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Synchronization Beyond Clocks:  

The Effects of Subjective Time on the Coordination of Temporary Organizations 

Our very existence is subject to time, and the activity of organizing occurs within time. 

We schedule, plan sequences, allot time to varied activities, and pace ourselves toward deadlines. 

To further our knowledge of organizations, we need to better understand how to coordinate (e.g., 

synchronize) time-related human activities within organizations. Finding efficient coordination 

methods constitutes one of the pillars of contemporary organization research (Crowston, 1997).  

Rapidly changing environmental demands increasingly require more agile managerial 

approaches that emphasize the coordination of time. Inability to synchronize activity can impose 

severe cost and schedule overruns. One study that examined 5,400 IT companies found a total 

cost overrun of $66 billion with each yearly delay incurring a 15% rise in overrun costs (Bloch, 

Blumberg & Laartz, 2012). In this dissertation, I define the coordination of time (i.e., temporal 

coordination) as the synchronization of interdependent actions to ensure that activities occur at 

an appropriate time (Bardram, 2000). To achieve excellent performance, organizations need to 

coordinate their actions in real-time seamlessly. Especially with increasingly unpredictable 

waves of change, temporal coordination is of vital importance for organizations. 

With ever-changing environmental demands, temporary (ad hoc) organizations have 

served as more prevalent means to cope (Bakker, Knoben, de Vries & Oerlemans, 2011; Burke 

& Morley, 2016). In this thesis, I define temporary organizing as "the activities and practices 

associated with collectives of interdependent individual or corporate actors who pursue, ex-ante, 

agreed-upon task objectives within a predetermined time frame"  (Bakker, Defillippi, Schwab, & 
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Sydow, 2016). Here, this flexible and temporally bracketed nature allows organizational forms to 

respond to dynamic, urgent environmental demands (Bechky, 2006; Beck & Plowman, 2014).  

Truncated duration in these ad-hoc organizations can stem either from deadlines assigned 

in advance or from "institutionalized termination" once goals or tasks of the team(s) are achieved 

(Lundin & Söderholm, 1995). Examples of temporary task teams range from intra-organizational 

projects (e.g., organizational change projects, business transformation to Agile management, 

engineering and creative projects), to inter-organizational collaborations (e.g., construction or 

infrastructure projects, event organizations, alliances), to one-off networked organizing of unique 

tasks (e.g., crisis management or disaster response operations, movie crews). Though seemingly 

varied in appearance, these organizations share a common characteristic due to their temporality: 

they need to coordinate efforts to achieve their goal(s) in a limited time, often under considerable 

time pressure. The rising application of this organizational form portends key potential benefits 

of identifying coordination mechanisms that equip organizations to be swift, flexible, and agile.  

Role of Subjective Time in Coordination of Time 

Due to the salient nature of time in coordination, especially for temporary organizations, 

there is urgent need to examine time usage (Bakker, 2010; Montoya-Weiss et al., 2001). One key 

challenge in grasping the temporal nature of coordination stems from diverse conceptualizations 

of time in the literature (Bakker et al., 2016.). Generally, time can be cast either as an objective 

or a subjective construct (Orlikowski & Yates, 2002; Shipp & Cole, 2015; Tang et al., 2020). 

Objective views of time – also known as "clock time" – features time as a linear, measurable, 

homogenous variable. On the other hand, subjective views of time – also called "event time" –  

consider time to gain meaning or significance through human action and interaction. Shipp and 

Jansen (2021) define subjective time as “the experience of the past, present, and future, which 
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occurs as individuals (intrasubjectively) and collectives (intersubjectively) mentally travel 

through, perceive, and interpret time” (p. 8). Such organizatinal actors use objective formulations 

of time (e.g. clocks, calendars, schedules) while expressing temporal perceptions, experiences, 

and interpretations of time. For instance, individuals may attend a scheduled weekly meeting 

with teams having objective duration, frequency, and timing while attributing widely different 

meanings to that very meeting versus their colleagues. These attributions, in turn, can yield 

divergent cognitive, affective, and behavioral outcomes. One might perceive these weekly 

meetings as too early in the day ( “I think this 8:00 am meeting is too ambitious”), too often ( “I 

feel so controlled by my organization”) or too long ( “I cannot pay attention to all the 

presentation”). Such cognitive, affective, and behavioral reactions toward subjective time can 

shape the coordination protocols embedded in social processes. It is vital to know beyond mere 

objective features of organizing activities to see how organizational actors interpret these very 

activities. 

How actors relate to time is one key component to understanding organizational topics 

with a temporal element (Ancona, 2001). This argument applies to the coordination of time that 

takes place under temporality. Yet, our understanding of how human actors within temporary 

organizations perceive and react to time remains somewhat limited. This is important since the 

role of subjective time is most salient for a temporary organization due to its specific nature.  

First, temporary organizations often operate under temporariness that prompts a focus on 

present feelings of timelessness, as well as entrainment to external cycles (Bakker & Janowicz-

Panjaitan, 2009). These perceptions can influence not only the coordination of time within 

temporary organizations, but also coordination across the nexus of organizations (van Berkel et 

al., 2016b), innovation (Bakker et al., 2013), and knowledge exchange (Grabher, 2004).  
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Second, temporality enhances the observation of becoming (Pemsel & Söderlund, 2015). 

This entails that coordination mechanisms for temporary organizations are rarely static, but they 

emerge, evolve, and shift throughout a temporary organization's lifetime (Bechky, 2006; Beck & 

Plowman, 2014; Curnin et al., 2015). By examining the relationship(s) among actors’ relations to 

time and social coordination mechanisms, we can better predict the dynamic nature of temporal 

coordination within temporary organizations. 

Coordinating through the means of objective time has long merited great interest, often in 

the form of time management (Aeon & Aguinis, 2017; Aguinis & Bakker, 2020). Still, scholars 

have been increasingly unearthing the role of subjective time interpretations (Blount & Janicik, 

2001; Bluedorn & Denhardt, 1988; Gersick, 1988; Shipp et al., 2009; Shipp & Cole, 2015; Tang 

et al., 2020). Despite growing interest, we yet know very little about how these perceptions relate 

to a panoply of organizational outcomes. This is keenly true for subjective time. Notable studies 

on subjective time have often focused on stable tendencies in the interpretation of time, such as 

time horizon (Reilly et al., 2016), time urgency (Waller et al., 1999), temporal focus (Shipp et 

al., 2009), and polychronicity (Mohammed & Nadkarni, 2014). However, such studies have not 

explicitly demonstrated how objective time can be interpreted in different ways. In other words, 

prior work has fixated on a focal, time-based construct that explains the cognitive tendency of 

individuals, groups, or organizations.  

What is missing, however, is how time itself can be perceived in different ways by 

organizational actors, and whether these perceptions can trigger additional mechanisms that 

influence the coordination of time beyond those addressed by the management of objective time. 

Coordination via mere objective time, such as relying on Gantt charts for synchronizing projects, 

usually suffer coordination failures such as delays and conflict (Maylor, 2001b). This is partly 
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because coordination is also embedded in actors' social processes. Many coordination failures 

stem from differing subjective interpretations of events (e.g., unclear expectations of when an 

activity will happen, miscommunication). Exploring the unique utility of subjective time in 

coordination can enable organizations in general, and temporary organizations in particular, to 

succeed when they rely on more tacit ways of coordination, such as “swift trust” in lieu of 

routinized organizing (Meyerson, Weick & Kramer, 1996). Therefore, it is essential to juxtapose 

both objective and subjective views of time when considering the potential role of time 

perception in coordination, especially for organizations that work under time pressure.  

Another gap in our knowledge pertains to the extent that subjective interpretations can be 

influential in diverse contexts. Alongside the growing interest in subjective views, time has also 

been cast as a medium through which phenomena occur (Ancona, 2001; Bakker et al., 2016; 

Shipp & Cole, 2015; Sonnentag, 2012). This line of research has typically aimed to disentangle 

when we can observe certain relationships. However, the temporal complexity (i.e., the extent of 

predicting and mapping activities versus time) can vary significantly across organizations’ 

environments and tasks. Could subjective time interpretations likewise drive the coordination of 

time under immense pressure to meet strict deadlines, where dynamic environments demand 

adjustments in means of coordination, or when sudden crises and vague timing of events render 

prediction impossible? Addressing these issues is crucial for delineating boundary conditions on 

the impact of subjective time to facilitate this emerging research area (Shipp & Jansen, 2021). 

Research Question 

To understand the role of subjective time in temporary organizations, I have built on the 

theoretical assumptions of bounded rationality where human cognitive functions, such as 

decision-making, are subject to less-than-perfect rationality due to limitations in: attention and 
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memory, time available to process information, and information access due to varying degrees of 

situational uncertainty. These assumptions well suit temporal organizational actors coordinating 

their actions under bounded rationality. Subjective interpretations shape the coordination efforts 

simultaneously with their objective conceptualizations of time (though the subjective-objective 

proportion mix can change). In sum, all this denotes that individuals, teams, and organizations 

need to process information, make decisions, and interact with limited cognitive resources, time, 

and environmental certainty. Here, the assumption of bounded rationality proves especially 

relevant for temporary organizations. Bounded rationality is especially impactful under time 

pressure where actors cannot maximize decision utility, but must choose “satisficing” options 

from available information at the time.  

The three theories I use in each chapter build on this bounded rationality assumption. 

