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5. DELTA case study – Media configuration 

 

A. Introduction to the case study 
 
The DELTA team started working formally in May 2001 and existed formally until 
November 2003. The main aim of the project was to conduct a comparative study across 
the constituent countries of how the use of email influences organisational processes such 
as organisational identity and trust, participation in decision making, and policy issues. 
This study consisted of a survey and interviews on subsidiaries of the same international 
company in the four countries that DELTA members came from. In addition to this 
comparative study, the individual groups would also conduct smaller-scale local studies 
on the topic of the use of email in other organisations. That means that the intended 
output of the project was traditional academic output, based on a comparative study, as 
well as local studies.   
 
DELTA consisted of eight local groups in five different countries, whose main members 
and disciplines can be seen in Table 129. In order to indicate the relative size of the groups 
in a better way, it should be mentioned that there were at least two more people working 
in the periphery of DELTA in group 3, two more people in group 2, two more people in 
group 1, and two more people in group 4. So, group 1 and group 3 were the biggest 
groups in terms of members participating, whereas group 6 and 7, the smallest groups, 
consisted of only one researcher each.  
 
As indicated in the table (Table 1) most members had a similar background in the broad 
area of social sciences, even though their specialties were different. We would expect, 
therefore, the groups to have an overall similar attitude towards the topic of the project, 
with differences resulting from their specialties.  
 
Another difference between the groups was the extent to which there were prior relations 
between them. This, as indicated in the literature review plays a role in the group 
dynamics. Mario, Yiannis and Jan, had previously collaborated in another EU-funded 
research project; James had a long working collaboration with Markham, which also 
resulted in co-authored publications. Also Jan and Barry had met before in conferences. It 
is expected that these previous working relations would influenced the group dynamics. 
At the level of the individual members, the main difference was in their status 

                                                 

 

29 The distinction into groups is based on their geographical 
distribution and their tasks in the project. Group 8, was listed as a 
partner of group 1, but was based in an American university and had 
different status and responsibilities from Group 1, which made me 
distinguish them in a different group. Group 2 was based in the 
beginning of the project in a private research institute, and then in a 
University Department with Yiannis still being the coordinator, and the 
tasks of the group remaining the same. 
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(coordinators or researchers), which was determined by the type of affiliation they had to 
their respective institutions. This is also noted in the table below.  
 
GROUP INSTITUTION MEMBERS DISCIPLINARY 

BACKGROUND 
Group 1 University in 

country1 
Coordinator of the 
project 

Mario (coordinator) 
Andriana, Barbara, Paolo 
(researchers), Marco 
(administrative manager) 

Organizational studies 

Group 2 University in 
country2 

Yiannis (coordinator) 
Irene (researcher) 

Mathematics (Yiannis) 
Communication science 
(Irene) 

Group 3 University in 
country1 

Franco (coordinator) 
Carolina, Buena (researchers) 

Business administration 
and IT 

Group 4 University in 
country3 

Markham (coordinator) 
Jan (coordinator, beginning) 
Harm (researcher) 

Social psychology and 
social informatics 

Group 5 University in 
country4 

James (coordinator) 
Jeremy (researcher) 

Social psychology and 
CMC 

Group 6 University 
research centre in 
country4 

Sophia (researcher) Ethnography of 
communication 

Group 7 University in 
country3 

Karin (researcher) Virtual teams 

Group 8 University in 
country5 

Barry (supervisor) 
Xiao (researcher) 

Knowledge networks  

 
Table 1: Groups and main members of the DELTA team 

 
Initial task allocation 
 
The initial allocation of tasks between the groups as recorded in the contract of the team, 
reflects an integrative collaboration (Hara et al., 2003), without a distinctive division of 
labour. All groups, apart from group 8, would be involved in most stages of the project: 
the definition of the research questions, the literature review, the data gathering, the data 
analysis, and the writing of the reports. Therefore, we would expect an integrative type of 
collaboration emerging with sharing of ideas, close collaboration for the development of 
the design and common ideas to the project.  
 
This task allocation in person months can be seen in the next table (Table 2). The last row 
shows the percentage of person months of the work package leader, indicated in bold. 
The last column presents the percentage of participation of each group in the project 
resources (person months). Here it can be seen that almost all groups participated in the 
substantive work packages (WP2: literature review; WP3: preparation of the fieldwork; 
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WP4: data gathering; WP5: data analysis)30, and the percentage of the leading groups in 
these work packages did not exceed 30%. Overall, this task allocation, with almost all 
teams participating in all stages of the project is expected to lead to an integrative type of 
collaboration. 
 
