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Summary 

Currently teams become more and more important. An increased use of teams presents both 

opportunities and challenges. One of the challenges has to do with teamwork and time. Team 

success depends on the ability of a team to collaborate effectively and work efficiently toward 

solving problems and team task execution on time. This study was performed in the context of a 

global engineering company (Lloyd’s Register) to describe how real-life project teams organize their 

time at work based on shared temporal cognitions. In addition, I studied how teams create a shared 

temporal cognition.  

 

Teams in real-life have to deal with individual temporal preferences to perform according to an 

organizational agenda and team schedules. Individual temporal preferences are captured in different 

definitions, like: pacing styles, time urgency and time perspective (e.g., Mohammed & Harrison, 

2013). Because team member’s behaviour is based on each individual’s temporal interpretation, 

sharing temporal cognitions will enhance team performance (Gevers, Rutte, & van Eerde, 2004). 

Shared temporal cognition describes the team member’s common views about the time-related 

aspects of task performance (Mohammed, Tesler, & Homilton, 2012). It reflects team member’s 

agreement on the importance of meeting deadlines, on the distribution of tasks over time and the 

pace in which the team should work in order to realize a team outcome (Gevers & Peeters, 2009). 

Shared temporal cognition is made up of three beneficial properties, sharedness, appropriateness 

and awareness. First, sharedness refers to knowledge “held in common” amongst team members 

(Thompson & Fine, 1999). Secondly, the correctness of the knowledge or belief structures 

maintained by team members is captured in the appropriateness (Marks, Zaccaro, & Mathieu, 2000). 

Finally, awareness reflects team members realization that they have a shared understanding on task, 

team and time (Gevers & Rutte, 2013).  

 

This study exists of a multiple case study on how real-life teams adopt shared temporal 

cognition by answering the following research questions;  

Rq 1.  How do sharedness, appropriateness and awareness of shared temporal cognitions 

develop over time in a project team? 

Rq 2. What forces drive changes in sharedness, appropriateness and awareness of shared 

temporal cognitions? 

Rq 3.  How do changes in sharedness, appropriateness and awareness of shared temporal 

cognitions impact team performance in real-life project teams? 
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During this study, qualitative in-depth interviews were conducted with representatives 

(including both managers and team members) from four different project teams coming from Lloyd’s 

Register’s Energy division. Each project was unique and performed with high technical expertise. 

Interviewees were asked about, team time management activities, the properties (sharedness, 

appropriateness and awareness) of shared temporal cognition within the team, team outcomes and 

their personal motives and feelings about team processes including work motivation, synchronized 

task execution and team performance.  

 

In the course of the interviews it was indicated that there was hardly any shared temporal 

cognition in the teams that were examined. The teams predominately did share goal responsibilities 

in low task interdependency. The projects typically start with a bid-phase where the project manager 

negotiates the planning and the goals of the project. After that, project plan and scheduled 

objectives were being communicated during the kick-off meeting. Thereafter, each team member 

communicates and interacts almost only with the project manager individually. A project manager 

measures the progress of each individual by setting (bi)weekly progress reports to create an insight 

on how individual team members are performing. Deviations and problems within the project get 

solved by the project manager, which could for example consist of: re-scheduling the project or 

hiring extra resources. This means that the project manager controls all communication and task 

execution in any project phase. 

 

 Interviewees indicated that the project manager performed the bid-phase without interaction 

with the team members. Sometimes tasks get underestimated in the planning, which therefore 

harms team members faith in the project management. Due to the hierarchical project strategy, 

members mainly focus on their own task execution and do not have a clear view of the whole project 

picture. Moreover, although current projects were performed in line with the requirements of the 

client, team members reported that they do not feel part of the team and do not care a great deal 

about the overall team performance. Requests and opportunities to adjust actions always went 

through the hands of the project manager. Clearly, one could argue that this did not promote 

efficiency in task synchronization or an appropriate shared understanding within the team about 

how to accomplish team goals together. In fact, it might also hamper members motivation because 

of low commitment and ineffective team work. Feedback and team communication was missing in 

the case studies, while it was found to be beneficial for collaboration and cohesion and might create 

more commitment among the team performance.  
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To conclude, the findings of this research indicated that at Lloyd’s Register project managers 

initiate and control all communication between the team members and between the team and the 

client. There was hardly any explicit strategy to create a shared temporal cognition within the project 

teams, or any proof for the different shared temporal cognition’s properties. More contact and 

information sharing among team members themselves may stimulate a sense of team cohesion and 

may enhance team motivation and team collaboration. For most of the time team members had 

individual contact with the project manager and had little or no contact with each other. Which does 

not support a shared belief structure among the team members regarding project execution.  

 

The theoretical contribution of this research was focussed on how teams in real-life set shared 

temporal cognition. According to the research findings; shared temporal cognition may be less 

relevant when a project manager completely controls all the communication and secures the project 

planning. However, this is only possible in organizations with highly technical employees who are 

motivated to carry out their own task without much personal autonomy and control. Surely, keeping 

team members motivated in the face of rising temporal challenges may prove to be a challenge in 

itself. However, it can be suggested that in order to make optimal use of a team, project teams do 

require more shared understanding of task-, team- and time-related aspects of their collective task 

(e.g., Cannon-Bowers, Salas, & Converse, 1993; Gevers & Peeters, 2009). As indicated during the 

different interviews, team members involvement probably affects motivation in the team by 

increasing the feeling of responsibility and level of interest, which finally affects the job satisfaction 

and team performance of the team members.  

 

This master research was executed by providing an observational on shared temporal cognition 

of real-time project teams. The conclusions were be drawn by answering the (sub)questions. Project 

teams within Lloyd’s Register have less shared temporal cognition but seem to be successful, since 

clients satisfaction is met in all cases. To sum up, two scenarios can be given which follows from the 

research findings. Whereas the first scenario exists in current situation, including adverse effects 

such as: lack of individual motivation or organisational inflexibility, and the second scenario describes 

how to implement shared temporal cognition in real-life, which is the predecessor of the 

recommendations and suggests an additional model condition: team cohesion. To get a practical grip 

on the shared temporal cognition three CIMO logistics were made as recommendations. Herein team 

commitment (CIMO 1), service agreements (CIMO 2) or feedback (CIMO 3) serves to promote shared 

temporal cognition within the project team specific for Lloyd’s Register. 
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Preface 

Teams are facing an increase in temporal challenges to perform projects (Gevers & Rutte, 2013). 

Individual views on time may lead to disagreements on processes and cause dysfunctional team 

behaviour and interpersonal problems, such as resentment and affective conflict (Kellermanns, 

Floyd, Pearson, & Spencer, 2008). Therefore, teamwork requires common understanding of the time-

related aspects. While most performed team research to shared cognition pays insufficient attention 

on time and ignores the timeliness of task completion, shared temporal cognition is not fixed 

phenomena but dynamic belief structure that occur over time a as result of teams behaviour, 

learning and adaptation (Uitdewilligen, Waller, & Pitariu, 2013). My qualitative multiple case studies 

investigate how shared temporal cognition exists and develops in real-life project teams within 

Lloyd’s Register. This report is the result of my graduation project and marks the end of my master in 

Innovation Management.  
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1 Introduction 

Teams in organizations are increasingly facing temporal challenges to perform high task 

interdependent projects (Gevers & Rutte, 2013). Finishing on time is most important for project 

success (Freeman & Beele, 1992). Therefore, time is a central component in all task execution and 

many project teams operate under time pressure (Karau & Kelly, 2004). Teams are dealing with time-

related elements of teamwork such as deadlines, schedules and individual temporal characteristics 

among team members. Teams operate in function of all individuals and their primary goal is to 

achieve a contribution to the organization. They do this with a broad set scale of activities and 

efforts. Team performance requires synchronized actions and to support these activities members 

share knowledge of an understanding of “what” (taskwork) and “who” (teamwork) to perform 

(Mohammed, Ferzandi, & Hamilton, 2010). Differences among team members in how to use time 

may work as a catalyst for conflicts, as the actions of one individual may be interfering with the 

outcome attainment of another. Furthermore, individual temporal differences may also lead to 

discrepancies in shared understanding of strategic priorities within a team (Kellermanns et al., 2008). 

Therefore, temporal cognition needs to be shared. Gevers and colleague (2013) suggest that in order 

to establish synchronized and harmonized actions team members must hold shared temporal 

cognition. Shared temporal cognitions refer to the “establishment of agreement about how to use 

time within the team” (Gevers & Peeters, 2009; p. 381). “Having shared temporal cognitions means 

that team members agree on the importance of meeting deadlines, on the allocation of tasks over 

time and the pace with which the team should work toward task accomplishment” (Gevers & Rutte, 

2013; p. 7). Therefore, it has been suggested that the team performance should be enhanced to 

include shared perceptions of temporal milestones and the pacing of actions (e.g., Gevers, Rutte, & 

van Eerde, 2006). Still, the role of temporal aspects has been less examined in past research 

(Mohammed et al., 2010). Team performance exist within time-related aspects, a failure to 

understand “when” a task should be executed will harm team performances. In many real-life 

projects, teams are inadequately aware of who is doing their task “when”, see the scenario coming 

from Porras (1987) in Textbox 1. 
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Textbox 1 - The following scenario occurs in many organizations and is in line with the shared temporal cognition 

model of managers temped to plan actions. As a consequence of lacking shared temporal cognition, organizations do 

not reach an agreement on exactly what to do and when. The source of the difficulties seems to be that widely diverse 

interpretations exist about “when” to perform. A typical example is the organizations inability to deliver its products 

according to schedules: “The marketing manager saw the problem as an attitudinal one: If manufacturing really cared 

about taking care of our customers, they would get the products delivered as promised. A product manager saw it as a 

scheduling problem: If manufacturing would schedule its activities properly, it would be able to deliver products on 

time. The engineering manager saw it as a resource problem: If manufacturing had the personnel and machinery to 

meet the demands placed on it, products would be delivered when promised. The manufacturing manager saw it as a 

problem of priorities: If marketing wouldn’t treat every order as equally important and makes unrealistic promises 

about delivery schedules, we could get the products out on time.” (Porras, 1987; p. 25) 

 

As the discussion unfolded, the assumption held by each manager about what the problem really was never 

clearly surfaced. Because of all the differing views and the lack of a shared understanding, the managers were unable 

to agree on the best actions to take. This scenario describes weaknesses in the approaches to organizational planning. 

The managers did not share a common understanding of the identified problems and temporal aspects of the 

diagnosis. Because the meaning of each problem statement was somewhat different for each individual, collectively 

the team could not agree on the appropriate corrective action. Preferences for different solutions were based on 

different understandings of the time distribution and time-related issues. 

 

As stated, in textbox 1 an agreement on the temporal aspects of teamwork is not a given. 

Gevers and colleagues (Gevers et al., 2006; Gevers & Peeters, 2009) performed a series of field 

studies in which they examined properties and consequences of shared temporal cognition. They 

identified sharedness, appropriateness and awareness as important properties of a team’s temporal 

cognitive model (Gevers & Rutte, 2013). Sharedness refers to knowledge “held in common” amongst 

team member, i.e. team member’s overlapping view of anything that is required in team 

performance. The accuracy of the shared temporal cognition is captured in the appropriateness, or 

the correctness of the knowledge or belief structures maintained by team members (Marks et al., 

2000). Awareness exists when team members realize that they have a shared understanding on task, 

team and time (Gevers & Rutte, 2013). Although several studies have confirmed the beneficial 

effects of these properties on team coordination, team motivation, or team performance (e.g., 

Mohammed et al., 2010; Rentsch & Hall, 1994; van Ginkel & van Knippenberg, 2008), little is known 

about how they evolve over time. Many teams perform in a dynamic and changing environment, in 

which unexpected circumstances can arise every moment. Consequently, teams are frequently 

confronted with changes in the environment that require an adaptation of their cognitions in 

response to the task setting (Uitdewilligen et al., 2013). As a result, existing shared temporal 

cognition evolves and changes over time. In this master thesis, my interest goes out to: how shared 

temporal cognition developed over time? what forces drive the changes? how changes affect team 

performance?  
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The aim of this master thesis project was to describe the shared temporal cognition in real-life 

teams within Lloyd’s Register in a systematic way. The different research questions are likely to yield 

new theoretical insight as well as practical insight on how to enhance team performance especially in 

time critical projects. Therefore, research should be conducted on the individual effects of the 

different properties in a dynamic environment. This study will lead to better understanding on how 

to deal with shared temporal cognition in real-life and specifically how a team must act and perform. 

Eventually, a team is more efficient when they are likely to build their own common perspective on 

task execution. Finally, this insight will be useful in explaining, describing and interpreting the 

different properties of shared temporal cognitions. So, the focus of this research will lie on real-life 

teams that are acting in a dynamic environment in which it is likely that shared temporal cognitions 

evolve over time. This master research tries to answer the following research questions to improve 

an understanding of the concept of shared temporal cognitions: 

 

Rq 1.  How do sharedness, appropriateness and awareness of shared temporal cognitions 

develop over time in a project team? 

Rq 2. What forces drive changes in sharedness, appropriateness and awareness of shared 

temporal cognitions? 

Rq 3.  How do changes in sharedness, appropriateness and awareness of shared temporal 

cognitions impact team performance in real-life project teams? 

 

In the following chapter I will discuss the theoretical background and explain the concepts of 

interest in more detail. Next, I will explain how this research was implemented and executed within a 

real-life organisation. Thereafter, the research findings will be interpreted in line with the research 

questions. And finally, I conclude with some recommendations for Lloyd’s Register and a research 

reflection. The conclusions of the qualitative research lay in a report with an explanation of the 

shared temporal cognition in real-life project teams. Although the outcomes will be organisation 

specific, general insights regarding essential elements and aspects of shared temporal cognition will 

be distilled from the collected data. The theoretical insight will relay in a more conceptual description 

of how shared temporal cognition exists in a project team or in the formulation of development of 

shared temporal cognition. On the other hand, a practical insight will be given in a CIMO logistic 

recommendation plan, suitable for the managerial organisation and different project teams. Both 

insights are company specific that focus on the shared temporal cognition within the Lloyd’s Register 

teams.   
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2 Theoretical Framework  

Reality for many organizations today is that teamwork is important. Team success depends on 

the ability of teams to collaborate effectively and work efficiently toward solving problems and task 

execution on time. To perform as a team, a collective view is needed under all circumstances. This 

prospect is captured in the phenomenon of team cognition. “Team cognition refers to the ways in 

which teams process and use their information” (Miles & Kivlaghan, 2008; p. 192). More specifically, 

team cognition refers to the shared information and knowledge understanding held by members 

within a team and the way in which the team use knowledge understandings. Team cognition is the 

representation of the “world” inside team members heads, also referred to as a mental model. 

Mental models are intellectual representations which allow people to describe, explain and predict 

the behaviour of others (Mathieu, Heffner, Goodwin, Sales, & Cannon-Bowers, 2000). Shared team 

mental models are a mental representation of knowledge regarding key components of a teams’ 

environment that is held in common amongst team members (Mohammed, Klimoski, & Rentsch, 

2000). Cannon-Bowers, Tannenbaum, Salas and Volpe (1995) identified a shared mental model as a 

knowledge-based team competency that is critical to team effectiveness and team performance. As 

displayed in Figure 2-1 each team member needs to understand the relations in the work within a 

team: the arrows between individuals. The question mark concerns the problem or opportunity that 

is discovered only when the team works collectively and is unknown beforehand. 