First, transaction-cost theory (chapter 2) – a classic economic organization theory on how to 

coordinate economic transactions and interactions – rests on the assumption that any exchange 

between organizations occurs under bounded rationality (Williamson, 1979, 1981). Second, the 

expectancy and equity theory of motivation (used in chapter 3) highlights that individuals form 

their evaluations by estimating the uncertain likelihood of receiving desired outcomes (Vroom, 

1964) and by anchoring their comparisons based on the attributed value of inputs and outputs 

(Adams, 1965). Third, the attention-gate model (chapter 4) is a cognitive theory that assumes 

individuals to dissect their limited attentional resources in the face of simultaneous stimuli 

(Zakay & Block, 1995). While these three theories arise from disparate academic fields, they 

share the underlying assumption that human decision-making operates with limited information 

and cognitive resources to process information. 
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My dissertation enlists this overarching assumption of bounded rationality to explain the 

“esoteric” construct of subjective time to examine how it can influence the coordination of time 

in organizations beyond mere objective time. The overarching research question to address is: 

 

“What are some antecedents and consequences of subjective time in the coordination of time for 

temporary organizing? 

 

To investigate subjective time and its potential variance, one needs to follow a clear 

conceptualization of time by carefully defining “which aspect of time” merits focus (Aguinis & 

Bakker, 2020). As for time, many dimensions interrelate (e.g., rhythm, cycle, frequency, speed, 

rate, pace, duration, sequence, synchronization). It is almost impossible to assign exclusive 

definitions for these dimensions (Kirton et al., 2003). This dissertation aims to showcase three 

core dimensions of time, while acknowledging their interrelations among other dimensions: 

timing, sequence, and duration. The coordination of time within temporary organizations often 

considers these dimensions as geometrical properties of a linear timeline (e.g., project timeline). 

I challenge this assumption by stating that each of these aspects of objective time can incorporate 

a subjective view due to social and psychological mechanisms. These mechanisms, in turn, 

influence the coordination of time within temporary organizations. 

The timing of my dissertation’s conclusion has notably corresponded to the publication of 

an extensive review of Shipp and Jansen (2021) that equipped me to move beyond such objective 

time tropes to overview my dissertation. The above authors identified three types of subjective 

time that comprise both collective (i.e., inter-subjective) and individual (intra-subjective) levels: 

mentally traveling through time (mental travel through past, present and future), perceiving time 
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(construal and communication of time’s structure), and interpreting time (construal of time as to 

meaning, duration, quality or importance). Each of these has been represented across the thesis.  

Shipp and Jansen’s review (2021) also reveals the mechanisms of subjective time tied to 

several clusters of sub-mechanisms for each: attending (focus of attention, temporal comparison, 

temporal influence, learning, accumulation), preparing (projection, temporal allocation, time 

awareness, temporal construal), and comprehending (narrative, meaning, sense-making). 

Although these mechanisms are not always explicitly elaborated or studied in my dissertation, 

they well capture the nature of the arguments in each chapter. 

Overview of the Dissertation 

Each chapter focuses on a single dimension of time and one level of temporal complexity 

to demonstrate subjective-time relevance (Table 1). Chapter 2 features a governance model that 

coordinates time for inter-organizational collaboration under strict time constraints (i.e., inter-

organizational projects). Time pressure is salient in this context as each delay incurs additional 

costs and other adverse outcomes. Chapter 2 conceptually discusses factors that shape the timing 

of coordination activities: who decides on milestones, are incentives provided pre- or post-task, 

how to monitor the timing of actions, and what to do when the timing of activities is delayed?  

In this section, subjective time unfolds as inter-subjectively perceiving time where inter-

organizational actors collectively construe and communicate a project’s temporal coordination. 

Through deductive reasoning, I suggest that subjective time can act as an antecedent of time's 

governance to argue that we need to consider collective time norms as assets that influence the 

governance choice. I launch a temporal version of TCE’s asset-specificity construct comprising 

temporal resources and time norms to capture objective and subjective time conceptualizations 
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within the coordination of time. Subjective time in chapter 2 shapes temporal coordination 

through the mechanism of preparing, both temporal allocation and time awareness, in particular. 

I propose that the more widely temporal assets diverge among inter-organizational actors, the 

greater the need for selecting a more hierarchical form of governance (i.e., orchestral conductor). 

In chapter 3, I focus on teams that must coordinate the timing of their actions under time 

pressure and eventually need to modify their coordination to changing environmental conditions. 

Here, I examine the variance in the pattern of team-level incentives. The primary element of time 

that gains a subjective interpretation here is the sequence of events. I argue that observing how 

events associate in time (if performance is x, then the reward will be y) will be cause-and-effect 

interpreted as “consistent” or “inconsistent” by team members. Here, chapter 3 examines inter-

subjective interpretation of time where team members collectively attribute meanings and beliefs 

to these observations. I had expected these interpretations to impact team adaptive performance 

as team members attended to time (i.e., making temporal comparisons between past and present 

rewards while learning from these associations), as well as comprehended (i.e., sense-made) 

whether rewards were fair to yield temporal influence as affective responses post-interpretation. 

This chapter reports the results of an experimental study where 43 student teams played a game 

demanding intense temporal coordination – playing chefs in a kitchen to deliver as many orders 

as possible under countdown. I detected that inconsistency of incentives teams received impairs 

the adaptive response to environmental changes. I also found that this effect can be explained 

through motivational factors arising from the comprehension of rewards, such as perceived 

distributive fairness and team efficacy beliefs. 

In chapter 4, I move to a more complex temporal context: multi-actor crisis management 

operating as a disaster-response network. Time’s salience here mainly lies in its chaotic nature: 
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actors facing a novel situation must exert enhanced temporal awareness toward new events. 

Complicating the matrix, crisis coordination activities cannot afford delay with lives at stake.  

In this chapter, I examine the combination of two intra-subjective time types: traveling 

through time (i.e., past) and perceiving time.  More specifically, I focus on how individuals  

judge the duration of a prior time interval since these estimations form the basis of decisions 

when actors must coordinate their time (e.g., assigning time periods needed for specific actions). 

I investigate the antecedents of this subjective time by focusing on the attending mechanism, 

specifically, the focus of attention to the particular period for distilling information. I posit that 

perceptions of duration are influenced by factors imposing high attentional demands: the extent 

of information load, endless stress, and self-embeddedness in a diverse communication network. 

In the featured experimental study, 34 students taking a project-management course role-played 

a disaster-management simulation in a serious game. Here, I learned that the need to process 

larger loads of information yields less accurate, underestimated time judgments. I further found 

this negative effect to be particularly strong when individuals experience prolonged stress while 

coordinating information with a more disparate set of actors. 

Main Contributions 

Beyond unveiling more of this neglected motif of subjective time in organizational study, 

my dissertation has aimed to provide several notable overarching contributions. First of all, the 

dissertation contributes to the research stream that endeavors to better understand organizational 

phenomena and theories featuring the time element (Ancona et al., 2001; George & Jones, 2000; 

Mitchell & James, 2001). Each chapter explicitly highlights that theories typically used to 

explain organizational actor behavior at different levels often imply or assume a temporal factor. 

Therefore, I am answering the call to place more emphasis on the time features when theorizing. 



567844-L-bw-Karaduman567844-L-bw-Karaduman567844-L-bw-Karaduman567844-L-bw-Karaduman
Processed on: 4-10-2021Processed on: 4-10-2021Processed on: 4-10-2021Processed on: 4-10-2021 PDF page: 18PDF page: 18PDF page: 18PDF page: 18

18 
 

More specifically, I contribute to the discussion on whether we rightly assume that temporal 

elements operate homogenously within these phenomena (Shipp & Jansen, 2021). I have sought, 

in contrast, to demonstrate that these temporal features can vary across levels and time.  

Second, my three chapters in the dissertation speak to three subfields in management and 

organization research: organization theory, organizational behavior, and behavioral strategy. 

Realizing the fluidity of the “borders” delineating these fields that often focus on a specific unit 

of analysis (i.e., inter-organizational, team, individual actor), I explore in each chapter cross-

level effects: (1) how the time norms of project team members can influence the choice of 

temporal governance at the inter-organizational level, (2) how consistency of incentives, often 

determined at the organizational level, can influence team member’s perceptions of fairness and 

efficacy beliefs as such factors compile at the team level to influence teams adaptive responses, 

and finally, (3) how the level of information load and dissimilarity in a network can influence 

individual perceptions. All told, my dissertation contributes to the multilevel examination of 

organizational phenomena (Klein & Kozlowski, 2000).  

Next, by examining subjective time versus its objective usage, my dissertation highlights 

the role of “human factors” within organizations. The aim here is not merely showing how time 

is subject to bounded rationality, but how its non-rational experience can impact its coordination. 

Here, the overarching message thus adds to alternative ways of viewing bounded rationality 

(Mumby & Putnam, 1992). Finally, this thesis showcases the motivational, affective, and social 

antecedents of coordination within management, thereby contributing to literature examining the 

“soft” side of management (Crawford & Pollack, 2004; Cullen et al., 2000; Truss et al., 1997).  
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Chapter 2 - The Governance of Time in Temporary Organizations: Adding a Temporal 

Lens to Transaction Cost Theory 
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The Governance of Time in Temporary Organizations: Adding a Temporal Lens to 

Transaction Cost Theory 

Temporary organizations are burgeoning across a wide range of industries, including 

construction and infrastructure (Matinheikki, Aaltonen & Walker, 2019; Sanderson, 2012; 

Winch, 2006), biotechnology (Powell et al., 1996) and entertainment (Bechky, 2006). As much 

as projects can be undertaken within an organization, such as an organizational change project 

(e.g. Sternje, Söderlund & Minbaeva, 2019), it can also be a temporary form of collaboration 

between organizations (i.e. inter-organizational projects) (Sydow & Braun, 2018). These inter-

organizational projects are commonly defined as “a group of two or more non-temporary 

organizations collaborating toward the accomplishment of a joint task with the duration of the 

collaboration explicitly defined either by a specific date or by the attainment of a predefined task 

or condition” (Janowicz-Panjaitan, Cambré & Kenis, 2008). The ex-ante defined deadline creates 

temporality for the collaboration by demarcating a time frame. Classified as a hybrid form of 

organization, inter-organizational projects require the coordination and cooperation of 

autonomous but functionally interdependent organizations. Moreover, inter-organizational 

projects also form temporary organizations that operate at a project-team level (Sydow & Braun, 

2018). Given the prevalence of inter-organizational projects and their salient temporal features, 

this conceptual paper aims to examine the governance of these hybrid organizations by applying 

a temporal lens. After all, Transaction Cost Theory would propose that such inter-organization 

projects are governed through hybrid or bilateral governance. However, temporality is not a 

concept included in the theory but a dominant characteristic of this organizational form. 

