fig. 4 also shows that 

‘assessment experience and fairness’ is a critical risk with the 

consideration of the propagating effects in the network.   

     This supported the finding in the link betweenness analysis. 

Brokerage values indicate the roles of risks to connect different 

stakeholder groups. The top 10 risks which are considered as critical 

because they play significant roles to connect different stakeholder 

groups in the project. Obviously, the client has an important position in 

communicating with other stakeholders in order to mitigate the risks.  

     The head contractor took more communication responsibilities.  

This finding is consistent with the results from node betweenness 

analysis. Although this fact may be due to the different project contract 
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types as explained when comparing the network measure results, it also 

inspires thinking on the industry environment difference. From the 

degree and centrality analyses results, we can conclude that at 

CEVITAL, the external project stakeholders including government, end 

users, and assessors can cause more significant risks. Thereby, it 

requires large coordination work from client, who usually engages and 

communicates with external stakeholders more comparing to 

contractors (Yang, 2014). This finding shows to international firms, 

especially developers, the importance of establishing communication 

networks with local government, assessors as well as end users to 

mitigate the ‘green’ risks in CEVITAL. 

     Brokerage values indicate the roles of risks to connect different 

stakeholder groups. The top 10 risks which are considered as critical 

because they play significant roles to connect different stakeholder 

groups in the project. Obviously, the client has an important position in 

communicating with other stakeholders in order to mitigate the risks. 

     From project stakeholder management perspective, enhancing 

communications between internal stakeholders can contribute to a 

smooth PD design and construction in both countries. However, 

international developers to China may need more coordination work 

and spend more on subcontracting and labouring. Furthermore, clients 

in the projects should engage Algerian government, assessors and end 

users with more caution. 

     According to industry evolution theories (Audretsch, 1995), industry 

change at the early stage is usually driven by exogenous factors, such 

as the political requirements, and expectations from the upstream 

supply chain. The project is just beginning the “Marketplace Building” 

stage (Jackson and Harji, 2013), in which government policies, client's 

experience and reputation, and end user attitudes are the critical issues 

causing other risks in the whole industry.  

4. Conclusion : 

     The distributed PD projects have been classified as challenging 

relationships among project stakeholders and high productivity 

(Thripathy and Eppinger, 2013; Yang et al., 2015; Wu et al., 2017, 

Rezvani et al., 2018). Thus, it is theoretically and practically significant 

to examine the influence of soft factors, more specifically trust 
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interactions between project stakeholders at a communication and 

coordination level simultaneously.  

     The focus of this paper was to investigate the influence of trust as 

room’s of manoeuvre for lasting online communication in project 

environments. This paper leverages the collective knowledge of risks 

and stakeholders in a network to generate better risk management  

solutions in green building development process. 

 This study answered the calls for a multilevel study of trust 

and developed a research model that simultaneously analyzed and 

advanced the multilevel influence of trust (Gupta et al., 2016), and risk 

networks (Yang and Shen, 2015; Nguyen et al., 2019). 

     Thus, six main contributions can be listed. First, the two orders of 

stakeholder management (prescriptive and relational) are relevant and 

should be considered by the project manager, with the prescriptive 

providing identification, classification and monitoring, and the 

relational recommending involvement and engagement. Second, the 

management of stakeholders of relational origin contributes positively 

to trust in terms of emotional intelligence, be they intuitive, integrity or 

competence. Third, involvement and engagement, expected of the 

relational order, are conducive to relationships of trust. Fourth, the 

indicators of trust as developed by Cook and Wall (1980) and 

forwarded by Hartman's (2003)  was effective in explaining the 

proposed model in terms of trust, since relevant and significant 

relationships were found between the stakeholders using the centrality 

map.  Fifth, structured trust is more relevant while teams are involved 

in common activities, which indicates the importance of coordination 

and Communication of interest in needs and expectations. This 

demonstration needs to be maintained after the start of the project 

because it is necessary to confirm and sustain trust in integrity and 

competence. Last but not least, the links between the relational order 

and integrity trust, and between the relational order and competence 

trust were relevant and statistically significant, although to a lesser 

degree than the intuitive one. Therefore, they should not be neglected 

by project managers.  

     Thus, despite meeting the objectives planned in this article, during 

the course of the research, it was possible to identify limitations. The 

limitation  related to the trust construct since no more exhaustive 
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reviews of the literature on behavior in the absence of trust and in the 

presence of mistrust were made  could be an initiation of new study.   

 The trust construct itself was analyzed from the respondents' 

perceptions, based on projects they list. The result could be different if 

one analyzes the perception of the client and the supplier of the same 

project.  

     The limitations raised lead to the conclusion that the results obtained, 

as well as the analysis, cannot be generalized. On the other hand, these 

limitations and deficiencies represent opportunities for future studies to 

advance the understanding of the influence of stakeholder management 

on trust.  

     Considering the results obtained from this research, the development 

of a study applying the hypothesized relationships is suggested between 

the management of stakeholders of prescriptive of trust. Other factors 

not included in this article may be analyzed, such as coordinating 

activities through the perspectives of time zone difference and culture 

difference. 

     The social network method, perceives green building development 

as a sophisticated system in which numbers of risks and problems 

created by various stakeholders are inter-twisted with the consequent 

impacts among them. This perspective improves the effectiveness and 

accuracy of stakeholder and risk analyses by demystifying the social 

complexity which is usually overlooked in traditional linear impact 

analysis. 
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