 

 

  Figure 2-1 Team Cognition 

Early work on shared mental models suggested that there are two domains of mental models, 

the shared understanding of the task (task-related mental model) and the shared understanding 

regarding roles and responsibilities of team members (team-related mental model) (Cannon-Bowers 

et al., 1993; Mathieu et al., 2000). Task-related aspects describe team procedures, tasks and 

equipment and team-related features describe team interaction processes (Lim & Klein, 2006; 

Mathieu et al., 2000). Additionally, there are a number of studies that have emphasized teamwork 
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and taskwork as two broad categories of mental model content and suggest that a shared 

understanding of the “what” and the “who” is critical to team functioning (e.g., Mohammed et al., 

2010). However, some scholars have stated the need to also consider the “when” of task and 

teamwork in order to establish synchronized action and effective team performance (e.g., Gevers & 

Rutte, 2013). That is, team members also need to have a shared understanding of how to use the 

time available when executing tasks, which is captured in shared temporal cognition.  

2.1 Shared Temporal Cognitions 

Individuals organize their time at work based on two sets of conditions regarding time in the 

work place (Blount & Janicik, 2001; 2002). One condition focuses on individual temporal preferences 

and the other originates from the organization’s temporal agenda. Individual temporal preferences 

are captured in different constructs, like: pacing styles (patterns of effort distribution over time in 

working toward deadlines), time urgency (feeling chronically hurried) and time perspective (cognitive 

bias toward being past, present, or future oriented) (e.g., Mohammed & Harrison, 2013). Inequalities 

in individual preferences reflects team members temporal orientation (Mohammed & Nadkarni, 

2011), which lead to dysfunctional team behaviour and interpersonal problems (Kellermanns et al., 

2008). Therefore, Gevers and colleagues (2006) argue that team members must act towards team 

synchronization. Team synchronization gives team members structure by setting realistic schedules 

and deadlines (Gevers et al., 2004; McGrath & O’Connor, 1996). However, team members can have 

different ideas on how to use their time. So to build synchronized action, team members must 

communicate the meaning of schedules and deadlines to hold shared cognitions regarding the 

temporal aspects of task execution (Gevers & Rutte, 2013). Although team member’s behaviour is 

based on each individual temporal interpretation, sharing at least some of these temporal cognitions 

will enhance team performance (Gevers et al., 2004).  

 

Shared temporal cognition describes how team members have common views about the time-

related aspects of task performance (Mohammed et al., 2012). Shared temporal cognition is defined 

as team member’s perceptions regarding the time-related aspects of executing collective tasks 

(Gevers & Peeters, 2009). It reflects team member’s agreement on the importance of meeting 

deadlines, on the distribution of tasks over time and the pace in which the team should work in order 

to realize a certain outcome (Gevers & Peeters, 2009). Understanding the shared temporal aspect of 

team cognition is critical to succeed working on schedules and deadlines, synchronize team member 

behaviours and allocate temporal resources. Additionally, Gevers et al., (2006) demonstrated that 

differences in team members pacing behaviour on assigned tasks hinder teamwork. Mohammed and 

Nadkarni (2011) showed that although differences in time urgency may influence team performance 
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positively in theory, in reality time urgency diversity often creates significant temporal problems in 

teams. Furthermore, Mohammed and Nadkarni (2011) labelled time perspective as creating 

“temporal ambiguities and conflicts among team members in planning and executing team activities” 

(Mohammed & Nadkarni, 2011; p. 949). Unless managed effectively, mismatches in team members 

temporal characteristics may seriously block a team’s ability to coordinate individual actions 

effectively, thereby endangering both the timeliness and the quality of performance (Mohammed & 

Nadkarni, 2011). Shared temporal cognition helps the coordination of task activities and promotes 

meeting deadlines in particular (Gevers et al., 2006).  

 

Team literature emphasized the role of shared temporal cognitions in regulating teamwork. 

Effective team performance requires examined shared temporal cognitions and beneficial effects 

team coordination, team motivation and team performance is confirmed in team literature (Gevers 

& Rutte, 2013). Team performance will enhance when task execution is performed in line with the 

existing shared temporal cognition among all team members. The central role of shared temporal 

cognition in teams affects task performance as this promotes both team motivation and coordinated 

task execution (Gevers & Rutte, 2013). Most scholars draw from the idea that shared temporal 

cognition among team members will improve team performance (Gevers & Rutte, 2013; Gevers et 

al., 2004; Mathieu et al., 2000). In such manner to apply a shared temporal cognition different 

properties will exist within a project team. 

2.2 Properties of Shared Temporal Cognitions 

The properties are set within a team environment where teamwork is performed towards a 

collective outcome. The role of the properties is important for building the phenomenon of shared 

temporal cognitions. Therefore, the context of this section is the three different properties, which 

are shown in Figure 2-2. Presented research what is done on the properties of shared temporal 

cognition focus on the static team cognition model. Therefore I focus on the development of the 

properties. In turn these properties are discussed and finally resulted in a conceptual model and 

different research (sub)questions.  
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Figure 2-2 Properties of Shared Temporal Cognition 

 

2.2.1 Sharedness  
Shared knowledge across team members is the core characteristic of the team cognition 

phenomenon (Mohammed et al., 2010). Team members who share similar cognition anticipate each 

other’s responses more effectively and perform better as a team (Klimoski & Mohammed, 1994; 

Mathieu et al., 2000). Team members are mutually responsible for the project results and therefore 

must negotiate shared understandings to coordinate their actions on time (Levesque, Wilson, & 

Wholey, 2001). Sharedness commonly refers to the degree to which one team member’s cognition 

harmonizes with another team member’s cognition (Cannon-Bowers et al., 1993). Various terms 

have been used for the same concept, including similarity, agreement, convergence, compatibility, 

commonality, consensus, consistency and overlap. To summarize, the term sharing refers to “having 

in common” (Thompson & Fine, 1999). Cannon-Bowers and colleagues (1993) explain that the crucial 

implication of shared cognition is that team members hold compatible team cognition that leads to 

common expectations for the task, team and time. In addition, various authors have suggested that 

effective team performance requires team members to hold similar or compatible knowledge, which 

allows them to adapt their behaviour (Cannon-Bowers et al., 1993; Klimoski & Mohammed, 1994; 

Mohammed & Ringseis, 2001; Rentsch & Hall, 1994). It may not be that team members need to have 

shared or similar knowledge, but that the knowledge must lead team members to draw similar 

expectations for performance (Cannon-Bowers & Salas, 2001).  

 

Result of different studies suggests that a team benefits when the team members have shared 

cognitions of the team’s tasks (e.g., Mathieu et al., 2000). Several assumptions have been made in 

the existing literature; a common assumption is that all members are required to think about 

taskwork and teamwork content in a similar way. This assumption might be nuanced by the detailed 

understanding of a role structure and team differentiation (Mohammed et al., 2010). Within a team, 

particular roles may require greater convergence of knowledge, where others may be better served 

by complementary or distributed team cognitions. Although shared cognition is often viewed as 

Shared Temporal 
Cognitions 

Sharedness 

Appropriateness 

Awareness 



 

8 
 

functional in facilitating coordination, it has a “dark side” as well (Klimoski & Mohammed, 1994). 

When the knowledge of team members overlaps too much, it hurts potential individual contributions 

as result of “group thinking” (Cannon-Bowers et al., 1993). Teams that are affected by “group 

thinking” ignore alternatives and tend to take irrational actions to defend the team as higher priority 

than the outcome of the process (Janis, 1972). As a consequence, too much time is spent in 

understanding team members, which may lead to team members getting too involved in maintaining 

social relationships and less in their own task-related activities.  

 

 In this thesis research I am focussed to gain a general understanding in how teams adjust 

shared temporal cognition. To mark the position of sharedness, I am interested in the activities team 

members undertake to assure sharedness in real-life. There are three ways in which teams may apply 

a shared attention to time; temporal planning, temporal reminders and temporal reflexivity (Gevers 

et al., 2009). First, temporal planning refers the team decision on a principal course of action how 

team members will achieve their goals (Marks, Mathieu, & Zaccaro, 2001). To accomplish a temporal 

planning teams formulate milestones, priorities and schedules for task execution and goal 

accomplishment. Second, temporal reminders involves reminding each other of approaching 

deadlines and urging one another to stick to the schedules and make sure that (sub)tasks are 

completed on time (Gevers et al., 2006). A temporal reminder plays an important role in the practice 

of the existing shared temporal cognition during the task execution phase. And finally, temporal 

reflexivity refers to the behaviour focused on temporal aspects of the team task during the execution 

(Gevers et al., 2009). It involves monitoring task progression, evaluating a team’s work pace and 

reviewing the requirements for corrective action in temporal synchronization. To support 

sharedness, teams in real-life contribute to a common optimal level. However what does the team 

do to create that level? Therefore, I am interested in the following research sub question.  

RSq 1: How does a team create an optimal level of sharedness of temporal cognitions?  

 

2.2.2 Appropriateness 
Appropriateness is the correctness of the understanding maintained by team members (Marks 

et al., 2000). Scholars have explained cognition appropriateness as the correctness of cognition 

maintained by team members, or the extent to which cognition models depict the actual or optimal 

structure of the team (e.g., Marks et al., 2000; Lim & Klein, 2006); the term “accuracy” is used 

interchangeably. Appropriateness of team members’ cognition contributes to team success. That is, 

if members share a common cognition that appropriately captures their performance requirements, 

it will enable them to respond effectively (Marks et al., 2000). Research of Lim and Klein (2006) found 

that the more appropriate cognition is, the stronger the relationship between cognition sharedness 
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and team performance is. Also, in a study on leader briefings and team interaction training, Marks et 

al., (2000) found a direct positive relation between cognition appropriateness and team 

performance. Gevers and Rutte (2013) noticed that a team can share inappropriate perceptions of 

time, which leads to teams adopting an inappropriate temporal strategy. If team cognition is to some 

extent inappropriate, for example when team members’ shared understanding of task priorities is 

misguided, overall performance can suffer because inappropriate strategies are used (Lim & Klein, 

2006).  

 

Having shared temporal cognitions means that team members agree on the importance of 

meeting deadlines (Gevers & Peeters, 2009) and so have an agreement on appropriate timing and 

pacing of task activities. The beneficial effect of shared temporal cognitions for meeting deadlines 

relies on the appropriateness as well as on the sharedness. Although the importance of sharing 

appropriate cognitions is evidential, little is known about how teams actually ensure that their 

shared cognitions are appropriate. Therefore, the following research sub question was formulated to 

investigate team cognition appropriateness in real-life project teams.  

RSq 2: How does a team create appropriateness of temporal cognitions?  

 

2.2.3 Awareness 
The impact of shared cognition on team processes and team outcome is also affected by a third 

property; awareness. Awareness refers to the extent to which members are aware of their shared 

cognitions (Gevers & Rutte, 2013). Shared temporal cognition is defined as what a team knows about 

its cognitive knowledge and beliefs structures. These structures includes the desired states that one 

prefer, expect, or demand (Mohammed et al., 2000) and happens insides people’s mind. Awareness 

describes the phenomenon associated with consciousness (Fiore & Salas, 2004), or “realization” of 

the shared team mind (Mohammed et al., 2010). The role of team awareness makes the concept of 

sharedness more of a ‘‘true’’ group-level construct, rather than a mere aggregation of individuals 

(Klein & Kozlowski, 2000; van Ginkel & van Knippenberg, 2008). Therefore, awareness results in a 

better position for anticipating the needs and actions of other members, thereby increasing team 

performance (Cannon-Bowers et al., 1993). Not only does the awareness of shared cognitions boost 

team confidence (Gevers et al., 2013), it also allows teams to deal with available task information in 

more detail (Gevers & Rutte, 2013). This suggests that, “team awareness provides team members 

with relevant knowledge to base expectations of other members’ behaviour” (van Ginkel & van 

Knippenberg, 2008; p. 84). Findings from the study by Janicik and Bartel (2003) showed that 

collective temporal planning stimulated the formation awareness norms. That emphasizes the 
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importance of attention to time and increased members’ responsiveness to temporal information in 

the work context.  

 

However, team members are often unaware of the similarity of their cognitions even if these 

are identical (Mohammed et al., 2010; Rentsch, Delise & Hutchison, 2009; van Ginkel & van 

Knippenberg, 2008). Or, team members do not know that they own a shared understanding (Klimoski 

& Mohammed, 1994). Therefore, shared temporal cognition can also exist without awareness. In 

different studies the effects of awareness on team cognition are not validated; awareness is only 

assumed when discussing the effects of shared cognition (e.g., van Ginkel & van Knippenberg, 2008). 

Consequently, awareness deserves more attention. 

 

To conclude, a solid team requires a minimum level of awareness of each other’s similar 

understanding among team members tasks interpretations, situations and events (Klimoski & 

Mohammed, 1994; van Ginkel & van Knippenberg, 2008). Awareness results in knowledge per team 

member on what is going on (Endsley, 1995). Thus, the effect of shared temporal cognitions on 

meeting deadlines stems from team members’ awareness that temporal cognitions were shared. As 

a result, this study tries to explain how teams create awareness by answering the following research 

sub question.  

RSq 3: How does a team create awareness of temporal cognitions? 

 

The impact of shared temporal cognitions on meeting deadlines stem from team members’ 

awareness that temporal cognitions were shared and appropriate. Sharedness, appropriateness and 

awareness are as three fundamental properties of the construct of shared temporal cognition. 

“Higher scores on each of these properties will be associated with higher levels of synchronization 

and motivation, which will in turn contribute to higher levels of task progression and thereby 

increase the likelihood of a timely task completion” (Gevers & Rutte, 2013; p. 9). The properties of 

shared temporal cognition exist in real-life teams; therefore they may develop over time. However, 

less research has been conducted on the development of these properties, as most studies focus on 

clarifying the stability of the model (Mohammed et al., 2010; Uitdewilligen et al., 2013).  

2.3 Development of Shared Temporal Cognition 

In terms of the analysis on real-life teamwork, it is necessary to take in mind that teams exist in 

a dynamic environment. As a consequence, shared temporal cognition is likely to change. Shared 

temporal cognition is represented by different properties of the team and those are typically 
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dynamic in nature and vary as a function of the context of the team (Mohammed et al., 2010). This 

variation is a result of innovative team behaviour.  

 

Teams react to expected and unexpected circumstances to enhance team performance. Where 

teams constantly evaluate themselves and adjust team cognitions, each change is depending on the 

team adaptation (Blount & Janicik, 2001). Team adaptation is “a change in team performance, which 

leads to a functional outcome for the entire team” (Burke, Stagl, Salas, Pierce, & Converse, 2006; p. 

1190) and is demonstrated in the development of team structures, capacities and shared temporal 

cognition. Various authors have shown that team adaptation is important for the structured 

knowledge regarding task or team (Burke et al., 2006; Marks et al., 2000). As a consequence, to be 

successful as a team both behaviour and cognition should be adaptive in line with the existing 

environment. Team adaptation patterns are consequently resulting in an effect of updating shared 

temporal cognition (Uitdewilligen et al., 2013). It is hard to predict how team members are supposed 

to update their shared cognition in response to changes in their task execution (Uitdewilligen et al., 

2013). Empirical studies on team cognitive models to date have not explicitly examined how shared 

temporal cognition changes over time (Uitdewilligen et al., 2013). 

 

Team members need shared cognition to interpret and integrate new information (Burke et al., 

2006). Therefore, some studies indicate that for example sharedness of team members cognitions 

will increase over time (Marks et al., 2001; Rentsch & Hall, 1994). However, some studies question 

this view and show either no significant difference in the level of sharedness over time (e.g., Mathieu 

et al., 2000) or even a decrease in it (Levesque et al., 2001). Nevertheless, the degree of the different 

properties of shared temporal cognition may change over time of team interaction (Gevers et al., 

2009). As consequences, all properties must be kept up to date (Endsley, 1995) because of people’s 

interacting with the environment and their team members.  