Under temporality, timely completion becomes an important goal of an inter-

organizational project. As such, adequate governance of inter-organizational projects should be 
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able to facilitate the attainment of this goal. Nevertheless, delays and other issues are pretty 

pervasive. For instance, Assaf and Al-Heijji (2006) reported that 70% of the construction 

projects in the United Arab Emirates suffer schedule overruns (Assaf & Al-Hejji, 2006). One 

source of delays is coordination difficulties between organizations, in the form of slow 

information sharing (Le-Hoai, Lee & Lee, 2008). Delays can also stem from conflicts based on 

opportunistic behaviour unfolding over the project’s life-cycle (Garg & Mahapatra, 2017). Such 

examples signal that there is a need to develop adequate governance mechanisms. A failure to 

address the governance needs within the defined time limit can be as dramatic as in the notorious 

case of the Heathrow airport terminal, where building a new runway costs the British economy 

up to £6m a day (British Infrastructure Group Report, 2016).  Often operating under high 

interdependence and uncertainty, it is clear that inter-organizational projects require coordination 

and conflict resolution mechanisms that target time usage.  

We explicitly differentiate project governance and project management throughout our 

paper. Project governance provides a framework for decision-making, accountability and 

management (Too & Weaver, 2014). On the other hand, project management rather pertains to 

the application of knowledge, skills, tools, and techniques to project activities (PMBOK® Guide. 

2013, p. 5). Our focus in this paper is on project governance that outlines a framework before 

executing a project. One frequently used theory on the governance of economic exchange, such 

as inter-organizational projects, is the transaction cost theory (Biesenthal & Wilden, 2014). From 

the point of view of transaction cost theory, inter-organizational projects are hybrid forms of 

organizations, where their governance lie in between market and hierarchy (Kenis, Cambré & 

Oerlemans, 2009).  
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In this paper, we propose that transaction cost theory, which was developed for the 

governance of organizations that do not operate with salient temporality, faces a number of 

limitations to capture the governance needs of inter-organizational projects fully. Considering 

that the uniqueness of hybrid forms of organizations necessitates a case-by-case examination 

(Masten, 1996, p.12, as cited in Ménard, 2004), we argue that the governance of inter-

organizational projects requires a particular examination. This paper aims to theoretically inquire 

whether and to what extent transaction cost theory can apply to this particular hybrid 

organizational form, and if not, which extensions are necessary. Thus, we formulate the research 

question of this paper as follows: “To what extent can hybrid governance that is based on 

transaction cost theory be applied to the governance of inter-organizational projects?”. Our 

conceptual paper realizes this inquiry, building upon three main premises. 

Our central premise focuses on the role of time for inter-organizational projects. 

Temporality and time are highly salient factors of inter-organizational projects. We will show 

that transaction cost theory does not explicitly differentiate between temporary and non-

temporary collaboration forms. Temporality characterizes inter-organizational projects as a 

unique hybrid amongst others, such as alliances, franchises, and collective trademarks (Jones & 

Lichtenstein, 2008; Ménard, 2004). Under temporality, time is relevant as an input as much as an 

output. Created with an ex-ante agreed institutionalized termination, the form of collaboration 

values timely completion as a primary goal of the collaboration (Grabher, 2002; Lundin & 

Söderholm, 1995). The importance of a timely completion entails a need to govern time usage on 

top of other resources, knowledge, and roles. As we will argue, transaction cost theory does not 

explicitly focus on time, therefore requires special consideration to apply the theory to this 

particular form of hybrid governance. 
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Our second premise pertains to the nature of exchanges between inter-organizational 

project actors, which we regard as multi-level. The governance of inter-organizational projects 

concerns not only inter-organizational but also project level interactions (Müller, Pemsel & Shao, 

2014). At the inter-organizational level, the interactions are subject to relational governance, 

realized through “enforcement of obligations, promises and expectations […] through social 

processes, that promote norms of flexibility, joint action, and information exchange.” (Poppo & 

Zenger, 2002, p. 710). In order to achieve temporal governance, the usage of time should be 

aligned within these social processes between organizations.  

Inter-organizational projects are also characterized by the importance of functioning as a 

project team. Formed by the delegated members from the parent organizations, the project team 

acts as a temporary organization with salient team processes that need to coordinate to achieve 

the project tasks (Burke & Morley, 2016; Lundin & Söderholm, 1995). Despite the endowed 

directions with respect to planning and scheduling, the project team also needs to pay attention to 

social processes within the project team to execute tasks (Bresnen et al., 2003; Floricel et al., 

2014; Jones & Deckro, 1993). These social processes should also facilitate the alignment of 

activities’ timing in order to avoid delays. While transaction cost theory’s propositions for 

governing the relationship between organizations is extensively elaborated, its application at the 

team level is rather inchoate.  

Our third premise states that an interplay occurs between the social processes and 

temporality, which influence the coordination processes and joint work within inter-

organizational projects. In other words, the existence of a deadline alters the perceptions and 

interaction patterns of actors within the inter-organizational project  (Lindkvist et al., 1998). 

Therefore, temporality affects the relational mechanisms, such as trust (McLaren & Loosemore, 
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2019; Meyerson, Weick, & Kramer, 1996), coordination (Bechky, 2006), learning (Grabher, 

2004; Ibert, 2004), organizational commitment (Spanuth & Wald, 2017), and performance 

(Bakker, Boroş, Kenis & Oerlemans, 2013). Transaction cost theory in its classical form does not 

explicitly outline how temporality can impact governance. 

In conclusion, we argue that the governance of inter-organizational projects requires 

special consideration due to the distinct salience of time and temporality, the need to consider 

governance on a multi-level approach, and the impact of temporality on interactions between the 

actors. Our paper’s main conclusion is that we need to include temporal governance for inter-

organizational projects, which we define as a means that realizes coordination of time in 

exchange relations and safeguards against potential timing conflicts to facilitate the joint goal of 

timely completion.  In order to offer such a consideration that addresses these features of inter-

organizational projects, we equip a temporal lens to transaction cost theory.  

The architecture of our consideration is as follows. First, we make the case that a 

temporal lens to transaction cost theory is indeed necessary. We do that by explicating the 

already implicit temporal elements within the theory and contrasting them under a temporal 

context. Next, we posit that to govern the usage of time, we need to understand how time is 

conceptualized. We introduce a temporal form of asset specificity that can be observed at both 

inter-organizational and project-team levels. Consequently, we demonstrate that this temporal 

asset specificity increases transaction costs within the context of inter-organizational projects. 

We conclude with propositions on temporal governance dimensions that can minimize 

transaction costs. 

Why Do We Need a Temporal Lens to Transaction Cost Theory? 
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Transaction cost theory focuses on the efficient organization of economic exchanges 

between a buyer and a supplier. The theory postulates that in order to achieve this goal, 

transactions as a form of interaction should be analyzed. Due to the behavioural assumptions of 

bounded rationality and opportunism, transaction costs emerge with varying degrees. A 

governance model aims to minimize the economic costs associated with the transaction costs by 

minimizing the “frictions”, which are costs stemming from information search, bargaining, 

monitoring and enforcement.  

In the original definition of Williamson (1981), transactions already hold a time element, 

albeit implicitly. Firstly, Williamson indicates that it refers to the process of interaction, as he 

states that ‘a transaction occurs when a good or service is transferred across a technologically 

separable interface. One stage of activity terminates, and another begins.’ (p. 522). It is clear that 

transactions do end, but what happens when we also know when they end? An example can be 

the case of the relationship between asset specificity and transaction costs. Asset specificity can 

increase transaction costs, but the extent that an asset would pose specificity would also be based 

on the duration of the transactions. A similar linkage can be observed within the behavioural 

assumptions. Bounded rationality reflects the inability to process information to estimate past or 

future events, whereas opportunistic behaviour stems from the limited shadow of the past or 

future perceived by the actors. Whether the duration in which that asset specificity and 

behavioural assumptions are located is known as ex-ante or not would further impact uncertainty. 

Therefore, it is reasonable to assume that transaction cost theory requires additional examination 

under temporality. 

Inter-organizational projects are subject to varying degrees of uncertainty, primarily 

because they need to function under temporality (Pich, Loch & Meyer, 2002; Ward & Chapman, 
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2003; Winch, 2006). Consequently, a salient goal of the inter-organizational relationship is to 

accomplish the joint task within the predefined time limit. In order to achieve this goal, 

autonomous but functionally dependent actors in the project network need to ensure cooperative 

collaboration (minimize impact of potential opportunistic behaviour), as well as efficiently 

coordinate the timing of their activities under time pressure (minimize impact of bounded 

rationality) (Gulati et al., 2012).  