  WP1 WP2 W3 WP4 WP5 WP6 WP7 WP8 Total Total % 

Group 1 15 7 4 10 8 5 2 9 60 29% 

Group 2 1 3 4 8 5 1 3,5 4,5 30 14% 

Group 3 1 2 2 3 5 3 0,5 14,5 31 15% 
Group 4 1 3 6 5 5 2 0,5 3,5 26 13% 

Group 5 2 7 3 5 7 1 0,5 3,5 29 14% 
Group 6 1 1 3 10 1,5 0 0,5 2 19 9% 
Group 7 0,5 0,5 2 4 3 0 0,5 1,5 12 6% 
Total  21,5 23,5 24 45 34,5 12 8 38,5 207 100% 
Leader % 70% 30% 25% 22% 23% 42% 44% 38% 29% 29% 

 
Table 2: Initial task allocation in DELTA 
 
Moreover, there were two technical work packages, WP6, where only groups 1-5 would 
contribute to and WP7, where mainly groups 1 and 2 would contribute to. Another point 
that should be noted is the distribution of project resources, which indicates that groups 6 
and 7 had a more peripheral role in the project than the rest of the groups. We would 
expect, therefore, that in the dynamics of the collaboration groups 6 and 7 would also 
show different patterns, also given the fact that they did not participate at all in work 
package 6.  
 

In conclusion, the dynamics of the collaboration in the team are expected to be influenced 
by a number of variables. The team focused on traditional knowledge production, with 
members from different specialties within the broad social sciences, which would result 
in a similar attitude and more or less equal distribution of expertise towards the topic of 
the project. Groups 4 and 5 on one hand and groups 1 and 2 on the other would maybe 
show patterns of closer collaboration, due to their prior relations. The task allocation is 
expected to result in an integrative type of collaboration, with the participation of all 
groups in the research design and the exchange of ideas, with a different behaviour of 
groups 6, 7 and 8, which were more peripheral in the allocation of resources.  

In what follows a short history of the team is presented, which can contextualise the 
collaboration and communication patterns in the following sections.  

 

                                                 

 

30 Work package 1 (Management) and work package 8 (Dissemination and 
Exploitation) are considered administrative work packages. 

99 
 



 

History of the team 
 

The DELTA project was largely formed by the latter project leader, Mario31. The idea 
was born in a conference where he met Karin, and after the conference, Mario 
approached Yiannis, and Jan, having worked with both of them in a previous EU-funded 
project. Mario also contacted James and Barry (who he hadn’t met before) via email, 
because of their reputation in the field of computer-mediated communication. James 
informed him of Markham, another renowned researcher in their field, with whom he had 
collaborated before in the past. Markham also belonged to the same university as Jan. 
Sophia took the initiative of contacting Mario, after being informed about the project idea 
by her boss, who was invited by Mario as he knew him before. Finally, Franko was also 
contacted as he belonged to Mario’s personal network, since they knew each other before 
the project. The team was formed.  

 

This study begins with the closure of the research team in the sense of a closure in the 
means of communication. The partners who decided to write the proposal started 
communicating with a closed emailing list, which Yiannis provided (August 2000). 
Shortly after that (week 3), the team met face-to-face to work on the details of the 
proposal, and decide on the distribution of resources. The first two months the team 
worked on the project proposal, following the initial interest expressed by the European 
Commission officers in their project, and their suggestions for changes in a review 
meeting in Luxemburg (week 5).  The final documents were sent to the project officer in 
week 10. After this stage, there is an interim period until week 36, during which the team 
waited for the final signature of the officers to start with the project. 

 

The project officially started in May 2001 (week 36) when the project documents were 
signed by the European Commission officer and the team met for the first official 
meeting, which would prepare the work. From May until the end of September (week 58) 
the team was preparing the literature review (WP2). In parallel, members also worked on 
WP6, WP7 and WP8. In the following meeting (week 55) the literature review was 
discussed and work on WP3 started, with discussions about the specification of the 
research design.  

 

From week 59 (October 2001) and until around week 85 the team prepared the fieldwork, 
trying to get access in organisations and companies and preparing in parallel the research 
tools (interview schedule and questionnaire). The finalisation of the research tools 
continued some time after that, but after week 85 the groups also started gathering their 
data. However, as the main thrust of the fieldwork was an online survey administered to 
the same company in all countries involved, the preparation of the fieldwork continued 
until week 128 when the online questionnaire was finally ready. This was the stage that 
group 8 contributed to the project, as its task was to implement the online questionnaire.  