 

Despite increasing interest in team performance and team cognition, relatively little is known 

about the development of shared temporal cognition. Considering the importance of team cognition 

for effective team performance, an understanding of the property’s development and how this 

affects team performance might be relevant. Recent studies have emphasized the importance of 

team cognitions for proper coordination and high performance in teams (Cannon-Bowers et al., 

1993; Klimoski & Mohammed, 1994; Mathieu et al., 2000). Most performed industrial and 

organizational research on team cognition pays insufficient attention to time and ignores the 

dynamics of team cognition. This present study contributes to this neglected issue in literature which 

account to the potential changes in properties of shared temporal cognition. To display the 



 

12 
 

conceptual situation of the study the following section shows the research model and the different 

research (sub)questions. 

2.4 Research Model 

To investigate the development of each property the following conceptual research model was 

made (Figure 2-3). The heart of the model is team performance, and outer ring stand for the 

independent variables. The dependent variables, everything in the ring, are changing over time. 

These aspects (containing the properties of the shared temporal cognition or team performance) will 

been measured during this research. The variance of each property is symbolised with Δ. The 

changes in properties were caused by different independent variables and the independent variables 

were subjective to the model, which were categorised beforehand.  

1: People’s Attitude  2: Different projects 

3: Time Pressure   4: Task Knowledge Requirements 

5: Team Coordination   6: Management Strategy  

 

Figure 2-3 Conceptual Research Model 

The research topic of my study determines the level of the team focus and adaptation of shared 

temporal cognitions, which exists in the arrows in direction to the team performance. Shared 

temporal cognition is not a fixed phenomenon but a dynamic belief structure that occurs over time 

(Uitdewilligen et al., 2013). Shared temporal cognition and its properties; sharedness, 

appropriateness and awareness, has to evolve to be effective in a dynamic team environment 

(Gevers & Rutte, 2013). Unlike existing research, this study will especially focus on the evolvement 

(Δ) of the team cognition properties and how it affects team performance. The idea for my thesis 

originated from the observation that teams can always improve team effectiveness, which is 

obviously regarded as an important prerequisite for project success. This research investigates the 
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development and outcome of the cognitive world around the team members and understands them 

better. Therefore, the interest goes out to the development over time of the different properties of 

shared temporal cognitions which are finally captured in the different research (sub)questions and 

shown in Figure 2-4:  

 

 

Figure 2-4 Research Question Relation 

 

Rq 1: How do sharedness, appropriateness and awareness of shared temporal cognitions develop 

over time in a project team? 

Rq 2: What forces drive changes in sharedness, appropriateness and awareness of shared temporal 

cognitions? 

Rq 3: How do changes in sharedness, appropriateness and awareness of shared temporal cognitions 

impact team performance in real-life project teams? 

RSq 1: How does a team create an optimal level of sharedness of temporal cognitions?  

RSq 2: How does a team create appropriateness of temporal cognitions?  

RSq 3: How does a team create awareness of temporal cognitions? 

  



 

14 
 

3 Research Method 

3.1 Research Design 

The main goal of this thesis was to generate knowledge about the existing shared temporal 

cognition and its development over time. The research (sub)questions created an understanding on 

each different concept and construct. Herein, the focus was on the three properties of shared 

temporal cognitions. For this thesis, multiple case studies were used. A multiple case study describes, 

explores and explains an analysis of how shared temporal cognition exists within real-life project 

teams. In this descriptive study relations were explored in order to find underlying principles of 

existing shared temporal cognitions. The case studies had a retrospective view and were established 

from historical records. This study was conducted through in-depth interviews, which was the best 

possibility to gather knowledge about shared temporal cognition within real-life teams. The cases 

were drawn from Lloyd’s Register, a global independent engineering organization. Teams were 

selected based on size, hours of task execution, used expertise, performed work and accessibility for 

the research design. In the context of every case study the goal of these teams was to deliver an 

“excellent performance in time to their client” (operational RBMI manager). Processes to accomplish 

this organisational goal all have similar identity. They range from data collection of equipment, to a 

classification check of a platform performed by high knowledgeable engineers. The processes of all 

the specific, unique qualitative expertise should fall in place at the right moment in time for each 

project in order to reach a constant level of desired quality. 

 

3.1.1 Company Context and Selected Cases 
Lloyd's Register is a global engineering, technical and business services organisation and a 

maritime classification society. The organisation dates back to 1760 and aims to secure high technical 

standards of design, manufacture, construction, maintenance, operation and performance for the 

purpose of enhancing the safety of life and property at sea, on land and in the air. This is 

accomplished by providing an independent assurance and expert advice to companies operating with 

high-risk, capital-intensive assets in the energy or transportation sectors. Lloyd’s Register operates in 

different industry areas, such as marine, energy, transportation and management systems. This study 

was performed in the division of Energy within Lloyd’s Register in Rotterdam, the Netherlands, and 

specifically within project management of the Integrity Engineering Service line (IES) of the Asset 

Integrity Services division (AIS). The Integrity Engineering Service division supports integrity, 

performance and reliability of clients’ assets, from design through to decommissioning and 

increasing sustainability. Lloyd’s Register’s expertise in operational integrity and inspection 

management is supported by robust integrity engineering capability, which covers fitness for service, 
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corrosion studies, life-extension studies and risk-based inspection. This section outlines the execution 

strategy proposed for the different projects. Teams were sampled within the Lloyd’s Register 

organisation which have closely adjusted their internal activities to operations with the client 

organization and were characterised by a high level of goal interdependence. Each project was 

executed in the scope of Lloyd’s Register Energy division and includes different tasks and expertise. 

Every project within Lloyd’s Register is a unique, temporary endeavour undertaken to achieve 

planned objectives. The following projects were included in my research (see Appendix A for more 

detailed information):  

 

Lanxess is a specialty chemicals group located in Belgium. The company’s product areas are in 

specialty-, basic- and fine-chemicals, rubber and plastics. Lloyd’s Register is currently working in close 

collaboration with Lanxess in a pilot phase, to analyse an onshore plant with the use of a reliability 

based software programme: “reliability based mechanical integrity” (RBMI). Because of the pilot 

status the main target was not to achieve a high profit, but client’s satisfaction. The scope of the 

work includes; 56 process equipment’s (pressure vessels, towers, heat exchangers, air coolers, filters 

and storage tanks), 14 pressure relief devices and approximately 25 corrosions loops. The equipment 

and piping circuits were selected by Lanxess and Lloyd’s Register, in order to maximize the software 

capabilities and guarantee the requirements for the process and mechanical data. The team existed 

of a project manager, risk engineer, QA-QC specialist, corrosion specialist and subject matter 

corrosion expert, which were located in different locations, Aberdeen (UK), Antwerp (BE) and 

Rotterdam (NED). However, they did not physically see each other and only communicated by emails 

or phone calls. The planning of the project stated that work could be done in 3 months, from January 

2014 with a kick-off meeting, onwards to a close out report in March 2014. However, Lanxess 

controls the project agenda and the data collection, which resulted in a delay without financial 

effects for Lloyd’s Register because Lloyd’s Register used available time to work on other projects, 

proved to take more time than planned before.  

 

Centrica F3Fa plc is a British multinational utility company. Its primary activity is the supply of 

electricity and gas to businesses and consumers in the United Kingdom and North America. Lloyd’s 

Register’s team has provided Centrica F3Fa an analysis on high-risk objects. This analysis was done 

with the use of Lloyd’s Register´s own software. Due other projects Lloyd’s Register had a 

longstanding relation with this client. The purpose of the project was to reduce overall plant risk of a 

catastrophic failure and simultaneously provide a significant reduction in the cost of the inspection 

effort on a production platform situated in the North Sea (RBMI proposal, 2013). Each equipment 

item was evaluated to determine its susceptibility to in-service decline. This included a review of the 
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materials of construction, fabrication methods, operation conditions, past excursions and past 

inspection histories. The team also existed of a project manager, assistant project manager, risk 

engineer, QA-QC specialist, corrosion specialist and data collection surveyors, which were located in 

different locations, Aberdeen (UK), Antwerp (BE) and Rotterdam (NED). However, the client was 

located at Hoofddorp (NED). Remarkably, the RBMI site coordinator performed most of the work 

while he was the data collection surveyor of the project. Different team members supported this 

project from different locations. The Centrica project was performed on a lump sum bid which 

required an accurate estimation of budget and time. The project timeframe was set by the project 

manager and scheduled from August until December 2013.  

 

The Siemens Reliance project consisted of engineering, building and commissioning of three 

gas-turbine driven compressors for a client in Kakinada, India. Siemens Netherlands has been 

appointed to deliver the compressors to Reliance Industry Limited in India. Herein Lloyd’s Register 

provided independent inspection services to the overall scope of Siemens. The control of the 

inspections has been agreed between Siemens Nederland NV (Hengelo), the manufacturer of the 

equipment (assembly) and Lloyd’s Register Nederland BV, a subsidiary of Lloyd’s Register EMEA 

(Europe, Middle East & Africa) and part of the division of Lloyd’s Register Energy. The scope of the 

project management included supplying the core information to Siemens regarding the appropriate 

contacts within Lloyd’s Register for Siemens vendors to the project, who had residence outside the 

Netherlands. This information existed of contracts with the different vendors, inspections plans and 

required certificates and documents. Lloyd’s Register offices outside the Netherlands had local 

contracts with the vendors of this Siemens Reliance project and replayed results to project 

management in the Netherlands. The local Lloyd’s Register office ensures to assign a surveyor with 

adequate and relevant experience for the specific type of inspections and with the right technical 

authorisations. To complete this project over 10 Lloyd’s Register offices located over Europe, for 

example: Austria, Italy or Sweden, were involved to inspect each a single component of part of one 

of the three gas-turbines. The core project team existed of a project manager, technical manager, 

assistant project manager, account manager, project coordinator and a surveyor, all located at the 

Netherlands. The planning of this project started at pre-inspection meeting at Siemens Hengelo on 

8th of October 2013 and was finished in May 2014. Then the three gas-turbines were packed and 

transported to the site in India.  

 

Suncor Energy is a Canadian integrated energy company which own a Floating Production 

Storage and Offloading (FPSO) vessel called “Terra Nova”. The FPSO was built in 1999 with an original 

certified design life of 20 years. Suncor had indicated their desire to ensure a prolonged lifetime use. 
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Lloyd’s Register assisted in assessing the current technical and operating integrity of the asset with 

the purpose of establishing future maintenance and inspection programmes for the estimated 

extended life duration. The project organization of the project included Suncor’s Terra Nova project 

manager and Lloyd’s Register EMEA within three different organisational levels (see Table 3-1 or 

project organogram in Figure 3-1). First, large projects within Lloyd’s Register require a project 

board/sponsor (executive director and senior delivery representatives) who are ultimately 

accountable for the project, this Suncor project has one. Secondly, the project management takes 

care of issues, risks and is responsible for the delivery of the project to time, cost and quality. Lastly, 

the project team produced the deliverables of the different work packages. These work packages 

were divided within 7 discipline teams, which each their own equipment section of the FPSO, for 

example rotating equipment, electrical equipment, or pressure equipment. The size of these 

discipline teams vary from 3 to 8 individuals, which at the end resulted in over 40 Lloyd’s Register 

individuals who performed the different objectives of the Suncor Terra Nova project. These 

objectives were; 1) To establish current condition of the critical systems, plant and equipment 

against mutually agreed equipment scope, 2) To evaluate plant and equipment remaining lives, 3) To 

assess the current risk levels of platform equipment in order to obtain a relative risk ranking and 

identify critical components, 4) To develop an assessment plan for the Terra Nova FPSO facilities in 

order to ensure a safe operation up to and during the estimated extended life duration, 5) To deliver 

a fully commissioned risk based inspection (RBI) database to Suncor.  

 

All this followed a three phase process for extended life assessment, whereas, phase 1 was 

registration and review (gap analysis) of maintenance and inspection histories, phase 2 was an onsite 

evaluation of current plant and equipment condition and phase 3 was extended life inspection plan. 

These activities were scheduled from February 2013 until April 2014.  

Function Title Company 

Project Manager Naval Architect Engineer Suncor Energy Inc. 

Executive Director  Head of Integrity Engineering Services Lloyd’s Register - Project Board 

Senior Delivery 
Representative  

Manager - CESD1 Lloyd’s Register - Project Board 

Senior Delivery 
Representative 

Operations Manager – IES Lloyd’s Register - Project Board 

Senior Delivery 
Representative 

Manager IES/RBMI projects Lloyd’s Register - Project Board 

Project Manager Senior Project Manager, RBMI Lloyd’s Register – Project Management 

Team Manager Individuals identified as per discipline team Lloyd’s Register - Project Team 
Table 3-1 Suncor Project Organisation 

 

                                                             
1
 Compliance and Engineering Services Department 
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3.1.2 Data Collection 
The participants of the interviews are shown in Table 3-2. These persons were selected based on 

their experience, function and performance within one or more case studies. This research was 

based on the diversity of the interviewees and their personal motives and feelings. All of these 

persons had a longstanding experience within Lloyd’s Register. The interviewees who were selected 

were located all over the world, from Amersfoort to Houston Texas. However, they all were 

connected with Rotterdam in some way, for example by project management which was located in 

Rotterdam or the project was fulfilled in the Energy division of Rotterdam. This resulted in two 

spoken languages within the interviews; half of the interviews were done in Dutch and half in English. 

On top of that, all English spoken interviews were done over telephone. Most conversations were 

recorded and revisited to fully concentrate on the interviews. 

 

The interviewees were asked to describe their intentions and opinions on how shared temporal 

cognition was situated in the associated project. Through this in-depth interview technique different 

scenarios were explored to come up with a description of the different properties of shared temporal 

cognition in the course of each project. While all interviewees expressed their displeasures and 

feelings on teamwork, different team characteristics related with shared temporal cognition were 

given.  

 

  

Figure 3-1 Organogram Suncor Project 
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No Function Project 

1 Project manager Lanxess  

2 Risk engineer Lanxess  

3 Assistant project manager Centrica F3Fa  

4 Risk engineer Centrica F3Fa  

5 Data surveyor  Centrica F3Fa  

6 Assistant project manager Siemens Reliance  

7 Surveyor NL Siemens Reliance  

8 Project manager Suncor Terra Nova  

9 Senior Electrical Specialist Suncor Terra Nova  

10 Integrity engineer Suncor Terra Nova  

11 Discipline manager – electrical equipment Suncor Terra Nova  

12 Senior Reliability Consultant Drilling Suncor Terra Nova  

13 RBI Lead Specialist Lead Consultant Suncor Terra Nova  

14 Operational RBMI Manager Integrity Engineering Service  
Table 3-2 Overview Participants 

 

This research used a qualitative research approach which follows on a practical analysis of the 

development of the shared temporal cognition. First, orientating interviews were done to provide 

important insights within the case studies. Further in-depth interviews were taken to collect data to 

describe the existence of shared cognition within different teams in more detail. Open and closed 

questions were used to collect individual’s opinions. Questions which were asked were for example: 

“What makes you feel part of the team planning?” or “Do you recognize conflicts in the team about 

schedules and deadlines?” (for the complete interview see Appendix B). Furthermore, shared 

temporal cognition was assessed in questions that capture the extent to which members had similar 

thoughts about meeting deadlines, the best way to use time, how to allocate the time available, or 

the time it takes to perform certain tasks. The goal of the interviews was to explore the 

characteristics of the existing team cognitions and to evaluate the development of shared temporal 

cognition properties. All interviews were conducted in line with the use of two different analysis 

methods, 1) critical incident technique (Flanagan, 1954) and 2) grounded theory (Strauss & Corbin, 

1998). Both analysis methods were based on the explorative nature that helps with explaining and 

describing the shared temporal cognition phenomenon. Critical incident technique targets the 

different critical scenarios within a team. Thereby collects data direct from the interviewee on 

different occurrences of human behaviour related with shared temporal cognition. Grounded theory 

method stands for the structure with which a set of interviews were performed to develop a general 

concept of the shared temporal cognition whereby each interview was more or less to test previous 

outcomes or to go deeper in detail. When a set of interviews provokes a general distribution, the 

theory can be seen as grounded (Strauss & Corbin, 1998). 
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In the interviews, different concepts were discussed to tap an understanding of the 

development of shared temporal cognition and to answer the different research question. In Table 3-

3 relevant constructs were linked with related research (sub)questions, which was the guidance of all 

the interviews. The interviews were analysed afterwards while focussing on different constructs and 

topics, see example Figure 3-2 (Appendix C). 