We build our arguments based on the assumption that transaction costs not only increase 

economic costs but also increases the time spent on transacting activities. Temporal governance, 

then, needs to minimize time spent on these cooperating and coordinating activities to facilitate 

timely completion. In other words, to accommodate the goal of timely completion, cooperation 

and coordination should be achieved by spending time most efficiently. This requires reducing 

the time spent on monitoring and enforcement activities (e.g. monitoring how much time is 

allocated for a task and enforcement for late delivery). These safeguarding activities ensure 

cooperation by aligning interests and ensuring commitment to the joint goal. In addition, the 

coordination time should be minimized by reducing the time spent on searching for information 

on time (e.g. how much time an activity takes), along with bargaining and negotiation on time 

(e.g. which action should be conducted most urgently). These activities facilitate coordination by 

providing accountability, predictability, and shared understanding (Okhuysen & Bechky, 2009). 

By minimizing the time spent on the safeguarding and coordination activities, temporal 

governance can aid the timely performance of an inter-organizational project. 

Building on our argument that transaction costs also reflect the time spent on activities, it 

is also necessary to see whether these “temporal costs” can be higher under temporality. 

Therefore, we continue to examine the theory by using transaction costs as a unit of analysis. 
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Transaction costs arise from three exchange hazards; asset specificity bounded rationality and 

opportunism. However, these three exchange hazards are more significant under temporality.  

Potential hazards associated with asset specificity increase due to the limited duration of 

the investments. In other words, when an investment’s potential returns are limited by duration, 

the investments pose more specificity as the payback time of the investment is also limited. 

Therefore, temporality enhances the potential threats associated with asset specificity. 

Furthermore, when timely completion is a significant performance dimension, time becomes an 

important asset itself. The conceptualization of time constitutes an asset from two paths. First, 

time is an objective, quantifiable resource for the organization. Second, time is a subjective asset 

in the form of project members’ time norms related to their tasks. Under the salience of time, 

organizations invest in temporal resources, whereas project teams need to psychologically invest 

in the need to adapt their timing norms to project requirements. As a result, temporality 

highlights time as an additional form of asset that is invested.  

Temporality also impacts opportunism.  The demarcated time frame of an inter-

organizational project can mean that the collaborating organizations might not share any prior 

joint experience or might not engage in further collaborations once the project is over. Therefore, 

projects often need to operate under a lack of a shadow of the past or a lack of shadow of the 

future. As a result, trust is less likely to develop for relationships under temporality since 

credibility information of the actors is limited, and future pay-offs are less likely (Gibbons & 

Henderson, 2012). Even if trust can develop during the temporary relationship, it is often a swift 

and surface-level trust based on role-competencies rather than the relational elements (Meyerson 

et al., 1996). Besides its impact on trust, temporality and the importance of time can lead to 

additional forms of opportunistic behaviour. For instance, actors can engage in the opportunistic 
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usage of time in the form of the strategic hold-up of resources to pursue their self-interest at the 

cost of other actors (Masten et al., 1991). Thus, under temporality, cooperative behaviour is less 

likely due to enhanced opportunism.  

Temporality also adds to the effects of bounded rationality, as it brings a degree of time 

pressure on projects (Nordqvist et al., 2004). Time pressure leads to difficulties in decision-

making and risk perceptions (Karau & Kelly, 2003). These difficulties can distort the 

measurement of risks and assessments. As a result, time pressure limits the clarity and accuracy 

of the information that is exchanged. Temporality also means that actors do not have time to gain 

an understanding of each other’s roles and develop relational norms, resulting in more 

ambiguity. Therefore, under temporality, coordination is more difficult to achieve due to 

enhanced bounded rationality.  

In short, temporality enhances the potential hazards of asset specificity, opportunism and 

bounded rationality. As a result, these potential hazards can require additional activities that 

require safeguarding and coordinating activities. These activities increase not only economic 

costs but also temporal costs spent on realizing these activities. Therefore, we conclude that from 

a temporary organizational perspective, the classical formulation of transaction cost theory is 

limited and requires extensions that capture the temporal dimension of the exchange hazards that 

can hinder the goal of timely completion. We intend to start our extension by introducing a form 

of asset specificity that is infused by time. 

Temporal Asset Specificity 

Williamson refers to asset specificity as “the big locomotive to which transaction cost 

theory owes much of its predictive content” (Williamson, 1998, p.36). A mismatch in the 
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specificity of investments can cause difficulties for relational governance (Poppo & Zenger, 

2002; Poppo, Zhou & Zenger, 2008). Likewise, when there is a mismatch between project 

actors’ usage and perceptions of time, this can also cause problems in inter-organizational 

collaboration (Dille & Söderlund, 2011). Therefore, we argue that temporal investments can be 

examined analogous to other assets. We define temporal assets as investments made by 

exchanging actors concerning their time usage to make timely collaboration in exchanges 

possible and efficient. We differentiate between two forms of time usage, which are based on 

two distinct conceptualizations of time (Orlikowski & Yates, 2002; Shipp & Jansen, 2021).  

The first form considers time as a resource that is conceptualized objectively. 

Accordingly, time is an objective resource operated on a “clock time” basis, which is 

homogenous, quantifiable, divisible, and irreversible. It is widely the case that organizations 

perform their actions that can be pinpointed at this mechanical time conceptualization. Activities 

at the organizational level are granularly allocated within a year, a week, and an hour. This 

approach is rather objective as it considers time as a resource with economic value. The second 

form is embedded in the time norms of an organization’s members, which is conceptualized 

subjectively. Dille and Söderlund (2011) define time norms as “inter-subjectively and shared 

rules and expectations of behaviour among actors within the same field and/or organization. 

[They] represent a pattern on how things should be done or how actors should behave, related to 

both when things should be done, and how fast things should be done (phase and speed)”. (Dille 

and Söderlund, 2011, p. 488). As such, time norms operate on an “event time” basis, where the 

usage of time acquires meaning through the sensemaking. Consequently, this approach is 

subjective as it considers time as a resource with sociological value.  
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In the next section, we demonstrate how time can be an asset from the objective and 

subjective perspectives. Like objective time, subjective time elements reflect different aspects of 

time, such as duration, timing, sequence and frequency (Zerubavel, 1981). We build our 

formulation on Williamson's asset specificity types (i.e. physical, site, human, dedicated assets) 

and make use of Zerubavel’s (1981) dimensions of a temporal profile of a situation or event 

(duration, temporal location, sequential structure, rate of recurrence). We propose that the former 

three dimensions of both theorizations demonstrate considerable overlap and create the 

foundation for the types of temporal asset specificity. The formulations for subjective asset 

specificity represent perceptions and habits related to these proposed dimensions. 

Dimensions of Objective Temporal Asset Specificity 

Duration. Performance defines the duration of a task at a particular speed. Organizations 

differ in the extent that they can perform within a given duration. An organization with a specific 

technology, software, or simply workforce would deliver a particular work faster than 

organizations that do not benefit from these resources. An example can be a specific machine 

that performs an activity shorter or software that fastens the work process (Blackburn et al., 

1996). A high temporal asset specificity reflects the extent to which an organization needs to 

adjust its activity speed to collaborate with another project actor. 

Temporal Location of Events. Organizations attach different importance to events 

based on their location in time. At a given time-point, organizations have varying degrees of 

availability for other activities. Reserving a specific time point for the project diminishes the 

alternative usage of that temporal location. Organizations, therefore, attach different strategic 

importance to ongoing projects at a particular time point and might be forced to prioritize 

(Engwall & Jerbrant, 2003). In a similar vein, milestones in a project represent different values 
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for an organization depending on their other ongoing activities. Once the resources are allocated 

to certain milestones, their alternative use is highly unlikely. A high temporal asset specificity 

occurs when an organization allocates its time at a strategic time point to realize the collaborative 

work. 

Sequencing. Organizations have different standardized and routinized procedures for 

utilizing their human resources. These procedures need to be learned by the human actors and 

developed into a skillset and know-how on a particular workflow (Zaheer & Venkatraman, 

1994). The workflow adopted by the organization is defined by how activities are sequenced in 

time. For instance, agile project management follows a circular sequencing of activities in 

iterations between feedback loops. The traditional waterfall project management method, on the 

other hand, follows a linear sequencing of activities to meet the milestones that are ordered 

sequentially. A high temporal asset specificity reflects the extent that the alignment of project 

actors require an adjustment of how the workflow is organized to coordinate. 

Dedicated time shifts. Organizations have predefined and often well-established 

schedules that run based on recurrent events. These recurrent events are primarily defined by 

macro-institutional calendars (i.e. national, religious, industrial). Examples of these macro-

institutionally defined usages of time can be office hours of a day, weekends and other non-

working days, national and religious holidays. Often in international projects, in which 

organizations are situated across different time zones, coordination activities can require staff 

allocation outside of the regular office hours (Tang, Zhao, Cao & Inkpen, 2011). Temporal asset 

specificity is higher when collaboration requires allocating time out of the recurrent working 

hours. 

Dimensions of Subjective Temporal Asset Specificity 
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Pacing Norms. Pacing norms reflect the different preferences for distributing the speed 

of work over a given duration (Gevers, Mohammed & Baytalskaya, 2015; Gevers, Rispens & Li, 

2016). The bulk of the work can be, for example, completed either at the beginning, closer to the 

end, or with stable progress. While the total effort is the same, how it is distributed over time 

depends on the time norms. Pacing norms can vary due to individual, organizational, and 

occupational/industrial norms. For instance, while project teams in the creative industry would 

get most of the work done as close to the deadline, an R&D project team would spend most of 

the time on initial planning and design. Alternatively, an accounting team would portray a 

relatively stable amount of work allocation. These norms on pace workload over time also define 

the expectations on the appropriate times for exchange activities. When collaboration requires 

the members of the inter-organizational project team to adapt to different time norms, to a greater 

extent, subjective temporal asset specificity is higher. 