                                                 

 

31 I use Rasters (2004) as a secondary data source for the description of the project formation.  
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After that and until week 144, the groups finished with their data collection, and in the 
meeting in week 147 the team discussed the task allocation for the data analysis. In the 
next stage, until week 166 the analysis was performed and the groups wrote their 
contributions to the final deliverables. The results of the project were presented in an 
open conference that they organised (week 165), which was also the last meeting of the 
team. After that meeting, some team members finalised pending contributions, mainly on 
reports of the analyses, as well as pending administration documents.  

In the eyes of the funding agency, the DELTA project was a success: not only were most 
deliverables sent timely to the project officer32, but their quality was also assessed as 
satisfactory33.  

The stages of the project correspond to the linear research design the team followed. 
Even though WP7 and WP8 were conducted throughout the whole project, WP2, 3, 4, 5 
and 6, which represented the actual fieldwork, were consecutive. In the stages presented 
above, the period between week 36 and week 58 represents the completion of WP2; the 
period between week 59 and week 85 roughly follows the work conducted in WP3; week 
85-week 144 is the period during which data was gathered; and in the period between 
week 144 and week 167 WP5 and WP6 were completed.  

 

                                                 
32 Out of the 45 declared deliverables to the project officer, only for 
eleven a revised delivery date was requested to the project officer, 
and ten of them were sent within less than a month from the revised 
delivery date.  

 

33 Only one deliverable was returned back for revisions, in the 
beginning of the project. 
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B. Media functions (qualitative analysis)  
 
As discussed in chapter 3, it is still an unresolved issue whether communication media 
substitute each other; more specifically whether ICTs substitute more traditional media of 
communication (telephone, post, meetings). The main assumption here is that media with 
similar functions (interactional settings) may substitute each other, whereas media with 
different functions cannot substitute each other (Vasileiadou, 2003; Vasileiadou and van 
den Besselaar, 2004a; 2006). Following this assumption, I use qualitative analysis to 
identify the functions of the media used by the DELTA team. In this section, I focus on 
the role and functions of communication media, their ‘identity’ as constructed by the 
collaborative practices (Nardi and O’Day, 1999). Therefore, this analysis helps me 
answer the following questions: What are the types of media used in the team? What are 
the functions the media support? 
 
The medium used predominantly for coordination, and everyday information exchange 
by the DELTA team was the general emailing list, whose maintenance was the 
responsibility of group 2. All members of the team had access to it. The general emailing 
list was used for all working processes: decision-making processes, tensions and 
conflicts, socializing, task allocation as well as for output production. Its role in output 
production was twofold: first attachments through the general list were used for the 
exchange of draft papers, and substantial comments; second, the general list was used as 
a data source for the monitoring and self-observation of the team (task of WP7).  
 
The management list, on the other hand, supported fewer functions. First, its access was 
restricted to the managerial board: the coordinators for each group, or the members 
representing their local group. It had, in this way, a more formal role than the general list. 
It was used mainly for decision-making processes, and tensions and conflicts, whereas 
the topics discussed were managerial (contract, budget allocation etc) or decisions about 
meetings. Often an issue would move from the general list to the managerial list, as it 
became sensitive for some members.  
 
Apart from the use of these two lists, personal emails were also used between the 
members of the team. They were used for decision-making processes and especially on 
sensitive, controversial issues, (e.g. during the discussion on the budget allocation) for 
negotiations during conflicts and their resolutions (e.g. during the tension between 
Yiannis and Mario for the budget of group 2), for socialising at a personal level, for task 
allocation (especially between subgroups) as well as output production (e.g. for the 
finalisation of the research tools, or during the data analysis). In short, they had all 
functions that the general list fulfilled, only at a personal or bilateral level.  
 

 

The DELTA team, moreover, used an online blackboard for document sharing, which 
was initially the responsibility of group 3 (also maintaining the website) and later group 
4. The online blackboard played a role in decision-making processes (limited), task 
allocation (especially through the uploading of the minutes of the meetings) and for 
knowledge production. It was the formal repository of data of the team and also of 
finished versions of reports and deliverables, whereas the attachments of the general list 
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were generally used for work in progress. A few times it was also used for the uploading 
of comments and substantive feedback on texts. Generally its use was rather formal, with 
team-wide decisions on who would upload what type of documents, in which content 
area.  
 
The website, on the other hand, was used more for the presentation of DELTA to its 
environment (organizations under study, evaluators, project officer etc), than anything 
else. Indeed its public relations role was emphasized not only by group 3, which was 
responsible for it, but also by the evaluators of the project, and the project officer. Its 
restricted area (members’ area) was used to a limited extent for task allocation and 
knowledge production, as documents such as minutes of the meetings, draft papers and 
final deliverables were uploaded there. The use of the members’ area never acquired the 
status of the blackboard as the formal repository of documents, however, and only a few 
documents were uploaded there.  
 