 

Table 3-3 Related Constructs 

Research Question Related constructs or definitions 

Rq 1: How do the properties 
of shared temporal 
cognitions develop over 
time in a project team? 

Variation in time and task execution, change by (un)expected challenges, 
flexibility of updating, new (unexpected) tasks, new schemes or agendas and 
new shared temporal cognition. 
 

Rq 2: What forces drive 
changes in the properties of 
shared temporal cognitions? 

Coordination, communication, cooperation, task interdependency, team 
interactions and cohesion. But also team process, teamwork, taskwork, team 
goals and personal characteristics.  
Shared expectations, task (team)-specific knowledge, attitudes and team 
cognitions regarding the temporal aspects of task execution. 

Rq 3: How do changes in 
shared temporal cognitions 
impact team performance in 
real-life project teams? 

Knowledge, task-related features, team-related features and shared 
responsibility. 
Shared temporal perspective, team strategies, team agenda, team knowledge, 
agreement of time-related aspects and team performance.  
Team conflict, temporal challenges, deadlines, schedules or individual 
temporal differences. 

RSq 1: How does a team 
create an optimal level of 
sharedness of temporal 
cognitions? 

Agreement, convergence, compatibility, commonality, consensus, consistency 
and overlap in knowledge and understanding 
 

RSq 2: How does a team 
create appropriateness of 
temporal cognitions? 

Correctness of the knowledge, the fit of the strategy and the capability to act 
according required request.  

RSq 3: How does a team 
create awareness of 
temporal cognitions? 

Realize, “true” group level and execute tasks on time more frequently and 
team synchronisation.  
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Figure 3-2 Question Concept Relation (Example) 

 

3.1.3 Analysis 
Qualitative techniques represent a divergent approach where cognitive concepts were elicited 

directly from participants. This research examines the strengths and weaknesses of the shared 

temporal cognition in light of the different  research (sub)questions. With a retrospective quality in-

depth analysis different research questions were answered. The interviewees represented the case 

studies and contained a lot of information. The main target of the interviews was to explore the 

different relations with the research questions and interview questions. During the analysis of each 

interview new questions were initiated for the following interviews, because for example the 

answers were not satisfying enough or a question was misunderstood. The qualitative research was 

performed without any data analysis program. Consequently, I individually analysed and coded all my 

data by hand and without the control of an external partner. This was possible because of the sample 

size of this research.  

 

During the analysis all answers were translated in different transcript codes, or relations coming 

from the conducted literature study. To accomplish and underpin any conclusion, all data was 

evaluated with typical perceptions of shared temporal cognition and moments that can point out the 

existence of a shared understanding within a team. To conclude, all these constructs were linked 

with an abstract concept of shared temporal cognition. This research was aimed to describe the 

development of the shared temporal cognition, yet focussed on the different team situations where 

some critical incidents came up. In order to get a grip on the situations Lloyd’s Register was facing, 

recommendations on the current situation was given by the use of the CIMO-logic principle. This is a 

tool for translating practical issues into a more theoretical statement. A process following the CIMO-

logic was presented by Denyer, Tranfield and Van Aken (2008) and set different theoretical 

statements. CIMO-logic states as follows; (C) stands for the Context in defined problem situation, for 

which the design proposition suggests a certain Intervention type (I), so that through specified 

generative Mechanisms (M), the intended Outcome (O) can be achieved (see appendix D).  
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3.1.4 Data Reliability and Validity  
Since this master thesis was based on qualitative data, potential biases needed to be avoided. 

These biases could occur because of an inexperienced interviewer, careless information gathering, 

wrong framing of questions, or biases by the interviewee towards giving socially desirable answers 

and incomplete explanations. This results in an inconsistency within the outcome. There was no 

intentions to hearing both sides of each single argument by cross-references, because I assumed that 

everyone was honest and open to me by answering the interview questions.  

 

However, several measures have been taken to improve data reliability and validity. First data 

was collected from different project managers within an orientating interview about the project 

deliverables and team process to explore the project execution better. Herein, I spoke in a formal 

way with 4 project managers. These managers were the most knowledgeable interviewees regarding 

the case studies and helped to discover the first topics of team processes and team performances. 

The second, more in-depth, interviews used the data collected from the earlier interviews and were 

combined with relevant project documentation to explore the team understanding of existing shared 

temporal cognition. Here, I spoke with different team members, from surveyor to operational 

manager IES. During the interviews I asked permission to record the conversation, so answers could 

be written down later, and I could focus on the motives, opinions and experiences of the project 

members. Validity of the analysis results was improved by verifying the different events of the real-

life project team with other interviewees. At the end, all answers were compared with each other 

and combined to one document per research question. These different documents were 

systematically analysed whereby different set of words or answers were highlighted and marked to 

come up with an organizational specific explanation. These highlighted answers were categorized in 

line with the research questions and discussed in a midterm presentation to the company’s 1st 

supervisor. The midterm presentation was to reflect the analysis and results to ensure a valid data 

interpretation. An agreement on the categorized answers supported the reliability and validity for 

further analysis and conclusions. The following chapter gives an overview of the research findings 

where further conclusions were based on.  
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4 Research Findings 

This part of the report presents the findings of the research and generates a more practical 

insight about:  

1) The current status of the shared temporal cognition properties,  

2) The development of shared temporal cognition properties,  

3) The relationship with team performance.  

To accomplish this analysis the different research questions were leading. This listing starts with 

the different sub research questions reflected in section 4.1 Status of Shared Temporal Cognition, 

secondly, “Rq 1. How do sharedness, appropriateness and awareness of shared temporal cognitions 

develop over time in a project team?” and “Rq 2. What forces drive changes in sharedness, 

appropriateness and awareness of shared temporal cognitions?” are answered in section 4.2 

Activities of Shared Temporal Cognition. And finally, “Rq 3. How do changes in sharedness, 

appropriateness and awareness of shared temporal cognitions impact team performance in real-life 

project teams?” are explained in section 4.3 Relationship with Performance.  

4.1 Status of Shared Temporal Cognition 

During the discovery of shared temporal cognition different misunderstandings were pointed 

out as seen as essential to team processes within Lloyd’s Register. Team conflicts, task 

interdependences, individual preferences, or hierarchical structures influenced the existence of 

shared temporal cognitions properties in the four different project teams. However, the most 

important aspect which influenced the existence was the project manager.  

 

As indicated by different interviewees each project was based on the same guidance, namely: 

“one team member was collecting the data from the equipment and then another made the 

conclusions for the life extension to reach the end of the asset life. (…) So every person had a specific 

task to do and had to be informed correctly. This resulted in a clear team strategy concerning time 

management.” Lanxess and Centrica projects were pointed out as “small, complex and very 

dynamic”, where Suncor and Siemens Reliance projects were organized differently as larger project 

with a more international character. In the Suncor project the project manager did spent time on a 

customized coordination on the different discipline teams. “As project manager you manage each 

issue separately (…) During a project like this (Suncor) you are facing different work approaches, 

some discipline teams work precisely and do plan everything, some discipline teams start 

enthusiastically and then struggle to fulfil the last 10% of their tasks and others do pace their work 

closely to the deadline and start late. (…) As project manager you keep on track of all these 

members.” However, there was no clear strategy about time and time management for these case 
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studies, as quoted by the project manager: “everyone was guided on request which they required, 

this happened reactively.” As indicated by the other case studies the strategy was mainly focussed on 

the deadlines and the task distribution which resulting in a complete task on time.  

 

To evaluate the status within the teams, interviewees were asked to focus on team process and 

team performance. For my thesis analysis I focused on the development of the current properties of 

shared temporal cognition and therefore I first theorize the existing shared temporal cognition 

properties in general by answering the following research sub questions:  

RSq 1: How does a team create an optimal level of sharedness of temporal cognitions?  

RSq 2: How does a team create appropriateness of temporal cognitions?  

RSq 3: How does a team create awareness of temporal cognitions? 

 

4.1.1 Sharedness 
While focussing on sharedness within the teams, team members relationships and interactions 

were measured during the different interviews. Team members mentioned a lack of shared team 

cohesion, as quoted: “we know what to do, however, who does what and when is irrelevant for me” – 

data surveyor Siemens Reliance. So the question is, how do team members share a temporal 

cognition and how do they create an optimal level of sharedness of temporal cognitions?  

 

Lloyd’s Register has two internal processes: “one that sets the job and one that performs the 

project.” As a consequence, some team members feel only partly involved in the project and perform 

their tasks without team cohesion or less shared temporal cognition. As far as experienced staff was 

concerned, they felt a distance between the technical team and project management. In all case 

studies “the project management was responsible for the theoretical part of the project and the 

surveyor had more technical knowhow.” – assistant project manager. One of the biggest 

shortcomings rules out by the people who should share knowledge. Here, a strict hierarchy exist 

between project management and team members. “The project manager was responsible for the 

project and knew all expectation of the deliverables. Therefore all communication in the team went 

vertically between member and project manager and less horizontally between members. (…) 

Idealistic, everyone should perform his or her task with a more team feeling and with more horizontal 

communication” – lead specialist. Important is that “Lloyd’s Register have a project culture, where 

each employee is temporary on a project. (…)The focus of the task execution is on the employee who 

performs a task and not on the project at self. As result of this the employee is responsible for 

communication between his personal line manager (the line manager is responsible and accountable 

for the overall performance of an employee) and the management of each project” – operational 
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manager RBMI. Additionally, each employee performed according to their own cognition and focuses 

less on the team performances or shared responsibilities.  

 

In relation to the other projects, the Suncor project was the only case study were some 

sharedness could be measured. One of the participants claimed the following: “in the project each 

discipline team has to come up with their own plan and schedule, this was discussed with the project 

management. Project management was in charge, but let the discipline teams divide the tasks by 

themselves and let them feel responsible.” In line with this the project manager and project 

coordinator put in a lot of effort to guide the project. This was a day-time task and resulted in a more 

shared perception of tasks, team and time compared to the other case studies. Lanxess project, 

Centrica project, or Siemens Reliance project were organized differently: team members received 

less freedom to come up with their own performance plan because task execution was proposed by 

the project manager only. These projects were performed in smaller teams with unique high 

experienced members who had no team recognition. Each task was performed by one high expertise 

employee, which made everyone’s input was essential, which “(…) results in a high interdependency 

within a team. This team was small and so each individual was highly important”. As a consequence, 

some individuals saw themselves as the only expert with specific knowledge and therefore neglected 

the contribution of others: “for this project I performed tasks mostly stand alone, the project exists of 

a project manager, a risk engineer and a corrosion engineer. But all those persons do not put that 

much effort in this project like I did, so I was acting more alone with a small interdependence.” As 

well as explained by a senior reliability consultant: “my activities were not performed in a team. But 

my input was important for the project; I felt that my input delivers a contribution to the overall 

project. I felt part of the project (…) however my only contact was with project management and the 

client.” Another lead specialist interpreted: “there was a strict dependency between a colleague and 

me and me and the project manager. In all cases the final responsibility relies completely in hands the 

project management. (…) As consultant you are in the chain and receive data from the data surveyor, 

make analysis and report it further. Project management collects every report, combines it into one 

report and protects the quality.”  

 

Since, teams were characterised with only goal interdependence and less task interdependency, 

work flows from one member through another in one way, to achieve one organizational goal. “For 

any project, client satisfaction was most important and this goal should be achieved within budget 

and time”, or: “client satisfaction was our priority, but each project has to be financial healthy, safe 

and without accidents.” This strategy commonly appears in all case studies; a shared goal expectation 

was reported mainly coming from the project manager. As a result there was a visible 
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acknowledgement of the project manager’s control and his expectations in relation to the 

performance of the team members.  

 

Induced by the complex organisational structure, members struggle within hierarchy. This 

hinders the development of a team mind. Since teams were characterized by centralization of 

authority, formalization of practices and specialization of functions. Within Lloyd’s Register a rigid 

structure exists in who-does-what. As said by the risk engineer “you can only speak of a team when 

you are at the same hierarchical level. (…) And Antwerp is not at the same page as Rotterdam or 

Aberdeen.” So, in reality it was different than it was expected. “The project team did work on ad hoc 

basis, which means everyone had his or her own task and depending on that different 

interdependencies existed within a team” – said by a interviewee who refers to the unique style of 

coordination within a project team. This situation was even more complicated by cultural differences 

associated with the geographical locations. According to what was claimed by a risk engineer: “we 

(team members of Belgium) are hierarchical focussed, whereas Dutch employees prefer shared 

decision making. So when there is a project manager, he should make any decision. (…) we performed 

subservient and were not involved in any discussion.” As a result team members did not experienced 

authorisation or did not feel listened to. In this extent, to set discussion it “allows only people at the 

same hierarchical level” – risk engineer. The different team members were not capable to interrelate 

to activities among others as a result of a boundary tension in the hierarchical level. “Still, the project 

manager completely controls every decision, which is often financial driven instead of task driven” - 

discipline manager electrical equipment.  

 

In the current team organisation the project manager communicates everything, as quoted: “the 

project manager makes every decision; he determines the strategy and way of working. (…) He should 

protect the project deliverables and clients satisfaction.” The process strategy consists of reporting to 

all the team members treatment. “We measured how the team were performing and they could see 

the deadlines coming. (…) also, I sent personal emails to a team member about what their specific 

deadlines were” – integrity engineer Suncor. The integrity engineer mainly assisted the project 

management with coordination and communication within the Suncor project. In such manner, he 

indicated that he was really involved in creating a shared team effort with a clear communication 

strategy. In addition, as claimed by the project manager of Suncor project: “during the project the 

project manager invited every potential member for an update progress meeting, to evaluate the 

project progress of each discipline team. (…) In this project meeting, team agendas were evaluated, 

but also personal relationships and dissatisfaction among members which could harm the team 

outcome (…) during the progress meetings all individuals are remembered about them being part of a 
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team.” As a consequence a shared perception, on team agendas and organisational schedules, was 

accomplished due to the task description of the project management. However, this explicitly 

happened in the Suncor project, while the other projects displayed fewer activities which stimulated 

the creation of a shared temporal cognition. “Through explicit communication with the team 

members everyone knew how much time a project would take and what each other’s available time 

was. (…) I do have the same idea as my team members of what the project will look like because of 

the explicit communication” – project manager Lanxess.  

 

However, besides the job description of the project manager, sharedness was a result of the 

longstanding experience of working together and working within Lloyd’s Register. It was argued by 

discipline manager electrical equipment: “we as a discipline feel the same; project management was 

here for one purpose. We know each other well and we saw each other in different situations outside 

this project because we were in the same building.” Each initiative was explicitly set by the project 

manager who was in control of the overall perception within the team; however team members had 

longstanding experience on working in this sector and this organisation. So based on knowledge 

existing within the project organisation a shared understanding was generated, however, members 

will respond more effectively when they do share an own appropriate temporal cognition.  