Entrainment to Macro-cycles. Organizations synchronize their tempi with more 

powerful institutional cycles (Khavul, Pérez-Nordvedt & Wood, 2010; Pérez-Nordtvedt, Payne, 

Short & Kedia, 2008). These “zeitgeber” cycles define specific temporal locations that are 

perceived as busier and more stressful for the project team. For instance, a finance company is 

busier, defined by the dates indicated by the fiscal calendar. In contrast, a university would be 

busier during the initial weeks at the beginning of an academic calendar. Powerful actors in the 

field can also define these cycles. For instance, a tech company can increase its tempo to keep up 

with an expected announcement of a tech-giant company’s new product release. If the 

coordination actions occur around busy times, project members need to work under high 

amounts of stress. In inter-organizational projects, where project members can be entrained to 

different macro-cycles, exchange activities might require more psychological investment by 
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some members. When project members need to psychologically invest in order to realize 

exchange activities that occur at a specific temporal location, subjective temporal asset 

specificity is higher. 

Norms on Monochronicity vs Polychronicity. Polychronicity reflects a “preference for 

engaging in two or more events simultaneously” (Bluedorn, 2002, p. 52), while monochronicity 

reflects a preference to focus on one task and proceed on a step-by-step basis. Even though 

Bluedorn’s (2002) conceptualization reflects an individual preference, these norms can also 

portray themselves due to occupational norms (Ballard & Seibold, 2003; Slocombe & Bluedorn, 

1999). For instance, an engineering task would require a monochronistic norm, focusing on and 

resolving tasks sequentially. On the other hand, organizing a public event or managing 

stakeholders would require polychronistic performance of multiple ongoing activities. These 

norms would reflect deeply rooted occupation-based norms on execution processes, so it requires 

a substantial amount of adaptation to adjust to a diverging norm. The more the alignment of 

actions requires adjustment of polychronicity norms of project members, the higher subjective 

temporal asset specificity is. 

Cultural Time Norms. Time norms are not only evident for organizations but also 

within a country’s culture. Nested under a country’s cultural time norms, organizations also carry 

these deeply rooted time conceptualizations of the country they are located in. Countries can 

organize their time based on different conceptualizations, such as linear time (e.g. Swiss), 

cyclical time (e.g. Chinese) or event-related time (e.g. Madagascar) (Dahl, 1995). These 

conceptualizations define the meaning and importance of temporal organizing activities, such as 

the norms on punctuality and pace of life (see Levine & Bartlett, 1984). For instance, while 

punctuality is a strong norm for Dutch organizations, it does not hold the same meaning and 
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importance for South African organizations. Similarly, a Spanish organization would be more 

inclined to follow a slower pace of performance than the fast pace valued in Japan. Deviation 

from these deeply-rooted country norms requires adaptation to a great extent, even to the extent 

of “compromise” dedicated to collaborating with the other actor. Therefore, the more project 

members need to deviate from their country-specific time norms, the higher subjective temporal 

asset specificity. 

We argue that if actors need to coordinate the timing of their activities for the joint tasks 

of the inter-organizational project, they need to invest their objective temporal resources and 

adapt to diverging subjective time norms. The greater these investments and adaptations are 

realised explicitly for the collaboration activities, the higher temporal asset specificity is. Our 

conclusion yields an application of a temporal lens to the formulations of transaction cost 

theory’s primary variable. 

 Now, we turn to how a high temporal asset specificity increases transaction costs when 

there are uncertainty and opportunism with regard to the usage of time. According to 

Williamson, asset specificity does not pose a problem under perfect certainty. It is the existence 

of uncertainty and the possibility of opportunism that creates transaction costs. Performing under 

dynamic and novel conditions, projects are often characterized by high behavioural and 

environmental uncertainty (Pich, Loch & Meyer, 2002; Ward & Chapman, 2003; Winch, 2006). 

If temporal asset specificity also increases transaction costs under uncertainty and opportunism 

concerning time, this would logically entail the need for an appropriate temporal governance 

mechanism. 

How Does Temporal Asset Specificity Increase Transaction Costs? 
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Transaction cost theory posits that asset specificity increases transaction costs under 

uncertainty stemming from opportunistic behavior and bounded rationality. In order to minimize 

the transaction costs, an appropriate and efficient governance structure is required. Applied to 

temporal governance and using the same line of reasoning, temporal asset specificity increases 

transaction costs under uncertainty. Due to the importance of time for (inter-organizational) 

projects, we focus on uncertainty concerning time. We define opportunistic behaviour about time 

as self-interested behaviour with guile for aspects of time related to exchanges in organizational 

forms. We define bounded rationality about time as a limited capacity to process the information 

on the time norms of the project actors. 

In an inter-organizational project context, each sub-types of objective and subjective 

temporal assets can lead to increased transaction costs. Opportunistic behaviours regarding time 

increase transaction costs by requiring more time on monitoring and enforcement activities, 

which aim to safeguard and control opportunistic behaviours to realize cooperation. Bounded 

rationality regarding time increases transaction costs by requiring more time in searching, 

information exchange and negotiation activities, which aim to facilitate coordination by 

accountability, predictability, and shared understanding. 

Opportunistic Behaviors Associated with Objective Temporal Asset Specificity 

Duration and Opportunistic Behaviours. Organizations can engage in shirking 

behaviours concerning the duration of effort they contribute to a joint task. Likewise, they might 

defy to work faster despite its harmful consequences for the other actors in a project (Ligthart, 

Oerlemans, & Noorderhaven, 2016). These opportunistic behaviours leave the other party in a 

disadvantaged position as it risks the goal of timely completion. As a result, organizations need 

to invest in safeguarding and control mechanisms to prevent delays caused by a party’s 
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opportunistic behaviour concerning the duration and speed of their work. Increasing transaction 

costs are the result. 

Temporal Location and Opportunistic Behaviours. Other actors can use the strategic 

importance of critical time points opportunistically, such as shirking efforts on a given milestone 

or strategic hold-up of resources to gain an advantage. For instance, an organization can withhold 

its resources until a strategic time point that benefits itself while putting the other organizations 

in a disadvantaged position (Masten et al., 1991). This difference can also stem from the 

importance of milestones to each organization and the desire to prioritize an organization’s needs 

over the project. In order to prevent misalignment of such intentions, the project needs additional 

safeguarding mechanisms against opportunistic behaviour concerning the timing of actions. 

Sequence and Opportunistic Behaviours. The order of an organization’s participation 

over the timeline of a project can indicate varying risk levels. Considering the interdependent 

nature of inter-organizational project activities, organizations can dispense agreed-upon quality 

and effort at the cost of risking the consequent organization’s performance. For instance, the 

shipbuilding industry relies heavily on sequential performance on specific activities, where not 

fulfilling one’s task requirements is seen as “disrespecting work” for the consequent actor’s work 

(Levering, 2014, p. 209). Such opportunistic behaviour stemming from an interdependent 

sequence of activities requires control mechanisms that monitor each segment of work. 

Dedicated Time Shift and Opportunistic Behaviours. Time is seen as an irreversible 

resource; therefore once a temporal investment is made, it has no alternative usage. Withdrawal 

from a scheduled event after a project organization already invested in the temporal resources 

places the organization in a disadvantaged position. The disadvantage is further exacerbated if 

the temporal investment is dedicated only to the scheduled event. For instance, in case of an 
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inter-organizational project that might require at least one organization’s representative to be 

present at a meeting outside of office hours, the absence of the other representatives would create 

a disadvantaged usage of time for the former organization. Therefore, assuring commitment to 

events that are scheduled outside the regular office hours require control and safeguarding 

mechanisms. 

In short, potential opportunistic behaviour concerning objective temporal investments 

creates uncertainty. Reducing this uncertainty requires implementing control and safeguarding 

mechanisms, which increases safeguarding and control costs and time.  

Bounded Rationality Associated with Subjective Temporal Asset Specificity 

Pacing Norms and Bounded Rationality. Lacking accurate information about the 

pacing norms can lead to an inability to estimate the progress and actions of project actors. For 

example, particularly in inter-organizational projects, different norms on how activities should be 

paced create ambiguities for project actors on whether one’s performance is fast enough 

(Dahlgren & Söderlund, 2001). Consequently, the synchronization of activities requires 

clarification of diverging pacing norms to increase the predictability and shared understanding of 

the pacing of activities. The efforts that aim to achieve clarification increase the costs and time 

associated with information search and negotiating. 

Entrainment to Macro-cycles and Bounded Rationality. Project actors have limited 

information on members’ available time that can be reserved for a project at a given time point. 

Each project member is also required to carry on activities that are intra-entrained with their 

parent organization and activities entrained with macro-institutional cycles (Hopp & Greene, 

2018). As a result, the time that each project member can fully devote time for the inter-
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organizational project without additional stress is often not fully known. The limited information 

on the schedules of other project members makes it hard to estimate to what extent a project 

member can prioritize the project. In order to reduce uncertainty, coordination mechanisms that 

increase the exchange of information are necessary. These mechanisms, however, increase 

coordination costs. 

Norms on Monochronicity vs Polychronicity and Bounded Rationality. Project 

members have limited information on their polychronistic preferences. Whereas a waterfall 

method can estimate a linear prediction of progress due to its monochronistic nature, an agile 

method requires more adaptive performance evaluation due to its polychronistic nature. These 

differences in the norms on workflow create difficulties in accurately estimating the delivery 

time and especially the quality of a task. As a result, when there is a divergence on 

polychronicity norms, it is necessary to implement coordination mechanisms that monitor the 

progress and provide information exchange for well-informed estimations. Administering these 

mechanisms, though, is costly and time-consuming. 