The phone was also part of the media repertoire of the team, even though it was rarely 
used. Its use seems to be related with decisions on sensitive urgent issues, for instance 
during the discussion of the budget in the first few weeks, or the resolution of conflicts, 
for instance during the unclear position of group 2 in the team.  
 
Meetings also belonged to the media configuration of the team, According to the 
contract, “[s]cientific meetings – those at the beginning and at the end of any WP – are 
organized by the hosting Contractor, and chaired by the Wp leader.” In general meetings 
had a rather formal character:. “The minute of the meeting will be done by each 
corresponding WP leader. …The minute of Management Meetings are done by the Co-
ordinator. Any kind of minute shall be transmitted by e-mail to the parties within fofteen 
[sic] (15) calendar days after the meeting, and considered as accepted if, within 15 
calendar days from the receipt, no Contractor has objected in a traceable form to the Co-
ordinator” (contract). The agenda-setting for each meeting was also formalised: each WP 
leader proposed the issues for discussion under his/her WP and asked for specific amount 
of time. In general, these rules were followed. This shows that meetings in general had a 
rather formal character in the DELTA team. 
 
Meetings were used for decision-making processes, the resolution and emergence of 
tensions and conflicts, socializing, task allocation and coordination, and also knowledge 
production (limited). The main functions, however, were decision-making processes and 
task allocation and coordination. It is indicative that the decisions mentioned in the 
minutes of the meetings, most often related to coordination than to scientific issues. 
Finally, meetings also functioned as a socialization mechanism: during coffee breaks and 
dinners, the members exchanged opinions on a variety of issues, made jokes etc. Photos 
of the team were taken and sent around through the emailing list afterwards. In this way, 
the meetings also helped in creating and maintaining a team identity.   
 
Finally, the last medium used by the team, only in the beginning was chat, which was 
used for decision-making processes and task allocation and coordination, but very limited 
(three times). Its use never picked up, and it was soon abandoned, even though a few 
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members, especially Yiannis and Karin, were eager to establish it for team-wide or 
subgroup-wide communication.  
 
In sum, the team used the general emailing list and its attachments, the managerial list 
and its attachments, personal emails (single-or multi-addressed), blackboard, website, 
fax, post, phone, meetings and chat. The general list was used for all working processes, 
in a rather informal way; the managerial list was mostly used for decision-making 
processes and conflicts, and was restricted to the representatives of each local group. 
Personal emails were also used for all working processes, at a personal and bilateral level. 
The blackboard had a rather formal and regulated character and was used for task 
allocation and coordination and for exchange of output. The website was used mainly for 
external communication of the team, and limited, for task allocation and output 
production. Fax and post were also used for external communication of the team. The 
phone was used for decision-making processes and during conflicts. Meetings had a 
rather formal character and were used for all team processes, and mainly for decisions 
and task allocation. Finally, chat was used very limited for decisions and task allocation.  
 
What is important to note is the stability of functions that each medium supported through 
time. From the beginning of the team, meetings were conducted in the same way, with 
formal elements, supporting decisions on procedures, division of tasks and coordination, 
socialising and conflict resolution. The same holds for the other media: the functions that 
the emailing list supported in the team remained stable through time: there were 
socialising activities from the beginning, during the course of the project, and its end. The 
managerial list was used for decisions and conflicts also throughout its existence. This 
stability of functions of the media throughout the team’s history is important to 
understand the media configuration of the team, and will be further discussed in 
combination with the results of the quantitative analysis (next section).   
 
There are three distinctions that can help us understand the functions that media 
supported. First, there are media for internal communication (emailing list, management 
list, blackboard, meetings, personal emails and to a lesser extent chat, phone and fax) vs. 
media for external communication, that is, communication between the team and its 
environment (website, personal emails, post, review meetings). Second, there is the 
distinction between team-level communication media (emailing list and its attachments, 
meetings, blackboard, website) vs. personal communication media (personal emails, 
phone, fax, and chat). Third, there is the distinction between different working processes 
that each medium sustained. Thus, the functions of media in DELTA can be 
conceptualised along these three axes (Table 3).  
 