 

4.1.2 Appropriateness  
Appropriate cognition was set by the collective team and captures the performance 

expectations which were required for a task. The question was how does a team within Lloyd’s 

Register set an appropriate shared temporal cognition? For any project within Lloyd’s Register the 

project manager was in charge of the planning. Therefore, the appropriateness of the existing shared 

temporal cognition was mostly situated within the accuracy of the schedule which was in hands of 

the manager. The appropriateness of the cognition exists between the different hierarchical levels of 

project team and project management, or between the project management and the client.  

 

Owning to the fact that each deadline was set and controlled by the project management: 

“agendas and pre-set schedules were set by project management. (…) and sometimes a task was set 

with an unrealistic planning and therefore not appropriately.” – discipline manager electrical 

equipment Suncor. However adversative, “each discipline team in Suncor project were free to come 

up with a plan to accomplish all tasks. They received strict dates and goals and were free to come 

with a suitable plan. (…) Still everything was under my supervision, I am responsible”- project 

manager Suncor. Therefore, the appropriateness of a shared cognition was mainly coming from the 

intentions of the project manager; instead it was a team outcome. The project manager represents 
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the target and the project schedule. In line with this: “the complete schedule was set by the client; 

there was only minimal discussion with the project manager about planning and activities. Project 

management needs to know what Lloyd’s Register can deliver that moment. (…) After the contract 

was signed, the team is composed.” As a consequence, some interviewees indicated that the 

planning was sometimes unrealistic and hardly shared among the team. Again this was confirmed by 

the senior electrical specialist, who claimed: “client’s expectation was constantly the same, they did 

not change their expectation on any point. It was more that the information within Lloyd’s Register 

seems to get lost in the organisation. This has nothing to do with the client, but more with Lloyd’s 

Register.” The information within the organisation sometimes gets lost or was not completely 

transferred to the right personnel, which results in an inappropriate situation and inefficiency due to 

team organization. Some interviewees compared the current situation with a retro perspective view: 

“years ago, there used to be commitment in projects (…) in those projects everything went well, 

everyone was involved and could put some effort in the project process. That does not mean that 

project management acts toward it, but there was more commitment. Now these days’ project 

managers have a different hierarchy and communicate in different way. We feel abandoned.” It looks 

like that the project manager currently creates a more distance and set his own appropriate schedule 

which the team should follow.  

 

Normally the project manager controls the communication and planning. In general, this 

seemed to be a problem for all interviewees as indicated, team members did not feel part of the 

planning because they were not asked to participate in the first place. “Initial planning was set by the 

project management. Which I did not interfere (…) but I had my own preferences” – data surveyor 

Centrica. Therefore, it was a missed opportunity to create participation with all team members. The 

feeling to get heard was missing, which consequently results in an inappropriate shared temporal 

cognition. This could be compensated by being aware of team shared cognition, which may boost 

confidence in the team and enhance performance. 

 

4.1.3 Awareness 
It can be claimed that team awareness moves shared cognition beyond a mere aggregation of 

individual cognition (Klein & Kozlowski, 2000). Similarly, project teams who were aware of used 

cognitions recognize task information in more detail. Moreover in the case studies it was found that 

members did not feel part of the team and all decisions on temporal aspects were made by the 

project manager. Most interviewees indicated that they were not fully aware of used strategy or 

cognition. One major reason for this was that individuals were less involved in the team planning and 

only focusing on their own performance. Project management provides a realisation of team 
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members’ activities within the different progress reports or coordinated activities. In reality, it turned 

out that coordination and communication were most important for existing cognition, as explained 

by the integrity engineer: “obviously the regular coordination, by setting meetings and distributing 

the biweekly reports to the team, helped the project performance in great demand.” Coordination 

and communication of temporal aspects of the project were closely related to the awareness of the 

shared temporal cognition, when project manager pays lot of attention to the planning and process 

people do recognize shared temporal cognition better.  

 

The following incident relates to the dysfunction of awareness of the shared temporal cognition 

within one of the case studies. The project management maintains the information of shifting 

deadlines within a project inappropriately, which caused team members to lose faith. Team 

members were not aware of the valuable information and were not informed correctly (see the 

textbox 2) induced by the project manager.  

 

Textbox 2 - “(…) it turns out that one deadline was shifted to the end of June, without communication and 

explanation. Question we ask ourselves was: why did the project management not tell us this? This shift makes a big 

difference. Then June comes and goes (…) And so something which should be finished in March and gets pulled to 

another date, resulting in a rescheduling to almost a year later (...) This because of unrealistic dates and expectations. 

After a lot of daft emails from the team to set the planning later, it was shifted without informing the team properly. 

We should not waste our time with these issues (…) an unrealistic deadline is coming from an unrealistic guess of how 

much time a task will take. Tasks are sometime estimated on 5 hours, but in reality might cost a couple of days. (…) 

The unrealistic expectation is not coming from us, but coming from above. Lloyd’s Register does not look further and 

project management is probably only focussing on one project, but its resource is not. We are working on something 

else too.”  

 

More interviewees said that the project management sometimes schedules a planning without 

considering the effect of the time it takes to perform. “(…) budgeting harmed the schedule. For each 

project planning estimations were being used. However wrong guesses were been made. Visible when 

you compare estimated planning with the real numbers. For example a field study did cost 200h and 

not 144h, or a process study 70h instead of 23h” – data surveyor. This was evidential to the strategy 

that was followed within Lloyd’s Register. The planning was set by the clients who mostly focus on 

the financial aspects of the project and not the project team. Therefore, the project management 

should be more aware of the individual cognition and planning within a team. “Project management 

was disconnected from the team. So, I heard from the client that a deadline was not in 2 weeks like 

project management said, but in 2 months” discipline manager electrical equipment Suncor.  
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Awareness of shared temporal cognition was important within real-life project teams, but a 

clear strategy where everyone realizes that they are part of a team was lacking. “One project could 

cost 60% of a team member’s time and for others 30%. As project manager you are a sort of 

entrepreneur, you need to collect your own resources within the organisation. However, RBMI is small 

and the projects do not differ that much, whereas Suncor was big and required more organisational 

skills” – operational manager. This quote marks the spot of the project manager; he is as a spider in 

the web, between all team members and the client, as figured in Figure 4-1. And require therefore 

more awareness within the organization’s temporal cognition.  

 

Figure 4-1 Project Manager’s Position 

Although literature suggests the beneficial effect of the three properties Lloyd’s Register seems 

to have a different strategy. To conclude the status of the current properties the following Table 4-1 

was made within the collected understanding of the different project teams to specify for the three 

properties with the relevant factors. To maintain the shared temporal cognition an analysis of the 

performed activities are shown in the following up section.  

 

Property Related Findings 

Sharedness All tasks contribute to one organisational goal and are performed by 
supervision of the project manager who owns all communication within the 
project. Each team member, who has long high tech experience, is 
responsible for one part of the project. So work mostly focussed on 
personal cognition while a shared temporal cognition was created by the 
longstanding experience and the project management. 

Appropriateness Projects are scoped by the project manager, where tasks relates in one way 
to another. Since the project manager is in control of “when” “who” 
performs “what”, less communication is between the team members 
which results in an inappropriate cognition.  

Awareness Within Lloyd’s Register there was a low awareness of the shared temporal 
cognition, since the project manager was in chart of all valuable 
information and made all decisions. Work is performed without taking 
team cohesion in mind.  

Table 4-1 Summary Current Properties 
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4.2 Activities of Shared Temporal Cognition 

To continue with the evaluation of the current shared temporal cognition, the question that 

needs to be answered is: who does what to develop a shared temporal cognition? Even when there 

was a consensus within the organisation on how to perform a task, individuals feel less connected to 

a team. In all analysed projects, the project manager was responsible and accountable for the 

planning of the project. As the senior reliability consultant explained: “project management 

calculated how many hours you had available and if you agreed on that a service level agreement 

was made.” 

 

Since, team members did work on different projects at the same time, it was important to have 

an understanding of the availability of potential team members. Projects were performed conform a 

planning which was set by the client at the start of the project in the bid stage. The objective of the 

bid stage was not always only the bid process itself but rather, to ensure that the appropriate 

representation was incorporated into the bid and ensure an adequate transition into team 

deliverables. The project manager did enforce a project planning in line with the team deliverables. 

However, the request of the client was leading, because client satisfaction was the overall 

organization goal. So schedules and agendas were set under high pressure on project management 

and client, because each task should be estimated precisely beforehand. Sometimes, the project 

management selects the required resources to execute the project after the bid stage. As a 

consequence “we can theoretically sell a project, even when it is impossible to fulfil. Because the 

required expertise was not available in the organisation at the moment. (…) this results in that the 

project is performed not by its initial dream team” – project manager Suncor. As said by the assistant 

project manager of Siemens Reliance project: “the followed time strategy was set by the client (…) 

Deadlines were set to be met correctly and if needed extra resources were hired. (…) like the critical 

situation required in Sweden (see textbox 3).”  

 

Textbox 3 - The incident in Sweden was pointed out as critical and refers to the situation where a surveyor 

should accomplish a task in Sweden on a rescheduled deadline because the Indian main customer (Reliance Industries 

Limited) requested to do so. However, the Swedish surveyor was not available at that moment. As a solution, another 

classified surveyor was needed because schedule was tight. A surveyor from the Netherlands was sent without 

questioning. Since, as long the client pays, everything is possible within Lloyd’s Register, even when it means sending 

someone from elsewhere in Europe to do that quality check. It allows the project management to draw more from 

their own knowledge, instead of shared temporal cognition among team members.  
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A shared cognition in teams adds an explanatory mechanism for understanding interactions in 

project teams. Each team member individually performed a task within a project. As a consequence 

the communication played an important role within the organization. The following quote depicts 

how Lloyd’s Register was structuring the communication between project management and team 

members: “we, as team members, were not involved and informed during the project. Therefore you 

spend 60 hours on one road and then you hear, it was the wrong direction and you should head into 

another direction. (…) the main issue was that this project was not our fulltime job. When the project 

management wants an extra task to be finished in a day because the client requested so, it does not 

always suit the team’s schedule because of other project schedules. (…) Point was that we work at 10 

others projects and therefore also 100 other emails in a day which should be answered that moment” 

– discipline manager electrical equipment Suncor. So to conclude, there was a one-way 

communication coming from the project management. He quoted on procedures: “First step during 

the project was set by the project management. Data of the final deadline was known from the 

beginning. (…) Second step was to find the required discipline of team members. A high risk, because 

when there were none available in time, this tactic is a direct failure. (…) the project team consists of 

a large team, which results in a complex planning, where everyone should be aware of the short term 

planning and long term planning. As project manager you are responsible for everyone’s input and 

schedule. – project manager Suncor. The project manager tries to control everything, since “you 

don’t know, what you don’t know” - operational manager. A consequence, the project manager 

created a sort of consciousness of shared temporal cognitions among himself and his team members. 

However, he was “not a post office, but still requested to control all mail between client and 

surveyor” – assistant project manager Siemens Reliance. The project manager was in charge of all the 

communication and therefore controls the ability to development of the shared temporal cognition 

when setting the task distribution and project activities. Herein each member was individually 

informed on “what” and “when” to perform their job. Besides it was more up to the project 

management to create a sort of shared impression of what the team cognition will look like instead 

of the team members building a shared perception amongst each other. As quoted on how Suncor 

project was assessed: “the client had primarily only contact with the sale managers of Lloyd’s 

Register North America before the start of the project and not with the operational team members. 

To create a more universal understanding everyone should give biweekly reports with their progress 

to create a shared perception of work execution within the different teams.” From these biweekly 

reports the project manager develops a clear strategy for controlling the progress. This comes close 

to a common understanding of “what” and “when” the project will be executed.  
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However, in the other case studies (Lanxess, Centrica and Siemens Reliance) it was indicated 

that the project manager did less to create a shared temporal cognition. Due to predominately the 

team size which was less complex to manage. This strategy involved less accurate measurement on 

the biweekly progress and was more focussed on task specific control. The development of shared 

temporal cognition was closely related to how project management was setting the rules for acting 

as a team. Team cognition enables members to formulate team- and taskwork and results in 

collaborative activities and behaviour. In analysed case studies the client sets most of the time the 

planning. “The client creates the planning, we only follow and perform” – surveyor NL Siemens 

Reliance. More about setting the planning: “the planning will always be confirmed by the project 

manager, who has the knowledge of what is possible within the organisation. That will be arranged 

within the project scope and afterwards the project management searches for available employees” – 

assistant project manager Siemens Reliance. This naturally results in a strategy where the project 

manager searches for a team that directly fits into the planning. However, in large international 

projects this team selection can become very hard. Due to the employee focussed orientation Lloyd’s 

Register secures team performances with less involvement from the team members because project 

managers control everything. Team members were asked by a project manager to perform a task 

within a certain timeframe. Less discussion was required on how to execute the task, because 

expectations were clearly set in the project scope. “Lloyd’s Register focuses on the individual 

performance and each employee has his own expertise. As a point of improvement, people can learn 

more from each other” – operational RBMI manager.  

  

Generally, employees did not explicitly pay much attention to set a shared temporal cognition. 

So by setting a kick-off meeting at the start of the project a more shared temporal cognition among 

the team was created for that moment. This kick-off meeting was presented by the project 

management for the client and, most important, team members. Therefore the kick-off meeting was 

pointed out as essential for developing shared temporal cognition. The purpose of the kick-off 

meeting was to clarify and explain the project deliverables, logistics, processes and procedures and 

the planning of the project. The project manager, as role as the initiator of the kick-off meeting, was 

clearly most responsible for stimulating a shared temporal cognition. Furthermore, the project 

manager of Suncor project set different team-sessions to discuss task executions and team 

performances in an open atmosphere. “As project manager you are responsible for anyone’s input 

and realization of the schedule. I tried to create an open atmosphere by setting things clear and 

transparent. (…) Each member or discipline team could make their own planning within this project, 

whereas other project managers set a more “per week” planning and are more strict” – project 
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manager Suncor. This open atmosphere was created by personal contact between the team 

members and the project manager about the project schedule.  

 

Most projects had the same problem where the project manager owns the information and he 

was in control. This was even more complicated when different locations were involved. As a 

consequence team members did not always see each other physically and only had contact with the 

project manager by email or phone calls. As stated by the project manager of Suncor: “all the 

agreements between members and management quickly dilute, because members have to perform in 

different project at the same time, which results in conflict of urgency and priority. In reaction to this I 

reminded them of their task agreements.” As a consequence the project manager tries to secure and 

protect the team agreement. “Different communication happens within different teams. (…) Most 

important there was biweekly contact with the project management and project team.” – operational 

manager RBMI. In reaction to the individual task distribution the project manager, sometimes, tried 

to create a shared perception of what the individual effort added to the overall project goal. 

However, how the misplaced shared temporal cognition influenced team performance will be 

discussed in the following section.  

4.3 Relationship with Performance 

At the time of this research teams were performing as required and focussed on the 

organisation goal being client’s satisfaction. So it could be said that the case studies were successful 

projects. However the questions were what are the consequences of the missing shared knowledge 

and how does the team perform within their shared temporal cognition? An overview of how teams 

perform is given while focussing on the relationship with performance, team agenda, individual 

motivation and shared temporal cognition, which gives an insight on the weaknesses of the case 

studies. 

 

Sometimes team performance hampers attention to the individuals, when only the team goals 

are important and individual feedback was not given. Within Lloyd’s Register feedback seems to be 

underrated. As indicated by different interviews, feedback was not received by the team members 

explicitly, “the project management has all the information; it was up to him to coordinate the 

project. (…) but when we do not get feedback of our work we only perform what was asked from us. 

Project management has contact with the client, we do not (…) I always do my best, but without 

feedback I perform purely based on my experience” – risk engineer Lanxess. As effect, low individual 

commitment appeared: “I felt 100% responsible for the formality, however, contently 15%, because 

the data collection was done by other team members and was incomplete” explained the lead 
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consultant. Generally employees did their tasks because they were asked to do so, rather than them 

performing to contribute to an overall team performance or with an organizational commitment. 