Cultural Time Norms and Bounded Rationality. In international inter-organizational 

projects, members can have limited information or understanding of each other’s deeply rooted 

cultural time norms. For instance, when project members have different norms on punctuality, 

due to their cultural time norms, it creates ambiguity about the expectations on when to meet or 

how much delay is acceptable. As a result, more information is necessary to clarify whether 

project members will align the timing of their activities. Consequently, this will lead to 

additional coordination costs and time. 

In short, bounded rationality concerning time norms of project actors creates uncertainty 

and often the need for additional information and thus search (costs). The uncertainty can be 
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reduced with the aid of coordinative efforts such as information search and exchange, 

monitoring, and negotiating. These coordinating activities also use the time that could have been 

used for the project. As a result, bounded rationality increases coordination costs when there is a 

divergence in subjective temporal assets (i.e. time norms).  

Overall, we assert that both objective and subjective temporal asset specificity leads to 

increased transaction costs when there is a substantial level of uncertainty, either in terms of 

potential opportunistic behaviour or bounded rationality concerning time. In order to minimize 

these transaction costs, an appropriate form of governance should be selected. In the next 

section, we continue with our temporal lens to transaction cost theory and describe governance 

that (also) focuses on time. 

A Temporal Governance with a Multilevel Approach 

We previously formulated that inter-organizational projects constitute a hybrid 

governance form (distinct due to its temporality and multi-level features). Williamson (1991: 

283) characterizes hybrid governance structures as being “located between market and hierarchy 

with respect to incentives, adaptability, and bureaucratic costs. As compared with the market, the 

hybrid sacrifices incentives in favour of superior coordination among the parts. As compared 

with the hierarchy, the hybrid sacrifices cooperativeness in favour of greater incentive intensity”. 

The governance of an inter-organizational project should, however, also minimize transaction 

costs to assure timely completion. These transaction costs are often associated with ensuring 

coordination and cooperation (Gulati et al., 2012). A governance mode ensures cooperation by 

providing appropriate safeguards that protect against opportunistic behaviour. It also facilitates 

coordination by alleviating bounded rationality through information exchange, which creates 

accountability, predictability and shared understanding. A governance structure defines an ex-
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ante framework on how cooperation and coordination can be achieved considering the nature of 

exchanges. Furthermore, governance should also consider the ex-post process of exchanges once 

it is implemented (Artz & Brush, 2000; Zaheer & Venkatraman, 1995). Therefore, ex-ante 

defined governance should also consider the anticipated costs and time associated with ensuring 

coordination and cooperation throughout the process of collaboration. 

We suggest that, particularly in inter-organizational projects, simultaneous consideration 

of both the ex-ante structure and the ex-post process requires a multilevel approach to 

governance. Acting as temporary organizations initiated by the parent organizations, the initial 

governance framework of inter-organizational projects is designed and put in motion by the 

parent organizations. This governance framework organizes the exchanges between the 

collaborating organizations. Within this framework, organizations assign decision rights and 

specify penalties and adjudication provisions (You et al., 2018). Inter-organizational governance 

also facilitates coordination by task and role definitions.  

The relationship between parent organizations and the temporary organization is 

purposefully and temporally decoupled for a specific time to better focus on the process (Lundin 

& Söderholm, 1995). However, the temporary organization is not fully autonomous in its 

decisions as it depends on the parent organizations’ resources. As such, inter-organizational 

projects’ governance requires multilevel governance where the governance at each level is 

interdependent. While the governance framework at the inter-organizational level primarily 

focuses on reducing safeguarding and control costs, the governance framework considering the 

level of the project team primarily focuses on reducing coordination costs. 

Temporal Governance at the Inter-Organizational Level  
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Temporal governance at the inter-organizational level primarily aims to minimize transaction 

costs associated with ensuring cooperation when there are higher objective temporal asset 

specificity and potential for opportunistic behaviours related to time. The governance dimensions 

are ownership autonomy on temporal resources, the timing of incentive formulation, adherence 

to formal time monitoring, and adaptation clauses that concern delays during the project. 

Ownership Rights of Temporal Resources. During the planning phase of an inter-

organizational project, the project duration and milestones are set. These decisions represent a 

right of ownership on temporal resources. A temporal governance mechanism clarifies who has 

the right to decide on the temporal resources such as duration, milestones, and sequence of 

activities to be executed. Temporal decision rights can be held by a single authority or can be 

shared equally by the participating organizations. When objective temporal asset specificity is 

higher, project actors have diverging usage of their temporal resources, resulting in more 

opportunistic behaviour concerning time. More hierarchical governance of decision rights on 

temporal resources within hybrid governance can minimize the costs and time spent on 

safeguarding activities by administering an authorized actor. 

Proposition 1. Within the boundaries of hybrid governance, the higher the objective temporal 

asset specificity is, the higher the need for an increased degree of centralization of the 

ownership rights on temporal decisions. 

Timing of Incentive Formulation. Organizations can set incentives for a project in 

terms of costs, schedule and performance (Herten & Peeters, 1986). We follow our temporal 

focus by specifically examining incentives regarding schedules, which reward punishing early or 

late project delivery. Temporal governance specifies when these rewards and punishments are 

delivered. In the context of projects, we posit that whether the incentives are formulated before 
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or after a project has different safeguarding effects.1 We suggest that when the rewards are 

formulated after the execution of tasks, this creates risk and uncertainty concerning the payment 

upon timely delivery. Especially when the exchange efforts require a divergence in the usage of 

temporal resources (i.e. objective temporal asset specificity), opportunistic behaviours are more 

likely to arise. Thus, by setting the incentives before a project, a fixed-price contract can provide 

a more appropriate incentive to minimize safeguarding costs. 

Proposition 2. Within the boundaries of hybrid governance, the higher the objective temporal 

asset specificity, the higher the need to formulate incentives on scheduling before a 

project. 

Adherence to Formal Time Monitoring. Projects make use of scheduling methods such 

as Gantt charts, or PERT to a varying degree (Maylor, 2001a). As much as it has planning 

purposes, it also provides the basis for monitoring performance. A more hierarchical form of 

time monitoring would demonstrate more significant employment of formal administration on 

the duration, timing, and sequence of project activities. When organizations diverge in their 

objective temporal resources, such administrative controls on time can aid the prevention of 

potential opportunistic usage of time.  

Proposition 3. Within the boundaries of hybrid governance, the higher the objective temporal 

asset specificity, the higher the need for formal time monitoring methods. 

 
 
1We use the taxonomy of incentives used by  Turner & Simister (2001), and formulate that each contract type can be 
classified in terms of the timing of incentive formulation. A fixed price contract defines the performance 
requirements and price before the project starts, whereas in a project alliance the final performance and cost is 
uncertain, and the benefits and risks of a project is shared after completion.   
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Adaptation Clauses concerning Delays. Before the project execution, organizations 

need to specify contingency actions to carry out in case of unexpected environmental changes 

that can impact the project. A temporal governance mechanism aims to specify adaptation 

clauses in case of interruptions that can delay the project. Changing conditions and interruptions 

can create behavioral uncertainty and provide a ground for opportunistic usage (You, Chen, 

Wang & Shi, 2018).  This can mainly be the case when the usage of objective temporal resources 

is diverging between the actors, and changing temporal conditions can enhance an asymmetric 

power position. Adaptation clauses that specify contingency plans, such as prioritization, 

alternative actions, acceleration methods, can reduce this behavioural uncertainty. A more 

hierarchical temporal governance provides a more detailed and complex set of contingency plans 

against potential delaying events rather than an ex-post adaptation procedure.  

Proposition 4. Within the boundaries of hybrid governance, the higher the objective temporal 

asset specificity, the higher the need to specify complex contingency plans before the 

project execution. 

Temporal Governance at Project Team-Level 

  We have applied a temporal lens to transaction cost theory to explain inter-organisational 

projects' governance. Within this consideration, we stayed within the dyadic exchanges that form 

this unique hybrid organization. However, a salient feature of inter-organizational projects as 

temporary organizations is the role of team interactions that act as a coordination mechanism 

(Lundin & Söderholm, 1995; Burke & Morley, 2016). The role of social interactions is also 

explicitly mentioned by Williamson (1991) when he refers to the hybrid governance form as “a 

mini-society with a vast array of norms beyond those centred on the exchange and its immediate 
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processes” (p. 238). Therefore, the hybrid governance of inter-organizational projects should 

consider a framework with potential implications for the project team.  

These considerations are required due to three main social processes that occur at a 

project team. Firstly, time norms (i.e. subjective temporal assets) constitute an essential 

component for the mini-society of inter-organizational projects, which can be observed at the 

project-team level. These time norms require an alignment to achieve team-level coordination, 

which increases transaction costs. Secondly, the project-team level exchanges are subject to 

various group dynamics throughout the execution of the project. Therefore, the framework that 

specifies the exchange conditions at the inter-organizational level can be influenced by these 

group dynamics. Thirdly, time pressure has a greater effect on the project-team level than the 

inter-organizational level as the execution of the project occurs at the project-team level. 