This table summarises the results of the qualitative analysis and will provide the basis for 
understanding the quantitative analysis conducted in the following section. The next 
section traces the use of communication media in time and answers the questions: How 
does the use of media change in time? Which collaborative events influence the use of 
media? The media analysed include the two mailing lists, their attachments, the 
blackboard, and the meetings, which represent the media used for team-wide, internal 
communication.  
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MEDIA INTERNAL/EXTERNAL PERSONAL/TEAM-

LEVEL 
WORKING 
PROCESSES 

General list internal team all 
Management list internal team Decisions, tensions 
Website both team Task allocation, 

output production 
Blackboard internal team Task allocation, 

output production 
Meetings internal both all 
Personal emails both personal all 
Phone both personal Decisions, tensions 
Chat internal personal Decisions, Task 

allocation 
Table 3: Functions of media used by DELTA 
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C. Dynamics in time 
 
In this section I identify the dynamics of media use through time. The research questions 
to be answered are: How do working processes of research collaboration influence the 
frequency of media use? What is the media configuration of the team? How does the 
frequency of media use change through time?  
 
First, graphs of the distribution of the frequency of each medium in time were produced. 
This helped identify how the frequency changed through time, and possible trends of the 
variable.  

 
 
Figure 3: Distribution of emails in the general list over time 
 
In Figure 3 the distribution of emails through the general list is presented. The use of the 
emailing list seems to be divided in three periods of steady increased use between two 
shorter periods of low use: week 1 – week 10 (approximately); week 28 – week 93; week 
107 – week 171. The first period corresponds to the finalisation of the proposal, with 
infrequent use when the team waited for the project to start formally. From week 27 
onwards the team received the news of approval and started organizing the kick-off (first) 
meeting. This period finishes approximately in the end of May 2002 (week 92). Then, the 
frequency of emails drops again, maybe following the slack in work during the summer 
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months34. And from week 109 onwards, the frequency of emails picks up again, until the 
formal end of the project (November 2003). So, the frequency of emails in the list follows 
the common work carried out. The distribution of the frequency of the general list is more 
or less even through time. 

 
 
Figure 4: Distribution of emails in the management list over time 
 
The distribution of the emails in the management list (Figure 4) shows a negative trend 
over time, as the frequency of emails drops35. After its introduction, the use of the list 
increased quickly and then it gradually declined. This could indicate two things: either 
that the functions of the management list were transferred to another medium 
(substitution) or that the functions became less relevant in the course of the project. It 
could be the case that there was no need for discussion of managerial issues as time went 
by, a possible learning process of administration and management issues. The distribution 
of the variable suggests that the higher the values of the variable, the higher its variance 
(especially visible in the period between week 47 and week 67). This indicates that a log 
transformation would be necessary.  
 
                                                 
34 The first summer there doesn’t seem to be a much lower use of the 
emailing list, maybe because the team was preparing the literature 
review and the second meeting, and the last summer the team was busy 
with the analysis of the data that they had just collected. 

 

35 Even though at first glance the trend seems to be linear, the 
variable can be better explained (higher Rsq) as following a cubic 
trend. This analysis can be seen in the Appendix (pp. 8-9), and it is 
noted here to explain why an ARIMA with an integrated component did not 
fit the management list. 
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Figure 5: Distribution of documents uploaded on the blackboard over time 
 
Figure 5 presents the uploading activity on the blackboard. The uploading activity seems 
evenly distributed in time in the periods that the blackboard was technically available and 
no specific trend can be identified. 
 
Figure 6 presents the number of attachment sent through the general emailing list, which 
seems to follow the frequency of the emails. We can again see the three periods of 
increased use, between two short periods of lower use, which were identified in the 
frequency on the emailing list. This suggests that the attachments also followed the 
common work carried out. The distribution of the variable is also more or less even in 
time, and no trend can be identified.  
 
Finally, Figure 7 presents the distribution of the attachments in the management list. It is 
clear from the graph that there were not many attachments sent through the management 
list, and the activity is sparse.  
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Figure 6: Distribution of attachments in the general list over time 
 

 
Figure 7: Distribution of attachments of the management list over time 
 
After this examination of the frequency of media use in time, I now turn to perform 
ARIMA analysis (pp. 3-5 Appendix). First, the variables were checked for stationarity. In 
the Appendix (p.5) Table 2 shows the results of the Augmented Dickey-Fuller test for the 
variables. It shows that the DELTA media variables have mean-stationarity, and no 
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variable needs differencing (as the p value is smaller than 0.01 which means that the null 
hypothesis of non-stationarity can be rejected).  
 
I computed the autocorrelations and partial autocorrelations (ACF/ PACF) of the 
variables. The analysis revealed significant autocorrelations for the general list, and its 
attachments, the managerial list and its attachments. For the meetings and the blackboard 
there is no significant autocorrelation at any lag, which indicates that there is no influence 
of the past on their use.  
 