This not only affects team member’s performances, because feedback was missing, it also may 

damage team members motivation, because they feel less connected to their job.  

 

Right now, within Lloyd’s Register temporal coordination was sometimes confusing or unclear. 

As the RBI lead specialist consultant explained: “There was an overall planning. However, I received it 

while the project was already 3 months in running. Therefore, things could improve on 

communication; even this was not always caused by the project management. (…) We, as Lloyd’s 

Register, were told what the general project was, but not the details.” One major aspect of project 

strategy was focussed on communication; one interviewee indicated that: “almost all communication 

was handled by the project manager; 80-90% of the communication with the client goes through the 

hands of the project manager.” Another interviewee did not know how the project was going on that 

moment; it was unclear and he was not involved, but still tasks remain to complete the job. As he 

quoted “communication goes laborious and project organisation is doubtful.” As an international 

organization, with project members located in different countries, a clear strategy was required 

concerning communication. Operational RBMI manager quoted about communication within Lloyd’s 

Register, “because all employees are mainly engineers and technical educated people who are 

introvert and self-focused. Communication within the organization is suffering.” The integrity 

engineer was also responsible for the temporal coordination and communication during the project, 

because he was the assistant project manager and he lived in Aberdeen (like the core project team). 

So it was more convenient for him to track down how progress was going, instead of the project 

manager who was located in Rotterdam. However, most interviewees feel different about the 

temporal coordination and communication. Equivalent, projects were commonly located in different 

countries, cultures and time zones therefore temporal coordination and communication was 

depending too much on the intention of the project management. As said before, the team members 

who were performing the tasks and own the technical knowledge of the job feel abandoned in the 

project organization. “Technical and operational teams did take a lot of risk, because the project was 

managerial dependent on one location while project was executed somewhere else” - data surveyor. 

As quoted, the responsibilities and accountabilities were somehow in the wrong position, because 

the team members want to be more involved in the organisational coordination. As a consequence 

team member’s satisfaction could be damaged. This is an issue Lloyd’s Register is already aware of 

because Lloyd’s Register has performed an Employee Opinion Survey (EOS) in 2013, on another 

business stream within the Energy division, namely: Inspection Service line. EOS focussed on the 

work environment that enables people to perform at their best (see Textbox 4).  



 

36 
 

 

Textbox 4 – In the EOS the employee’s effectiveness profile is made of two key factors: engagement and 

enablement. Engagement refers to the feeling committed and willing to put in discretionary effort to achieve shared 

goals and enablement is being well matched to a role, in which skills are fully leveraged and having a work 

environment that facilitates productivity. EOS showed that it was slightly behind external norms. Questions were 

compared to the industry norm, over half the comparable questions fall below the norm, indicating room for further 

improvement. High proportion of neutral responses suggests there were some ‘quick wins’ to be made, whereas least 

effectiveness (low engagement versus low enablement) and frustration (high engagement versus low enablement) 

scored above average. For example “Lloyd’s Register motivates me to contribute more than is required” or “Lloyd’s 

Register is successful at retaining the right people to deliver our strategy” are two examples of statements that scored 

below desired state. EOS Report – January 2013 

 

As summarized by the operational manager: “Main conclusion of the EOS was: you have to treat 

people fair.” To draw the same line, for my research, team members require more organizational 

commitment and involvement. Whereas each interviewee was highly motivated to perform their 

tasks, the job characteristic suffers from skill variety, autonomy and feedback. This happens due to 

the organizational culture within Lloyd’s Register, whereas different employees have different 

standards. “Belgium employees and British employees are more hierarchical focussed then the Dutch 

employees”- Operational manager.  

 

Generally, requests and possibilities to adjust actions to accommodate other team members 

(e.g., speed up, shift priorities) go through the project manager. The technical know-how is in hands 

of the team members, but the responsibility and power to adapt was in hands of the project 

management. This could conflict due to missed opportunities because of inefficiency within the team 

organization to adapt to changes in team organization and task execution. As indicated “I feel only 

responsible for what I do and overall performances in the hands of the project manager” – RBI lead 

specialist lead consultant. Therefore, this not only slows down the process because of inefficiency, it 

may also hamper team member’s motivation to adhere to these requests because of low 

commitment and self-identification with the team because of ineffectiveness. However when the 

client is satisfied each project was a success. As quoted: “most important aspect of Lloyd’s Register is 

the confidence of the client in performed jobs, even when it is misplaced.” In practice, the role of time 

is not critical within the different project. “There are other factors like communication or task 

dependency which affect the team performance more than time pressure.” Especially when a critical 

deadline is shifted this is consulted by the project manager with the client. However, “until today less 

penalty fees have been given by the clients!”  
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However, there are still some improvements to be made concerning shared temporal cognition 

and team processes. Hereby, to emphasise effects shared temporal cognition in the future more 

personal commitment and more responsibilities are important. To do this, team members should be 

more aware of their job and overall team picture. Herein, member’s involvement and team cohesion 

could be set within a service agreement between hierarchical levels. In addition for team 

commitment individuals require more involvement and for more shared understands teams require 

more cohesion. Consequently, they get the feeling they are heard. Finally the project manager needs 

to give more feedback which results in more output related knowledge within the team.   
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5 Conclusions 

This master thesis mainly focused on describing of how individuals saw their performance and 

what could be said about team’s shared temporal cognition. With a multiple case study data was 

collected focussing from a retrospective point of view on different team elements and personal 

preferences. To interpret real-life team structures, different participants were selected and asked 

various questions concerning shared temporal cognition. Each reaction contributed to an evaluation 

of the different research questions. Although, I had no guarantee that each argument was correct or 

was the truth; I still made an analysis on existing shared temporal cognition within Lloyd’s Register.  

 

In the analysed teams low team cohesion has measured, with no specific individual goals and 

insufficient feedback. Most of the time project managers made all project decisions and they 

controlled the communication. Work was performed within low task interdependency, while work 

went from one to another in only one way. Communication within the case studies was hindered due 

to the differences in hierarchical levels. This was shown by culture differences within an international 

organisation which operates at Aberdeen, Antwerp or Rotterdam. Lloyd’s Register’s employees were 

performing several projects at the same time, which affects the personal agenda and results that 

each team member set their own job priority. However, the project manager secures the 

coordination among each project. Therefore the employee was only responsible for their job 

execution. Concluded, it seems like that these teams were not the right landscape for a shared 

temporal cognition according to the different interviewees.  

5.1 Answer the Research Questions  

First off, a clear distinction could be made between the different case studies. Whereas Lanxess 

project and Centrica project existed of almost the same project team, however in Centrica project 

almost all tasks were performed by one individual. The Siemens Reliance project was organized as an 

inspection project, spread over more locations and coordinated from Hengelo. And finally, the 

Suncor project was a large project included with 7 discipline teams and all performed as a single 

team. In the Suncor project a lot of time and energy was spent to recruit and coordinate all resources 

which stimulate work performances. Still a shared temporal cognition among all team members was 

not measured due to the distance between project management and the team members.  

 

Lloyd’s Register is a result focused organisation with different hierarchical levels spread over the 

world. Due to the overall goal of the organization most attention was on the output of the team and 

neglects the employee`s feeling and motivations. Herein the project manager was the leader of the 

project who coordinates all activities and controls all important information. He owns the 
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communication with the client and all important stakeholders. Each team member will protect his 

own personal agenda, because he was performing more projects at the same time. Therefore the 

team cognitions sharedness, appropriateness and awareness were mostly in hands of the project 

manager, as explained in the following sections.  

 

5.1.1 Sharedness 
As discovered, there was no straight shared strategy for time in these case studies. Some team 

members feel only partly involved in the projects and perform their tasks without team cohesion or 

with less shared temporal cognition. One of the biggest shortcomings arises by the hierarchical levels 

who share knowledge. Here, a strict hierarchy exist between project management and team 

members. This results in the fact that each employee performed according to their own cognition 

and focuses less on the team performances or shared responsibilities. Even though, the project 

manager put effort in the project to guide the project, still team members do not share their 

perception of task, team and time. With less communication the projects were performed to 

accomplish one organizational goal. To conclude, teams were characterised with only goal 

interdependence and less task interdependency. A shared expectation was hindered by the complex 

organisational structure where teams sometimes struggle with hierarchy. Well when there was 

sharedness, it was a result of the longstanding work experience of the members or the explicit 

guidance of the project manager. 

 

5.1.2 Appropriateness 
The appropriateness of the existing cognition was mostly situated within the accuracy of the 

activities of project management; instead it was accomplished by the team members. 

Appropriateness was an outcome by the explicit communication from the project manager. 

Therefore, it was coming from the intentions of the project manager who represents the target and 

the schedule of the client. Some interviewees indicated that the schedules were sometimes 

unrealistic and hardly shared among the team, or information even gets lost within the organisation. 

Herein the project manager creates more distance and simply sets a schedule which the team must 

follow. As result the feeling to get heard as a team member was missing, consequently this results in 

an inappropriate shared temporal cognition. 

 

5.1.3 Awareness 
Theoretically, team member’s awareness effects shared temporal cognition into an aggregation 

of individuals. However, it was found in the case studies that members did not feel part of the team 

because all decisions were made by the project manager. Within the case studies the team members 
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were less involved in setting a team process and therefore only focusing on their own performance. 

Coordination and communication of temporal aspects of the project were closely related to how 

team member’s awareness of the shared temporal cognition has been set. When the project 

manager pays a lot of attention to the planning and process, team members do recognize shared 

temporal cognition better. However, in reality team members lose faith, because team members 

were not aware of the valuable information or were not informed correctly.  

 

5.1.4 Development of Shared Temporal Cognition 
A project planning was set by the client at the bid stage of the project. The bid stage was to 

ensure the right representation and an adequate transition on the team deliverables. The request of 

the client was leading, because client satisfaction was the overall organizational goal. Since each task 

will be estimated precisely beforehand, planning was set under high pressure. This naturally results 

in a strategy where the project manager searches for a team that directly fits into the planning. A 

shared cognition in teams adds an explanatory mechanism for understanding interactions in project 

teams. However, the project manager was in charge of all the communication and had the ability to 

develop a shared temporal cognition, so in most case studies there was less change in properties. 

The project manager was responsible for setting team cognition, as he was in charge of setting up 

the task distribution and controls the project activities. By using biweekly reports the project 

manager developed an overview for controlling the team structures and temporal differences. 

Furthermore, by starting the project with kick-off meeting a shared temporal cognition among the 

team was created. However this diluted quickly because team members had more projects at the 

same time. Less discussion appears on when to execute the tasks, because this was all clearly set in 

the project scope. However sometimes team-sessions were planned to discuss task executions and 

team performance. In those team-sessions each member could present their findings and planning, 

which rather results in a shared temporal cognition.  

 

5.1.5 Impact on Team Performance  
In Lloyd’s Register team performance hampers individual attention, when only the team goals 

were important and individual feedback was not given. Task execution within Lloyd’s Register was 

done because employees were asked to do so; rather than performing to an overall team 

performance or organizational commitment. This not only affects team member’s performances, it 

also may damage team member’s motivation. Due to fact that the project team distribution was over 

different countries, cultures and time zones; a clear strategy was required concerning 

communication. The responsibilities and accountabilities were somehow in the wrong position, 

because the team members perform the job and want to get more involved in the organisational 
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coordination. As a consequence team member’s satisfaction was damaged. After all, interviewees 

were motivated to perform their tasks; however the job characteristics like skill variety, autonomy 

and feedback suffer. This not only affects process because of inefficiency; it may also harm team 

member’s motivation to adhere to these requests because of low commitment and lack of 

identification with the team because of ineffectiveness. 

5.2 Insights Research Findings  

By focussing on the task execution a matrix structure leads to organisational goals within the 

agenda of each individual. However, no real conflicts occurred as the project manager forced all 

team members to perform according to project requirements. Besides the “you do not know, what 

you do not know” mentality expressing in the organizational culture, team members were not aware 

of the big picture at any specific moment; why they were doing what they were doing. Two scenarios 

illustrate the research findings. The first scenario deals with the practical implication of a shared 

temporal cognition, within the project teams. This was smaller than expected. The second scenario 

results from insight of case studies considering the implementation of shared temporal cognition in 

real-life. 

 

5.2.1 Scenario 1 
During the observation it became be pronounced that the organisation did exist with less shared 

temporal cognition than expected. This originated from the hierarchical decision making strategy in 

which only project managers own all information and control the project planning. All 

communication of the project manager was aimed to accomplish the project goal. As a consequence, 

team members merely performed their individual tasks, without having an overview of the complete 

project or questioning anything. Therefore, there was no need of shared temporal cognitions 

amongst team members. This results in an inflexible project organisation. All issues were traditionally 

be faced by the project manager, instead of place the responsibility on the team where the problems 

are. However, because the project teams were successful, one could say that the explicit 

communication by the project manager was the most important aspect of team performance. 

 

A lack of communication is a barrier to creating shared temporal cognition between team 

members and project management. Task execution of the different project teams were performed in 

an autonomous setting. Team members were not aware of individual preferences or member’s task 

realisation. Due to this unawareness project manager plays a key role in achieving team success as he 

suggests to perform as an individual. Currently everything happens as dictated by the project 

manager. Interviewees indicated that work was likely to be triggered by instructions of the project 
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manager. This results in an inflexible organisational structure with inefficient problem solving and 

ineffective team adaptation to changes. Team members indicated different missed opportunities. 

When teams do not share cognition, team member’s motivation will suffer because they feel less 

satisfied or unheard. In addition, missing shared temporal cognition reduces organisational flexibility, 

will set false responsibility distribution and corrupt team collaboration which costs knowledge and 

team cohesion. Nevertheless, if everything is delimited by the project management the 

organizational goals will be met. 

 

5.2.2 Scenario 2  
On the other hand, team members prefer to have more involvement and integrated 

knowledge during team decision makings. To overcome the obstacles of scenario 1, team members 

should at least be able to share the critical path to plan their own activities. However, Lloyd’s 

Register is conservative in nature with an important role for organisational hierarchy. Project 

standards are high and clients expect Lloyd’s Register to maintain their asset target operation life. In 

this high pressure organisation, team members perform their tasks individually based on their 

longstanding experience within the organisation. Even more, they seem to have accepted the 

situation. To stimulate shared temporal cognition within the team, it is particularly important to 

increase team cohesion.  

 

The second scenario implies adding an extra condition to the team cognition model: to apply 

the three beneficial properties team cohesion should exist (Figure 5-1). Team cohesion reflects the 

intensity of communication between team members communicate and how they work together. 

Team members will only share an appropriate understanding when they are aware of each other`s 

task performance. Consequently, more involvement and communication arise. And especially this 

was missing within the Lloyd’s Register Energy division. So the following chapter emphasises on 

different suggestions to improve team cohesion and focussing on shared temporal cognition.  

 

Figure 5-1 Scenario 2 - Team Cohesion 

Team Cohesion 

Shared Temporal 
Cognition 

Properties 
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6 Recommendations 

In order to get a grip on Lloyd’s Register’s situation, a CIMO-logic analysis will be utilized (for 

further explanation see appendix D). As mentioned in the aim of this study, this study is to develop 

an understanding on shared temporal cognition. To support this study a design proposition can be 

given, using CIMO-logic, while focussing on missed opportunities. The forthcoming recommendations 

are made with use of CIMO-logics, while focussing on the shared temporal cognition regarding 

Lloyd’s Register’s situation. The CIMO-logic analysis bridge the issues which Lloyd’s Register was 

facing as mentioned in scenario 2 of the previous chapter, by aiming to improve overall team 

performance.  