Considering that social processes are an important means to achieve coordination at the project 

team, these processes are subject to additional bounded rationality caused by time pressure. All 

three points increase the probability of higher transaction costs since they enhance bounded 

rationality and opportunistic behaviour. Hence, we argue that temporal governance should also 

address the social features of project teams.2  

 
 
2 In order to capture these social processes, we first illustrate how team dynamics can increase bounded rationality 
and opportunistic behavior, by using the literature on social psychology of groups and teams. We used the clusters 
of group interactions that are provided by Katzell, Miller, Rotter & Venet, (1970), namely member effort, task 
performance strategies and member knowledge and skills. We built upon the paper of Hackman and Morris (1975) 
who describe potential reasons that group dynamics can hinder each of these interaction dimensions. Accordingly, 
coordination is more difficult in a group context due to a need to figure out a method of team coordination; groups 
portray a tendency to spend less time searching for information on potential strategies before action; and members 
cannot fully assess each other’s knowledge and skills. These factors suggest more salient bounded rationality in a 
group context, as they indicate limitations on information processing. In addition, groups can reduce the level of 
effort by means of social loafing; a desire to maintain the existing norm on task strategies can suppress deviant 
strategy proposals, and members can act defensively about their assessment of effort. These factors suggest a 
potential for opportunistic behavior as they are related to preserving self-interested goals at the cost of group goals. 
We therefore suggest that even with the existence of a governance framework that is defined at the inter-
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One way to minimize process loss is to utilize communication to facilitate coordination 

and motivation within the team.3 Taken together, temporal governance at the project-team level 

would then focus on facilitating efficient communication between the project members. Thus, the 

aim of temporal governance at the project-team level would be mainly to reduce the time spent 

for communication that aims to deal with ambiguities and conflicts stemming from diverging 

time norms. 

Roles for Decision-Making on Temporal Issues. Even though the right to employ 

decisions on temporal matters is formulated at the inter-organizational level, within this context, 

project members also hold some degree of autonomy on project management practices. The 

temporal governance framework that is set ex-ante can assign a project manager for these 

decisions. However, hierarchies are often less formal in a project context (Packendorff, 1995). 

Under the influence of ambiguity and group dynamics, decision-making can be affected by 

emergent leaders and groupthink processes. As a result, the ambiguity on decision roles can 

increase process loss. This would be particularly the case when there are diverging time norms 

within the project team. If team members hold different time norms, social exchanges that 

 
 

organizational level, additional bounded rationality and opportunistic behavior can emerge at the project team level. 
The resulting additional transaction costs stemming from these coordination and motivation difficulties require an 
additional consideration for the applied governance framework. 
 
3 In order to formulate a governance mechanism that can capture the social processes of project teams, we build 
upon the analogies between transaction and communication; and transaction cost and process loss. While transaction 
reflects the exchange of a good or service from one actor to another, communication reflects the exchange of 
information from one individual to another. As transactions can be in different forms, communication can be 
realized by different modes (e.g. linguistic, visual, spatial etc.). Furthermore, while transactions constitute the basis 
of inter-organizational relationships, communication constitutes a basis for coordination in the team context. As 
transaction costs are considered as the “frictions" within the economic exchange that yield sub-optimal profit 
(Williamson, 1991), process loss is seen as the dysfunctional social exchanges (i.e. coordination) that lead to less-
than perfect group effectiveness (Steiner, 1972). As different specificity in investments increase transaction costs, 
difference in time norms can create process loss. Since the inter-organizational-project depends on the efficient 
performance of the project-teams, process loss yields additional transaction costs too. 
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communicate information on temporal matters would be more prone to uncertainty. A higher 

subjective asset specificity would occur if some project members psychologically invest in 

adapting their time norms to the project team to realize efficient communication. When this is the 

case, temporal governance at the team level should assign the authority to own temporal decision 

rights to an actor that is centralized in the communication network. This would ensure faster 

coordination with less discussion and negotiation time by increasing accountability, shared 

understanding, and predictability. 

Proposition 5. The higher the subjective temporal asset specificity within the project team, the 

higher the need for a centralized decision-maker for temporal matters. 

Incentives for Individual Performance. Incentives at the organizational level do not 

need to be internalized at the individual level. Project members can shirk in their efforts in the 

context of a team (e.g. social loafing, free-riding) without adequate incentives that motivate the 

individual. These shirking behaviours can also apply to the dimensions of temporal performance. 

Along with potential conflict, the inability to ensure the required performance by each member 

decreases the predictability of project activities necessary for coordination. Motivational effects 

on contributions concerning time can particularly arise when project team members assign 

different values to their temporal actions. As a result of these different values, project members 

can vary in their contributions to social exchanges that facilitate temporal coordination. A 

potential remedy can be to ensure alignment with expectations on temporal features of the task 

with project members before the execution of a task. By communicating these expectations 

earlier, accountability, predictability, and shared understanding of temporal coordination 

interactions can be facilitated. 
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Proposition 6. The higher the subjective temporal asset specificity within the project team, the 

higher the need for negotiating temporal performance expectations before a task. 

Monitoring Individual Temporal Performance. The performance monitoring method 

that was selected at the inter-organizational level might not necessarily translate at the project 

team level. The project team needs to operate under time pressure, leading to frequent usage of 

heuristics in their communication (De Dreu, 2003). Moreover, due to time pressure, the shared 

information on dimensions of temporal performance (e.g. when precisely an event took place) 

can be inaccurate. Especially under diverging time norms, monitoring project team members’ 

actual temporal performance becomes more difficult due to a lack of shared understanding. This 

would lead to impaired monitoring and consequent estimations on temporal performance. As a 

result, the social exchanges that communicate information necessary for temporal coordination 

would be incomplete. Under these conditions, we suggest that formal (i.e. documented and 

represented) rather than informal (i.e. verbal and non-verbal) modes of communication can 

reduce potential process loss. For instance, project members can implement objects and 

representations that track and communicate their temporal performance. 

Proposition 7. The higher the subjective temporal asset specificity within the project team, the 

higher the need for formal modes of communication for monitoring temporal 

performance. 

Procedures for an Adaptive Response. In case of a change in the schedule during 

project execution, the contingency plans formulated at the inter-organizational level need to be 

enacted by the project team. A team-level adaptive response requires certain stages to be realized 

by the group: situation awareness, formulating action plans and executing the plan. Therefore, 

project team members need to detect and communicate the change and coordinate quickly to 
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respond to the change. With divergent time norms, creating a tacit understanding of an 

appropriate coordination method requires additional learning and adaptation by the project team 

members.  

Consequently, the project team suffers from process loss that stems from figuring out a 

coordination method. A temporal governance framework for the project team can formulate the 

procedures that the team would follow in case of a disruption in schedule, rather than expecting 

an emergence of an adaptive response. A planned adaptive response can accelerate the adaptive 

response. 

Proposition 8. The higher the subjective temporal asset specificity within the project team, the 

higher the need for planned rather than emergent procedures. 

The Moderating Effect of Temporal Interdependence  

The temporal governance model we have illustrated so far assumes a uniform need for 

coordination across a variety of projects. As such, governance implementations that implement 

safeguards and facilitates coordination suggest that they always accelerate the alignment of 

activities. Nevertheless, the need to coordinate depends on the degree of interdependencies that 

exist in the task (Thompson, 1967). Applying our temporal lens, we define temporal 

interdependence as the extent that the duration, speed and sequence of an actor’s activity is 

affected by another activity’s duration, speed and sequence. Projects are characterized by 

varying degrees of complexity stemming from a different level of interdependencies, where 

interdependence having an additional explanatory power for the choice of governance (Ebers & 

Oerlemans, 2016). Moreover, a hierarchical mode of governance can be effective for 

coordinating exchanges with high interdependence (Gulati & Singh, 1998). We suggest that the 
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effect of subjective and temporal asset specificity on governance actions taken at the inter-

organizational and project team level depend on the degree of temporal interdependence. 

Proposition 9. The relation between temporal asset specificity and temporal governance is 

moderated by the degree of temporal interdependence. 

Discussion 

In this conceptual work, we aimed to postulate a governance mechanism that is tailored 

to the temporal and multi-level features of inter-organizational projects. We used transaction cost 

theory as our starting ground and applied a temporal lens throughout the architecture of the 

theory in an attempt to build a framework that can host the governance of these burgeoning 

forms of collaboration. Our central argument was that time is a salient ingredient of inter-

organizational projects. Their governance requires special consideration due to temporality’s 

modification of opportunism, bounded rationality, and asset specificity. We further argued that 

inter-organizational projects form a particular example of collaboration where inter-

organizational and team-level relations are performed via partially decoupled routes. We started 

with introducing a time-based asset specificity that can be implemented at both of these levels 

and continued with how these specific investments concerning time increase transaction costs 

when blended with opportunistic behaviour and bounded rationality regarding time. We 

concluded our model with propositions of a governance framework that primarily aims to 

minimize time spent on exchange activities at both levels of our analyses. 

Theoretical Contributions 

Our model intends to provide several theoretical contributions. First, we postulated a 

need for temporal governance and provided a governance framework that can be implemented 
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for collaborative relationships under temporality. Our arguments can further be combined with 

the literature on temporary organizations and discuss how temporality affects organizational 

processes (Bechky, 2006; Biesenthal et al., 2015; Burke & Morley, 2016; Goodman & 

Goodman, 2017). The model highlights that time is an essential aspect of coordination between 

organizational actors, particularly temporality. This is especially the issue when we can assert a 

degree of temporal interdependence. The consideration of temporal interdependence not only 

highlights the need to synchronize actors but adds to our understanding of what constitutes 

higher levels of complexity, as well. 

 Related to our first contribution, a second contribution can be formulating specific 

dimensions of time usage within a multi-level framework. We hope our paper sparks further 

insights to capture dimensions of time within organizational life, adding to the growing literature 

on the role of temporal conceptualizations within organizations and projects (Ancona et al., 

2001; Bluedorn & Jaussi, 2007; Dille et al., 2018; Dille & Söderlund, 2011; Orlikowski & Yates, 

2002). The model of temporal governance here provides a temporal coordination framework at 

the inter-organizational and team levels. We do this by addressing temporal constructs that are 

likely to be more prevalent at each level of analysis. As a result of this examination, we ended up 

justifying both objective and subjective usages of time. Our model suggests that while time can 

be viewed more objectively at the organizational level, its subjective interpretations are likely to 

be more influential at the team level. Therefore our model contributes to the need to juxtapose 

both time conceptualizations to understand organizational processes. 