The autocorrelations in the series show the extent to which their present values depend on 
their past. So, meetings, and the use of blackboard have no memory, and their present use 
is not influenced by their past. This could be related to their formal function: as the 
qualitative analysis showed, both media had a formal character: meetings for 
coordination and the blackboard for the exchange of data and final documents. It could be 
the case that the more formal a medium is and the more prescribed its use, the less its use 
is determined by its history or past. In contrast, the activity in the two lists, whose use 
was not regulated, revealed memory. 
 
The research question addressed in this section is how collaborative processes influence 
the frequency of communication media. At first stage, linear regressions were performed, 
with each communication variable as dependent variable, and all collaboration variables 
as independent variables. This was done to identify which independent variables 
influence in a statistically significant way the frequency of communication media. The 
analysis (Appendix pp. 6-7) shows that: socialising, decisions and output production were 
contemporaneously positively related to the general list emails and its attachments 
(controlled for other collaboration variables); and decisions were positively related to the 
managerial list emails and its attachments.  Therefore, these variables were included in 
the multivariate ARIMA models of the media frequencies. 
 
Further, cross-correlations were performed between the communication media, meetings, 
deadlines, and collaboration activities, over four lags. In Chapter 3 it was discussed that 
meetings and deadlines were expected to increase the frequency of media beforehand. 
The cross-correlations tested whether there were relationships between values of the 
collaboration variables (independent) and lagged values of the media variables 
(dependent). In the Appendix (p. 8) I show the cross-correlations which exceed 2 
standard errors. For the following analysis I include the variables with the highest cross-
correlation coefficient. On the basis of these analyses I included in the multivariate 
ARIMA models the following independent variables:  meetings leading 1 week, and 
deadlines leading 3 weeks for the general list and its attachment. It is noted that the other 
relationships between the independent collaboration variables and the dependent media 
variables were contemporaneous: a decision in week t would increase the emails sent 
through the list that same week.  This indicates a short-term impact of these independent 
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variables on media frequency. Indeed, no previous research suggested a lagged impact of 
any collaborative process on media frequency36.  
 
Finally, a suitable ARIMA model was identified for each variable with memory, which 
included the independent variables indicated in the preliminary analyses (OLS 
regressions and cross-correlations). As the following tables will show, some of the 
variables identified in the preliminary analyses as independent, become statistically 
insignificant when inserted in the ARIMA.  
 
 Estimates Std Error t p value 

MA1 -0.061 0.102 -0.597 0.552 

MA2 -0.350 0.103 -3.391 0.001 
Output production 2.171 0.478 4.541 0.000 

Decisions 0.266 0.475 0.560 0.577 
Socialising 0.708 0.564 1.256 0.212 

Meetings (t+1)  0.260 0.071 3.691 0.000 

Deadline ( t+3) 1.383 0.397 3.485 0.001 

Blackboard 0.414 0.133 3.127 0.002 

Constant -0.016 0.588 -0.028 0.978 

Table 4: ARIMA model for general list attachments 
 
Table 4 shows that the multivariate model for general list attachments is ARIMA (0,0,2) 
with θ2=-350. Moreover, output production results in an increase of attachments by two 
attachments; coming meetings the following week also increase the exchange of 
attachments, as well as a coming deadline in 3 weeks37. This is reasonable to expect 
since, a deadline in week t, would mean the documents needed to be sent to the 
Commission that week, therefore, it would probably be sent to the project manager a 
week in advance, and it would be exchanged as work in progress 3 weeks in advance of 
the deadline. Finally, more attachments are also exchanged when documents are 
uploaded through the blackboard. Decisions and socialising were included in the model 
because they were indicated by OLS as independent variables; however, when inserted in 
the ARIMA they become statistically insignificant.  
 
Table 5 shows that the multivariate model for general list is ARIMA (0,0,1) with θ=-234. 
When there is a decision taking place, it results in approximately three more emails being 

                                                 
36 A critical reader may suggest that I do not take advantage of the 
possibility that ARIMA gives to identify an independent variable that 
precedes in time the dependent. However, if that was the case with the 
variables here, it would have shown in the cross-correlations that were 
conducted. This could suggest that a lower aggregation level of the 
data might have provided different results. However, no theoretical 
reason or previous empirical result justifies it.  