6.1 CIMO Analysis 

Based on the gap between theoretical desired shared temporal cognition and real-life teams, 

the strategic plan can be improved. This can be done by looking at team structures and temporal 

issues using the different CIMO-logistics. Currently the right priorities have been set on meeting the 

organizational goal in client`s satisfaction. However, by performing regular updates on team 

management, team motivation and team performance may enhance the process of reaching 

agreements on targeted deadlines on time while working collectively. This increases the likelihood 

that members will (a) become more aware of team member’s contribution, and (b) be more willing 

to adjust to each other’s job preferences (Mohammed & Nadkarni, 2014). Above all, this happens 

through social interaction as shared temporal cognition which “expose similarities and differences in 

members’ temporal perceptions either explicitly (through actual statements made by members 

themselves) or implicitly (through inferences make about others)” (Bartel & Milliken, 2004; p. 103). 

Furthermore, “shared cognitions on time will facilitate team members to structure their behaviour to 

fit with external temporal demands and to adapt to each other’s actions” (Gevers et al., 2004; p. 81). 

Due to Lloyd’s Register’s organisation goal (client’s satisfaction) project managers seems to pay less 

attention to the individual contribution of the team members while concentrating mostly on the final 

result. As such, by establishing a collective temporal reference point Lloyd’s Register would stimulate 

all team members to adjust team behaviour to meet the team’s temporal goals (Mohammed & 

Nadkarni, 2014). The case studies point out that most individuals were only concerned with their 

own particular tasks. As a consequence, Lloyd’s Register requires more individual goal-directed 

responsibilities; decreasing dissatisfaction among team members, improving team cohesion or 

increasing motivation and commitment to achieve task goals (Blount & Janicik, 2002). Lloyd’s 

Register’s situation is contrasting: shared knowledge was missing within the case studies and teams 

functioning with a limited shared temporal cognition. This hampers individual motivation and team 

performance, due to no feedback was given or a low individual commitment. Currently all 
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coordination and communication were heavily depending on the intention of the project 

management. Therefore to counter this, Lloyd’s Register might consider some managerial actions 

which would improve team cohesion and shared temporal cognition. As result, the following three 

CIMO design principles are made:  

 

CIMO 1: If members are working as a virtual team or with a geographical spread (C), use 

biweekly email team contact and Face-to-Face team sessions (I) to communicate the temporal 

aspects of the project (O) affecting team process due to reducing temporal conflicts through the 

development of collective task- and time-insight and team commitment (M). 

 

CIMO 2: Project teams within an international established organization in which members 

perform one team goal (C) should share cost, time and resources within the team through a 

communication structure (I), which requires a personal service agreements (M) which have to be set 

in an early stage to create a shared temporal cognition (O). 

 

CIMO 3: In unique person-based projects which have to deal with changing project planning and 

interactive attitude (C), more feedback (M) will be required because an overview of how the team 

and individuals perform(s) (I), will result in more shared temporal understanding within the team and 

a better team understanding due to reflection on performance (O). 

(C) = context; (I) = Intervention; (M) = Mechanisms; (O) = Outcome 

 

CIMO 1 – Team commitment. 

Due to that individuals enter teams with personal preferences and self-focused orientations, 

team members require more awareness of the shared cognition within a project. Shared cognition 

gives “an explanation of how effective teams are able to utilize the efficient communication strategy” 

(Stout, Cannon-Bowers, Salas, & Milanovich 1999; p. 62). The essence of shared cognition facilitates a 

dialogue amongst all members. When members discuss potential project related obstacles, such as 

planning, pace of actions, members’ individual roles and task execution, they will feel more 

commitment to the team. “Cognitive consensus is differentiated from the clear-cut specifications and 

well-defined commitments of decisions” (Mohammed, 2001; p. 411). So, biweekly contacts and face-

to-face meetings increases the ability to develop a collective task- and time-insight and team 

commitment by creating clear-cut specifications and well-defined commitments. A stronger focus is 

required on task-, team- and time-distribution and responsibilities to strengthen the team’s 

organisation. This counts especially within an international established organisation which performs 
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more projects at the same time. In fact, many factors influence shared team cognition, while 

communication structure is most valuable and practical within Lloyd’s Register because of the 

current hierarchical structure. It is this communication patterns within Lloyd’s Register that breaks 

the notion of a shared understanding. Biweekly contact will affects the relationship between all 

members and their individual commitment. Shaping shared temporal cognition out of the 

informational requirements of other team members serves as an important mechanism for achieving 

efficient communication (Stout et al., 1999). The main effect of commitment is to strengthen one’s 

attitudinal position, which increases team cohesion and make a shared understanding possible 

(Mohammed, 2001). Team members and project managers require a routinely shared information 

process to perform according to the overall team progresses and to respond to possible changes. 

This means that a biweekly email contact contributes to an openness to share and to create team 

cognition and a more team cohesion. A shared temporal cognition, or overlapping temporal 

knowledge, results from enhanced contact among team members by explicitly identifying tasks, team 

and time. Team execution will be accomplished with less conflicting tendencies because more 

commitment. Conflicting tendencies may increase dissatisfaction among team members, lower 

cohesion, decrease motivation and commitment to achieve task goals and affecting overall team 

performance (e.g., Bartel & Milliken, 2004; Blount & Janicik, 2002).  

 

CIMO 2 – Service Agreement. 

Shared temporal cognition is a concept that reflects how knowledge is collectively held and 

represented within a team (e.g., Cannon-Bowers & Salas, 2001). Shared knowledge concerning 

“when” to perform a task, “how” it relates to others and “what” are the critical activities, creates a 

better temporal understanding. Shared temporal cognition enables team members to set a service 

agreement regarding task information (e.g., deadlines and schedules) (Mohammed & Nadkarni, 

2014). It reflects a team service agreement which might be developed within teams at the start of 

the project. The use of an agreement, to capture team cognition, has been a common practice 

among the team members (Mohammed et al., 2000). Communicating temporal perceptions was 

considered to be effective for the overall performance, with the potential outcomes both negative 

(e.g., increased dissatisfaction, conflict and process loss; decreased cohesion and coordination) and 

positive (e.g., expanded range of backgrounds and task- relevant expertise, temporal synergy) (Bartel 

& Milliken, 2004). Therefore, it is favourable that all members share in service agreement on tasks: 

“what” and “how” to perform “when”. With a service agreement the focus can shift to congruence 

between teammates’ beliefs about the key aspects of tasks. Time-based team communication serves 

as a function to facilitate a common understanding of the time-related aspects of completing team 

tasks (Bartel & Milliken, 2004; Gevers et al., 2004). Through explicit mechanisms such as goal setting 
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(operationalising how milestones are to be achieved), temporal planning (estimating the time to 

complete subtasks, determining the flow of work between members, anticipating time constraints) 

and temporal reflexivity (monitoring if tasks were completed as planned, evaluating and adjusting 

plans as needed) team members adjust collective temporal understanding (Gevers et al., 2004). This 

is required in a service agreement on what and when to perform and stimulates the three properties. 

 

CIMO 3 – Feedback. 

Team monitoring and team evaluation assists team members in performing their tasks by 

providing feedback. To create knowledge based on the existing environment, shared temporal 

cognition could be derived from feedback. The feedback creates knowledge and shared temporal 

cognition. Literature from DeChurch and Haas (2008) showed that reactive strategy in response to 

feedback was the only planning activity that was predictive to team’s final performance. Feedback 

actually occurs as teams shift focus from one task to another. Shared temporal cognition evaluates 

time aspects of the team process; this creates more insight into the possible antecedents of shared 

cognitions in time. Communication on individual team members’ temporal processes will be 

integrated in the overall feedback of the team members’ behaviour. Providing feedback stimulates 

the domain of shared temporal cognition as it moderates the effect between desired goal and 

performance. However, team members do not depend on each other’s feedback due to the 

individual nature of their task execution. Providing feedback to individuals in the context of a team 

goal may lead to finger pointing at the person limiting team performance, therefore feedback should 

be provided corresponding to an assigned goal (Saavedra, Early, & van Dyne, 1993). When a project 

or task is completed, a team feedback session should be organized by project management. These 

sessions discuss topics of collaboration, project progress and team performance in regard to the use 

of time. In more detail, each project stage will be closed with an appropriate feedback session, 

creating more internal intelligence on how to perform. Naturally, shared temporal cognition does not 

immediately come to mind. However, there may be strategies, such as feedback programs, which 

help to create shared team cognition owing to the fact that more task- and team-related knowledge 

will be common. Research has illustrated that feedback has a positive impact on motivation, 

interpersonal trust and ultimately the overall performance of virtual teams (Geister, Konradt, & 

Hertel, 2006). Additionally, some interviewees considered a lack of interpersonal processes which 

constrain their own personal performance. “Sometimes feedback may be encouraging and generate 

positive affect and momentum; at other times the feedback could reveal performance problems” 

(Mathieu, Maynard, Rapp, & Gilson, 2008; p. 462).  
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The second scenario what was described in the conclusion chapter was based on the utilization 

of a shared temporal cognition, and due to the three CIMO-logics (Figure 6-1) team members and 

project managers are willing to pay more attention to team cohesion and shared temporal cognition. 

Although the organizational goal is met, team performance always can be improved. In addition, “a 

primary piece of advice for teams and their managers would be to devote time and energy to the 

development of shared cognitions within teams, not only about how to approach the task or how to 

organize the team, but also about the use of time in task execution” (Gevers & Rutte, 2013; p. 24). 

More specifically, shared temporal cognitions contribute to the shared task execution in time and 

enhance team members’ confidence in their abilities of the being a team (Gevers & Rutte, 2013). 

Nevertheless, some team members might be unwilling to communicate when they do not feel 

psychological safe in the team. Therefore the three CIMO logistics will help to overcome those 

anxious feelings, improve the feedback process and increase the chances of creating shared temporal 

cognition. 

 

 

Figure 6-1 CIMO recommendations 
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7 Reflection  

This final chapter of this report will discuss the theoretical implications, limitations and potential 

future research directions on shared temporal cognition. This study aimed at observes this topic 

within circumstances. A conceptual model was created which facilitated in answering the 

(sub)research questions. 

7.1 Theoretical Implications 

This research contributes to existing literature providing an objective measurement on shared 

temporal cognition between team members within teams an international organisation. This 

research was performed by analysing the extent of the agreements within teams and project 

managers. Existing literature does not distinguish between the level of shared understanding over 

time and the level of awareness of shared understanding (Klimoski & Mohammed, 1994). This study 

specially investigates the existence of different properties of shared temporal cognition. While 

focussing on the development of shared temporal cognition, this study revealed that project 

managers are responsible for each beneficial property of shared temporal cognition (scenario 1), and 

that teams gain from a more team cohesion structure (scenario 2). The theoretical implication of this 

master study was divided into two scenarios which exist in the current situation or in adding an 

additional condition to the model: team cohesion. To do so the recommendations were based on 

more communication within teams. To suggest team commitment (CIMO 1), service agreements 

(CIMO 2) and feedback (CIMO 3) were indicated as key aspects to promote shared temporal 

cognition within the project team.  

7.2 Limitations 

Several limitations concerning this thesis research should be discussed. The research findings 

showed that teams require less shared temporal cognition as initially expected at the start of this 

research. Both the existence and requirement of shared temporal cognition were claimed by the 

project managerial activities. The answers to the different research questions were not fully 

satisfying because the organizational structure did not completely fit this type of team research. To 

overcome this problem, the different project teams were analysed in order to come to one 

organisational specific conclusion. Consequently, a broader perspective on shared temporal 

cognition was lost. As a result, limitation arises from selected research design in terms of internal 

(which focus on the research approach) and external limitations (which focus on the organisation as 

subject).  
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7.2.1 Internal Limitation 
The explorative nature of this study is limited by the theoretical assumption of the existence of 

shared knowledge among team members. Most actions and rules during the team 

process/performance were established by intentionally the project management and were not based 

on knowledge shared among all team members. This research showed that teams exist without 

having an explicit shared temporal cognition. Interviews enabled insight in the motives and opinions 

of the team members; however, the validity of the analysis is limited when the interviewees do not 

recognize the topic of research. Interviewees were highly trained technical engineers who barely pay 

attention to other’s performances, so a retrospective view is biased because interviewees must dig in 

their memory to answer the questions. Furthermore, during the research there was no check for 

accuracy of the analysis or the measurements done during the interviews. This research was 

performed by only one researcher. As therefore, result could be less objectiveness and of lower 

independence. Afterwards, the integrity of the interview was also assessed by only one researcher. 

The lack of partners providing feedback and a critical view make false assumptions a potential threat. 

Because interviewees were fully trusted and expected to be honest, there was no explicit cross-

references on the answers which could improve the quality of analysis and validate the critical 

statements of the interviewees,  

 

7.2.2 External Limitation 
The research took place in one single organization which clearly limits the type of interviewees, 

thus limiting the development of general conclusions on shared temporal cognition. For a better 

understanding other organizations should be researched as well (e.g. non-technical organizations). 

Thereby project teams do not always exists of employee of one company, so sometimes also 

different stakeholders are important to set a shared temporal cognition. This research includes data 

of only four different projects with 14 interviews. A larger sample size will increase the generalization 

of the findings of this study. All interviewees were technical experts, which were target focussed in 

task execution. Therefore, it can be said that other than cultural differences, the interviewees were 

not that distinctive. Additionally, the interviewees were persons who experienced difficulties in open 

communication and were self-focussed. Consequently, they might be less comfortable to speaking 

clearly about each other and their personal feelings. This exists even more within Lloyd’s Register’s 

“blaming” culture which makes it hard to be honest about colleagues or the project manager 

because employees tend to think that all answers can be used against them. Another limitation of 

the case study lies in the selected projects. This study only took into account successful with 

approved client satisfaction. This limits the diversity in the outcome of the projects.  
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7.3 Future Research  

Lloyd’s Register is an independent facilitator of risk management to the energy sector. Lloyd’s 

Register is unique, at its heart a charity with a mission to protect life and asset property with 

engineering and inspection research. It seems less urgent to perform a study on team performances 

and shared cognition within an organization like Lloyd’s Register where individuals perform with less 

task interdependency as expected. However, it does create an insight in how high expert teams were 

organized in an international organization. A possible future research could concentrate more on the 

understanding about the development of a shared temporal cognition by answering the research 

questions in a team with more team cohesion. During this research there was not enough proof for 

the proposed model. This was also due to the choice in organisation which operated with limited 

team cohesion. Future research should focus on gathering proof to draw definite conclusions on the 

different properties. Further analysis should focus on the implications of task shared temporal 

cognitions as part of team process requirements within a dynamic team environment. One would 

expect that the amount of shared temporal cognition is influenced by the degree of team cohesion. 

Especially, when a team consists of experts there should be a minimum level of shared temporal 

cognition to perform according different deadlines. Currently, the project manager is able to 

recognise team behaviour, however, the ability for members to participate in team decisions was 

lacking. If future research verifies that shared temporal cognition has a positive effect on team 

processes and results, then project management might be stimulated to let team members provide 

more input in the project organisation.  

 

Another important goal for future research could be to verify the results of this research in a 

non-technical context. This study has investigated many employees that were unfamiliar with shared 

temporal cognition. It is expected that employees in a non-technical environment have more affinity 

with soft skill competency development and required team cooperation. The premise underlying this 

statement is that the unaware part of the shared temporal cognition is affected by task focused 

principles and project orientated performances. So, future research should be conducted to verify 

the individual effects of task focused principles and project orientated performances related to the 

different properties of shared temporal cognition.  
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Appendices  

Appendix A -Working Procedure 

A.1 Lanxess and Centrica 

For both Lanxess and Centrica project Lloyd’s Register provides a software program called: 
Reliability Based Mechanical Integrity (RBMI). RBMI is a tool that is used to perform Risk Based 
Inspections (RBI). The RBMI program is a defined process for establishing and managing an 
inspection program, based on understanding the failure probability and consequences for each 
equipment item. RBMI consist of different steps; identify equipment, data collection, criticality 
analysis and inspection planning. Whereas data collection is necessary to gather information of every 
unit and consist of a history study (e.g., documentation of existing inspection or extreme occasion), 
corrosion study (e.g., review of the materials of construction, or fabrication methods), design data 
(e.g., overview of unit plan including temperature and pressure), process study (e.g., contaminant 
levels and characteristics of medium) and field verification (e.g., the real condition of the plant). 
Furthermore criticality analysis estimates the probability of failure along with the failure 
consequence. The criticality analysis is a dynamic calculation which results in an optimum inspection 
plan, based on deterioration rates of the failure mechanisms in the equipment.  

 

 

This inspection can be performed on one single unit (Lanxess) or whole platform located in the 
North Sea (Centrica). The approach will optimize the inspection program by focusing efforts on the 
high risk items, reducing overall plant risk of a catastrophic failure and simultaneously providing 
significant reduction in the cost of the on-stream inspection effort. The most significant failure mode 
for fixed equipment is loss of containment. The consequence and probability rankings are calibrated 
in order of magnitude steps. The chart spans orders of magnitude of risk, with each a criticality 
category. Even though it is applied in a semi-quantitative fashion, this method permits a simple 
approach to provide significant discrimination between equipment items. The output of this 
reliability based mechanical integrity criticality rating is 
figured as followed and will be used for further inspections 
which exist in more longitudinal schedule.  

 

 

The promotional benefits of RBI comparing to the 
traditional inspection program is figured in next figure and 
reduces 50 to 70% of the cost and 80 to 90% of the plant 
risk. RBI promotes environmental protection, personnel safety and community safety while 
simultaneously improving equipment integrity and reliability. It extends the plant shutdown intervals 
by 1 – 4 years and reduces the number of equipment items being opened by 30 to 60%. The criticality 
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based inspection plan can provide similar on-going inspection cost savings over the life of the plant. 
To summarize it optimize the inspection plan by using a criticality rating and improved inspection 
planning. 

 

 

A.2 Suncor Terra Nova 

The Suncor Terra Nova floating production storage and offloading (FPSO) vessel was built in 
1999 with an original certified design life of 20 years and has been in operation since 2001. Although 
it has a significant number of original design life years remaining, Suncor have indicated their desire 
to proactively manage the “aging process” thereby ensuring the vessel’s safe operability, suitability 
and legal compliance for as long as necessary. This approach would greatly reduce the need for a one 
off costly and detailed ‘Life Extension Study’ on the expiry of the current design life. Lloyd’s Register 
have certified and classified the vessel and many of its on board safety, environmental and subsea 
facilities. Terra Nova FPSO is now disconnected from the field and undergoing repair and 
modification work during the most extensive planned shutdown in its history. This inspection is 
provided to control costs and time of a regular ageing and life extension study, which is needed to 
perform under conditions of the government en safety regulations. Suncor have requested Lloyd’s 
Register to assist in assessing the current technical and operating integrity of the asset with a view to 
establishing future maintenance and inspection programmes of the estimated extended life duration. 
So, Lloyd’s focus; 1) on the current condition of the critical systems, plant and equipment, 2) what 
inspection and maintenance is already required and performed to allow the facilities to operate as 
the do at the target operating life, 3) on the future inspection plan until the operating date of 2032 
this includes recommendations and inspection plans. This will be accomplished in three phases, 1) 
data collation, registration and review, 2) site surveys and 3) asset life extension assessment and 
inspection plans.  

 

A.3 Siemens Reliance Project 

Siemens project consists of engineering, building and commissioning of three Gas-Turbines 
driven Compressor on the Reliance Onshore Terminal in India. Siemens Netherlands has been 
appointed to deliver the Gas-Turbine Compressors for this project. Lloyd’s Register will provide 
independent inspection services to the overall scope of Siemens. The services consist of delivery of 
inspections at the vendor locations of Siemens, delivery of integrations inspections at location 
Siemens NL and coordination of the vendor inspections at several locations in the world (see figure).  

Each inspection is under supervision of a Lloyd’s office nearby. The assemblage of all 
components happens in Siemens Hengelo and before shipping the complete gas-turbine to India, 
Lloyd’s Register should inspect the components and assembly. The independent verification of the 
certificates, documentation of assemblies and components will be delivered by Lloyd’s Register 
surveyors. All components and assemblies will be finally assembled on site at Reliance Industries in 
India. The final assembly and tests will also be inspected and witnessed by Lloyd’s Surveyors, under 
the lead of Roland van Gent, who was the leading surveyor during factory assembly and test at 
Siemens Hengelo. At completion of all inspections, he will issue an overall certificate for the assembly 
as per Lloyd’s standards, as well as a certificate for compliance with Siemens. 
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Appendix B - Interview Shared Temporal Cognitions 

Introduction 
Good morning/ afternoon …., thank you for taking the time to speak to me today. As you 

already know, I am conducting my master thesis research on teamwork and time. And today I would 
like to talk with you about your project team of (project X). The goal of this interview is to gather 
more information about what contributes to an understanding of the development of collective time 
knowledge. The goal of my master study is to understand how and why things happen and what 
forces drive the development of the shared collective temporal understanding? 

 
I asked you for the interview because you are part of (project….) and (reason for selection….). 

We will talk about a number of different topics, like the team, its task and composition and your role 
in the team. However, also how the team works together on the project to achieve a certain 
outcome. I estimate that the interview will take about 60 minutes. I would like to make a recording 
of our conversation, so that I can focus on the interview now and revisit your answers later. Are you 
ok with that?  

 
The team’s task (task interdependence, team performance, team coordination) 
Ok, so first I want to talk with you about your team’s task. Can you tell me a bit about the work 

you are doing as a team? 
Who exactly is on the team?  
To what extent do you feel part of the team? 
How is the work of the different team members related? Is there a high level of 

interdependency between the team members? (In what way?) 
Regarding the team’s outcomes, do you (also) share responsibilities for the outcomes of the 

project?  
What are your personal goals in this project? 
What is the team goal? 
What would you say, makes this project successful? 
To what extent do you feel responsible for the team’s performance? Scale 1:10 
How responsible do you feel for you team members performance? Scale 1:10 
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What actions do you take to make the team perform better? 
Do you feel that you as a person can really make a difference for the performance and success in 

this project team? 
Ok, I want to go a bit more into detail about how the team operates.  
How do you as a team control the workflow process between team members?  
Do you work according to a pre-set schedule?  
How do you communicate in your team? 
Does every contact goes through the hands of a project leader or is it easy to contact each 

project member? 
 And how is that with the client, is there an official individual for contact? 
What is the role of the project manager in coordinating the team’s work? Would you say the 

project manager has a stronger voice in determining how the team operates than the other team 
members? 

Time in task execution (temporal preferences, shared temporal cognition) 
One of the things I am particularly interested in for my research is how teams use their time in 

project execution. I don’t know if you have noticed, but people are very different in how they 
experience and use time.  

 Some feel time - and being in time - is very important, others are more relaxed. 
Some people prefer to work under pressure of a deadline, while others avoid having to deal 

with time pressure. 
 Some work very fast, some work more slowly. 
 Some are more focused on the future and others are more in the here and now. 
Have you noticed such differences in what we call “temporal preferences” among the members 

of your team? 
How would you describe yourself in this sense?  
 Are you more of a time urgent or a relaxed person? 
 Are you more focused on the future or the present? 
 Are you more of a deadline worker or an early starter? 
Are you aware of other team members temporal preferences?  
Do you have this knowledge from the beginning of the project or did it developed during the 

project? 
Would you say you – as a team- are generally on the same page with regard to how time should 

be used in project execution and with regard to meeting deadlines?  
Has it been like that from the start of the project? Can you tell me a bit more about how this 

developed?  
What makes you feel part of the team planning?  
Is everyone involved in setting a schedule? 
Does the team have similar thoughts about the best way to use the available time? 
Has the team taken specific steps to get everyone on the same page regarding time and 

deadlines? 
Do you have shared common expectations about the time that a team task execution costs? 
Is there a clear team strategy concerning temporal aspects within your team? 
 “There are teams in literature where all team members think that they perform well and 

according to a temporal strategy and so they all feel comfortable for reaching their team goals. But at 
the end of the project the selected strategy did not met the requirements and they had a lack of 
performance.” Do you recognize this? How does your team avoid such situation? 

How do you take care of that the team strategy is updated?  
Are there conflicts in the team about schedules and deadlines? 
Can you give an example of an incident in which differences in temporal preferences among 

team members really had an (negative) impact on the team’s functioning?  
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How did the team handle the situation? What, in your opinion, were the most important steps 
that helped to solve the situation? Who took the lead in this? What lesson did the team learn by such 
critical incident? Did it change the temporal strategy of team? 

Have there been incidents where differences in temporal preferences actually helped the team 
reach its goals? Was that anticipated by the team members, or the project manager? 

As a team, do you ever consciously use the temporal differences between team members, for 
instance in allocating and scheduling tasks?  

 When did you feel most comfortable?  
 When did you feel that schedule and team workflow was the best and how comes?  
How important is being on time for this team? Has the team ever missed deadlines because 

nobody was looking after the deadlines? Do you have specific rules regarding deadlines within the 
team? Is it difficult to get people to follow those rules? 

What is the teams’ common view about the time-related aspects on task performance? 
What is managed to achieve the coordinated action required for meeting deadlines? 
Team adaptation 
Now, project don’t always go as planned, how comes? 
Has there been major arrangement to this project? Have there been changes in the project that 

forced the team to reconsider its time use? 

 If yes, how did the team handle these changes? Was the team prepared for such changes? 
Was it difficult for team members to adjust to the new situation? Was it difficult to get 
everyone in line again? How was that difficult? Who took the lead in this? How long did it 
take to really adjust the new situation? 

 If no, has the team somehow prepared for major changes? How? In general, what qualities 
do you think a team needs to be able to adjust smoothly and quickly to changing 
circumstances? 

One final question 
Given your longstanding experience on this project and others, what are critical lessens for 

project management regarding team collaboration and meeting deadlines, particularly in 
unpredictable or unstable circumstances? 

Finalizing 
Thank you very much for your time and for sharing your expertise with me. If you want I can 

send you a short summary of our talk? I hope that you will allow me to contact you again if I have any 
further questions? 

 

Appendix C - Interview underlying constructs and definitions 

 

The team’s task (task interdependence, team performance, team coordination) 

Ok, so first I want to talk with you about your team’s task. Can you tell me a bit about 

the work you are doing as a team? 

 

Who exactly is on the team?  

 

Do you feel part of the team? 

 

How is the work of the different team members related? Is there a high level of 

interdependency between the team members? (In what way?) 

 

Regarding the team’s outcomes, do you (also) share responsibilities for the outcomes 

of the project? What would you say what makes this project successful? 
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To what extent do you feel responsible for the team’s performance? Scale 1:10 

How responsible do you feel for you team members’ performance? Scale 1:10 

What actions do you take to make your team member perform better? 

 

Do you feel that you as a person can really make a difference for the performance and 

success in this project team? 

 

Ok, I want to go a bit more into detail about how the team operates.  

How do you as a team control the workflow process between team members?  

Do you work according to a pre-set schedule?  

How do you communicate in your team? 

Does every contact goes through the hands of a project leader or is it easy to contact 

each project member? 

And how is that with the client, is there an official individual for contact? 

 

What is the role of the project manager in coordinating the team’s work? Would you 

say the project manager has a stronger voice in determining how the team operates 

than the other team members? 

 

What are your personal goals in this project? 

What are the personal goals of your team members in this project team? 

What is the team goal? 

 

Time in task execution (temporal preferences, shared temporal cognition) 

One of the things I am particularly interested in for my research is how teams use their 

time in project execution. I don’t know if you have noticed, but people are very 

different in how they experience and use time.  

Some feel time - and being in time - is very important, others are more relaxed. 

Some people prefer to work under pressure of a deadline, while others avoid 

having to deal with time pressure. 

Some work very fast, some work more slowly. 

Some are more focused on the future and others are more in the here and now. 

 

Have you noticed such differences in what we call “temporal preferences” among the 

members of your team? 

 

How would you describe yourself in this sense?  

 Are you more of a time urgent or a relaxed person? 

 Are you more focused on the future or the present? 

 Are you more of a deadline worker or an early starter? 

 

Are you aware of other team members’ temporal preferences?  

Do you have this knowledge from the beginning of the project or did it developed 

during the project? 

 

Would you say you – as a team- are generally on the same page with regard to how 

time should be used in project execution and with regard to meeting deadlines?  

Has it been like that form the start of the project? Can you tell me a bit more about 

how this developed?  
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What makes you feel part of the team planning?  

Does everyone involve by setting a schedule? 

Does the team have similar thoughts about the best way to use the available time? 

 

Has the team taken specific steps to get everyone on the same page regarding time 

and deadlines? 

 

How do you set your own task execution? 

How do you coordinate this task execution with other projects? 

And does each team member feel about their own execution? 

Do you have shared common expectations about the time that a team task execution 

costs? 

 

Is there a clear team strategy concerning temporal aspects within your team? 

 

How effective are you with executing your tasks? 

 Does the team effectiveness negatively influence the team planning? 

 

“There are teams in literature where all team members think that they perform well 

and according to a temporal strategy and so they all feel comfortable for reaching their 

team goals. But at the end of the project the selected strategy did not met the 

requirements and they had a lack of performance.” How does your team avoid such 

situation? 

 

How do you take care of that the team strategy is updated?  

How do you view the team temporal strategy during project, when do you reschedule 

deadlines or reschedule resources?  

 

Do you recognize conflicts in the team about schedules and deadlines? 

Can you give an example of an incident in which differences in temporal preferences 

among team members really had an (negative) impact on the team’s functioning?  

 

How did the team handle the situation? What, in your opinion, were the most 

important steps that helped to solve the situation? Who took the lead in this? What 

lesson did the team learned by such critical incident? Did it change the temporal 

strategy of team? 

 

Have there been incidents where differences in temporal preferences actually helped 

the team reach its goals? Was that anticipated by the team members, or the project 

manager? 

 

As a team, do you ever consciously use the temporal differences between team 

members, for instance in allocating and scheduling tasks?  

 When did you feel most comfortable?  

 When did you feel that schedule and team workflow was the best and how comes? 

  

How important is being on time for this team? Has the team ever missed deadlines 

because nobody was looking after the deadlines? Do you have specific rules regarding 

deadlines within the team? Is it difficult to get people to follow those rules? 
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What is the teams’ common view about the time-related aspects on task 

performance? 

What is managed to achieve the coordinated action required for meeting deadlines? 

 

During team meetings what is discussed about the topic of team schedule and 

personnel planning? 

 When is this important? 

 What does is change after such discussion? 

 

What makes this project different than other projects?  

 What is the influence of the client and other stakeholders on the project? 

 

 

Team adaptation 

Now, project don’t always go as planned, how comes? 

 

Has there been major arrangement to this project? Have there been changes in the 

project that forced the team to reconsider its time use? 

 If yes, how did the team handle these changes? Was the team prepared for such 

changes? Was it difficult for team members to adjust to the new situation? Was it 

difficult to get everyone in line again? How was that difficult? Who took the lead in 

this? How long did it take to really adjust the new situation? 

 

 If no, has the team somehow prepared for major changes? How? In general, what 

qualities do you think a team needs to be able to adjust smoothly and quickly to 

changing circumstances? 
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Appendix D - CIMO structure 

 

CIMO logic (Denyer et al., 2008; p.397) 