 

37 I remind that decisions, conflicts, output production, socializing 
are dichotomous variables (presence coded 1; absence coded 0) 
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sent through the list; socialising results in 9 additional emails through the list; and output 
production results in 5 additional emails through the list. Further, a meeting the next 
week increases the exchange of emails. This is consistent with observations of the team, 
which exchanged a number of additional emails before a meeting to coordinate the 
meeting place, agenda, exchange of work etc. As expected, when documents were 
uploaded on the blackboard, it resulted in exchange of emails. As suggested in the 
methodology chapter (chapter 4), whenever a member uploaded documents, she sent an 
email through the general list to notify the rest of the team. Here again, the impact of 
deadlines three weeks ahead becomes statistically insignificant.  
 
 Estimates Std Error t p value 

MA1 -0.234 0.099 -2.360 0.020 

Decisions 3.782 1.908 1.982 0.050 

Socialising 9.624 2.209 4.357 0.000 

Output production 5.590 2.004 2.790 0.006 

Meetings (t+1) 0.822 0.294 2.800 0.006 

Deadlines (t+3) 2.684 1.628 1.648 0.103 

Blackboard 1.112 0.573 1.941 0.055 

Constant 1.701 2.382 0.714 0.477 

Table 5: ARIMA model for general list 
 
 
 Estimates Std Error t p value 
MA1 -0.225 0.090 -2.501 0.014 
Decisions 2.263 0.712 3.179 0.002 

Constant -3.540 0.529 -6.694 0.000 

Table 6: ARIMA model for logged management list 
 
Table 6 shows that the multivariate model for the management list is ARIMA (0,0,1) with 
θ=-225 and log transformation, indicated already in the visual inspection. Further, 
decisions increase the exchange of emails through the management list, by approximately 
2 emails.  
 
 Estimates Std Error t p value 
MA1 -0.377 0.090 -4.211 0.000 
Decisions 0.553 0.231 2.395 0.018 

Constant 0.342 0.191 1.786 0.077 

Table 7: ARIMA model for management list attachments 
 
Finally, Table 7 shows that the multivariate model for the management list attachments is 
ARIMA (0,0,1) with θ=-377. Decisions somewhat increase the exchange of emails 
through the managerial list.  
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All the variables are described with (0,0,1) MA models, except from the attachments of 
the general list, which are described with a (0,0,2) MA model (for the univariate 
specification of the models see Appendix p. 11). As noted in chapter 4, the MA-models 
indicate that each value of the variable is determined by the current disturbance and the 
previous disturbance. According to the results obtained here, the use of the two emailing 
lists and their attachments are affected by shocks in the short term, with the general list 
attachments having a longer memory than the other variables. That means that a shock 
would influence the use of the managerial list for two weeks, and then it would stop 
influencing it. For the case of general list attachments, the ARIMA (0,0,2) model 
indicates that the current value is influenced by the error value lagged two time periods: 
the exchange of work as a process has a longer memory.  
 
Moreover, in the models for these media the coefficient (θ) is negative, which means that 
the disturbance has a reverse effect on their use the following week. So, a shock in week 
20 may increase the use of the managerial list that week, but in the following week the 
variable would move back to its initial values (equilibrium) and the shock would be 
corrected for (Hollanders and Vliegenthart, 2008).  
 
If we conceptualise the DELTA team as a complex system, we can understand the 
negative coefficient of the shocks on the system reflecting negative feedback loops in the 
system: the influence of a random shock is offset the following week. Miller and Page 
(2007) suggest that systems that settle into equilibrium tend to include primarily negative 
feedbacks, and those systems tend to be stable and predictable (p. 75). Indeed, the 
stability of the functions of the media, and of their frequency distribution in time reflects 
this. The existence of negative feedback loops was already hypothesised in chapter 2 
(section D), and it was related to systems with low degree of complexity.  
 
In addition, the moving average models indicate a certain stability of the variables over 
time, as the influence of external “disturbances” is only in the short term,. In this sense, 
the use of the two lists and their attachments in DELTA follow rather stable patterns in 
time. The managerial list did require a log transformation, which means that the 
underlying process of the variable was not stationary38. However, the process underlying 
all other media variables was stationary.  
 
So which collaborative processes influence the frequency of communication media in 
DELTA? The results of the ARIMA analyses in the previous page suggest that decisions 
systematically increase the frequency of the general list, the management list and its 
attachments. Especially for the general list its increase is approximately four emails more, 
when decisions take place. Further, socialising and output production also influence 
substantially the use of the general list, by an increase of approximately ten and five 
emails respectively. It is interesting to note the fact that socialising is the activity that is 
the most influential for the use of the general list. Finally, output production also 
increases the sending of attachments substantially.  
                                                 

 

38 A series requires log transformation when the variance of a series 
decreases (or increases) as the mean of the series decreases (or 
increases) (McCleary et al., 1980: 52).  
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In addition, the analyses also show that meetings led to an increase of the general list and 
its attachments one week before. Also, deadlines increased the exchange of attachments 
three week before. In anticipation of meetings, the team members sent each other their 
work, as well as information about the coming meeting. It is interesting to note that even 
though the use of the general list preceded meetings, it doesn’t mean that it “causes” the 
meetings to happen. Indeed, causality is here reversed: something that happened later 
caused a prior event. In this respect, we can understand the team as an anticipatory 
system: it expects the meeting to take place and increases its frequency of communication 
in anticipation of the coming meeting and deadline (Rosen, 1985).  
 
Finally, in order to identify which processes influence the uploading of documents to the 
blackboard, I run linear regression (Table 8), since the variable did not show any 
statistically significant autocorrelation (ACF/PACF). Table 8 indicates that conflicts 
increased uploading of documents on the blackboard (by 1 additional document), as well 
as the meetings. Indeed, the observation of the team has shown that one week after the 
meeting, the minutes of the meeting, and other decisions and agreements would be 
systematically uploaded on the blackboard.  
 
 Unstandardized 

Coefficients 
Standardized 
Coefficients 

t p value 

  B Std. 
Error 

Beta   

Constant 0.653 0.169  3.873 0.000 

Conflicts 1.228 0.430 0.268 2.856 0.005 
Meetings (t+1) 0.131 0.054 0.226 2.402 0.018 

Table 8: Linear regression of blackboard uploads 
 
Moving to the issue of possible substitution between communication media, a possible 
substitution effect (in the short term) could be indicated if the use of one medium was 
negatively correlated with the use of another medium. Moreover, a clear boosting effect 
would be indicated if the use of one medium was positively correlated with the use of 
another medium. As the analysis showed, meetings boost the use of the general list and 
its attachments one week before, and the use of blackboard one week after.  
 
It seems that members exchange documents to be discussed in the meetings, as well as 
the agenda of the meetings one week before each meeting. After a meeting, the decisions 
made and the texts finalised during the meeting are uploaded on the blackboard.. 
Meetings also increase the use of the general list one week before: an examination of the 
data shows that this is not only related to the attachments sent, but also to questions and 
answers about the logistics of the meeting: time and place, different hotels etc.  
 
Furthermore, document uploads also increase the use of the general list and the exchange 
of attachments through the general list. This indicates that media in the team reinforced 
each other. The lack of a statistically significant negative correlation between the 
managerial list and any other medium suggests that there probably was no substitution of 
the managerial list in the long term by any other medium (as hypothesised during the 
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visual inspection). The functions of the management list were probably more relevant in 
the beginning of the project than in the end, with more communication about managerial 
and administration issues in the beginning of the project than in the end. Indeed, initial 
questions and clarifications about the administration documents (progress reports, cost 
statements etc) through the managerial list disappeared at a later stage. This indicates that 
aspects of management and administration of the project became a routine activity: there 
was a learning process of managerial and administration activities.  
 
What do these analyses tells us about the media configuration in the DELTA team? The 
team used a variety of different media for internal and external, team-wide and personal 
communication to support different functions. The media used the most were the general 
list, the managerial list and meetings. The functions that the media supported were stable 
throughout time and there was no differentiation in periods according to these functions, 
since decisions, socialising etc occurred throughout the whole history of the team. 
Moreover, the frequency of media use was distributed evenly over time, with the 
exception of the management list, whose frequency decreased over time, probably due to 
learning effects. So, the team managed to create and sustain a more or less stable media 
configuration, without any sudden changes, with respect to the types of media used, the 
functions the media supported and the even distribution of the frequency of media use.  
 
This stability was reflected by the MA models with negative coefficients describing the 
media variables, with the effect of random shocks being offset in subsequent periods, and 
a return to equilibrium taking place. So, how does the frequency of media use change 
through time? In the theoretical section it was argued that different media would show 
different dynamics in time. Here there were two types of media: the ones without 
memory (meetings and blackboard) whose use was highly formalised, and the ones with 
memory, which followed the same MA model: short term influence of previous and 
current random disturbances. 
 
Which working processes influenced the use of media? Decisions increased the 
frequency of the general list, the management list and its attachments. Socialising and 
output production also increase substantially the use of the general list. Output production 
increased the sending of attachment substantially. Finally, deadlines increased the 
exchange of work through the general list three weeks in advance.  
 
This chapter focused on the dynamics of media configuration and how collaboration 
practices influenced the frequency of media use. The next one emphasizes how working 
practices of the DELTA collaboration are influenced by differences among media. 
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