 Thirdly, we modified and extended the transaction cost theory with a temporal infusion 

and a team-level translation. Our attempt aims to recycle the clear conceptualization of this 

theory to achieve a sound understanding of a novel inter-organizational collaboration form. 
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Although the model uses the main framework of this longstanding theory, to our knowledge, it is 

a first attempt to modify it completely with a temporal lens. We, therefore, hope to add to the 

contemporary applications of the theory (Cuypers, Hennart, Silverman & Ertug, 2021). Since 

transaction cost theory has been a hallmark theory to explain inter-organizational relationships, 

we hope that a temporal consideration can facilitate its usage in other contexts where time is 

relevant, such as collaborations under dynamic conditions. 

Future Directions 

Extending the Multi-Level Temporal Conceptualizations  

The multi-level focus of our model acknowledged the pronounced need to examine the 

multi-level relationships at inter-organizational projects (Biesenthal & Wilden, 2014; Sydow & 

Braun, 2017; Turner & Keegan, 2001). Besides inter-organizational and the team level, a third 

level can be added that considers the interactions between key individuals in these projects. This 

can require an additional conceptualization of time. An example can be the temporal orientation 

of decision-makers (Nadkarni & Chen, 2014). Alternatively, a fourth level can consider a higher 

macro-level and examine the temporal cycles mandated by governments or other institutions. For 

the scope of this paper, we retrained from delving into this potential dimension of 

conceptualization. 

Network Mode of Temporal Governance  

Transaction cost theory's original focus formulated the exchange relationship between a 

buyer and a supplier. Williamson’s (1979) initial work proposed a binary choice between market 

and hierarchy. However, his later work (i.e. Williamson, 1991) placed hybrid forms of 

governance along this continuum. This range added transaction cost theory great flexibility in 
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explaining forms of inter-organizational relationships, such as strategic alliances, joint networks, 

consortia and franchises (Hennart 1993; Ménard, 2004; Makadok & Coff, 2009; Ebers & 

Oerlemens, 2016). Building on transaction cost’s focus on exchanges between agents, Powell 

(1990) formulated that inter-organizational collaborations act as network forms. The governance 

framework formulated by Provan and Kenis (2008) further provided a potential network 

perspective to governance. We believe that sharing the same roots with transaction cost theory, 

temporal governance can also be applicable to varying forms of collaborations that work under 

temporality. This can be particularly useful for projects involving many stakeholders (Ruuska et 

al., 2011). For instance, an exciting avenue can be examining governance frameworks of 

collaborative networks of inter-organizational crisis responses (Kapucu, Arslan & Collins, 2010). 

Dynamic Governance 

Our governance framework considered a static approach. We considered a governance 

framework that was set before the project execution and purposefully excluded project 

governance from project management, where the latter is related to the process. Our propositions 

of project-team level governance considered the process of governance, albeit we focused on 

anticipated process loss. Nevertheless, we have enough reason to doubt that static governance 

can accommodate the needs of inter-organizational projects’ dynamic properties. Both bounded 

rationality (i.e. through time pressure) and opportunistic behaviour (i.e. through risk of holdups) 

increase as the project approaches the deadline (Winch, 2001). Furthermore, considering the 

potential novelty of the project, the anticipations that form the governance can be inadequate. 

Lastly, it would be ontologically flawed if a governance mechanism that helps the coordination 

of time cannot adjust itself over the dynamic requirements of the time. 
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However, we suggest that our multilevel framework promises governance that can adapt 

to dynamic conditions. We argued that each level of governance primarily focuses on a different 

aspect of temporal governance (i.e. cooperation and coordination). The execution of the task can 

cause the project team to develop different time-norms than how it was anticipated. A lack of 

isomorphism in terms of temporal asset specificity of inter-organizational and project team level 

can cause conflicts (van Berkel et al., 2016a). However, such cross-level differences can also act 

as feedbacks for the governance framework to evaluate the necessary adjustments. For instance, 

one role of a project manager as a broker can be to conduit the feedback and updates concerning 

temporal governance between the project team and parent organizations (Turner & Keegan, 

2001). We believe that the analogous governance structure between the two levels can ease 

knowledge transfer and absorptive capacity, which can grant a dynamic quality to temporal 

governance.  
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Chapter 3 -  Team Adaptation under Inconsistent Team Incentives: The Mediating Role of 

Fairness and Team Efficacy Perceptions 
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Abstract 

Organizations use teams as an adaptive and flexible response to rapidly changing 

environmental conditions. Team adaptive performance, which is team performance under 

changing environmental conditions, can be facilitated by motivational mechanisms. In this paper, 

we investigated the effect of team incentives (i.e. rewards) on team adaptive performance. 

Noting the temporal nature of team adaptation and emergent states, we hypothesized that team 

incentive consistency over time (as compared to inconsistency) would result in higher team 

adaptive performance. We further posited that team efficacy beliefs and team distributive 

fairness perceptions would partially mediate this relationship. We used a between-subjects (team 

incentive condition: consistent or inconsistent) experimental study with 43 3-person student 

teams who performed a coordination task with a change in the task at the midpoint. The 

empirical results supported our predictions. Team incentive consistency led to higher team 

adaptive performance. Team distributive fairness perceptions fully mediated this relationship. 

Team incentive consistency also resulted in higher team efficacy beliefs, which also contributed 

to team adaptive performance. Thus, our paper highlights the importance of team incentives on 

team adaptation. 

 

Keywords: team adaptation; team incentives; team motivation; distributive fairness; 

judgment climate; team efficacy; team rewards; coordination task; temporal processes 
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Team Adaptation under Inconsistent Team Incentives: The Role of Perceived Distributive 

Fairness and Team Efficacy Beliefs 

Whether it is a global health threat such as the COVID-19 pandemic, or a rapid shift in 

customer demands, sooner or later, most organizations go through a disruptive change event. It is 

essential for organizations and their sub-units (i.e. teams) to be able to adapt to changes in their 

tasks and demonstrate adaptive performance (Kozlowski & Bell, 2013; Maynard, Kennedy & 

Sommer, 2015). Focusing on teams, their adaptation involves not only coordinated effort 

following a change event (Burke, Stagl, Salas, Pierce & Kendall, 2006; Rico, Gibson, Sanchez-

Manzanares & Clark, 2019) but also learning efforts to adjust to changed circumstances 

(Abrantes, Passos, Cunha & Santos, 2018; Burke et al., 2006). An important challenge, therefore, 

is to motivate team members to adapt to changes in the task environment (Chen, Thomas & 

Wallace, 2005; Bell & Kozlowski, 2008).  

Organizations increasingly motivate teams with collective-level incentives, defined here 

as team-rewards that are contingent on team-level outcomes (Nyberg, Maltarich, Abdulsalam, 

Essman & Cragun, 2018)4. Team-level incentives may influence various team performance 

outcomes including accuracy (Beersma, Hollenbeck, Conlon, Humphrey, Moon & Ilgen, 2009), 

speed (Friebel, Heinz, Krüger & Zubanov, 2017; Rosenbaum et al., 1980) and creativity (Chen, 

Williamson & Zhou, 2012). The underlying assumption in this research stream is that a team’s 

incentives should reflect the desired task performance. However, in a changing task 

environment, the link between team decisions and performance remains uncertain. This 

uncertainty causes inconsistency between performance-reward associations (i.e. unequal ratio of 

 
 
4 In this paper, we use the term “incentive” and “reward” interchangeably. 
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inputs to outputs over time) as the team decisions and their performance outcomes become noisy 

(Rajan & Reichelstein, 2006). The variance of the incentives causes members to re-evaluate their 

performance before they make any readjustments in their behaviors (Figueiredo, Rawley & 

Shelef, 2019; Wright, Kroll, Krug & Pettus, 2006). Our central research question is, therefore, to 

investigate how and to what extent the consistency of incentives (i.e. similar pattern of 

performance-reward associations over time) influences the adaptive performance of teams. This 

is an important question not only because organizations strive for fostering team adaptive team 

performance, but also rely on team-level incentives to do so. 

Furthermore, team-level rewards can influence the motivation of teams, which can be an 

important driver for team adaptive performance. We draw from expectation and equity theories 

of motivation, which state that expectations and fairness of rewards improve motivation. 

Accordingly, we hypothesize teams receiving consistent incentives deliver higher adaptive 

performance than the teams with inconsistent incentives. We further hypothesize that a higher 

level of perceived distributive fairness and team efficacy beliefs mediate the relationship 

between incentive consistency and team adaptive performance.  

Our study contributes to the literature on team adaptation by highlighting the 

motivational drivers on team adaptation. We unravel the mechanisms that play a role in team 

adaptation by showing how two motivational team emergent states mediate the relationship 

between team incentives and team adaptive performance. Furthermore, we show for the first time 

how distributive fairness perceptions can facilitate team adaptive performance. Lastly, by 

examining a characteristic team rewards, our study contributes to the literature on team 

incentives and provides an attempt to bridge it with the literature on team adaptation.  

Theoretical Background 
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Conceptualization of Team Adaptation 

We use the definition of team adaptation which describes adaptation as “a function of 

behavioral processes and cognitive emergent states that a team uses to adjust their actions and 

evaluate a changing environment.” (Randall, Resick & DeChurch, 2011, p. 526). Informed by 

the team performance models which explain performance as an outcome of various inputs and 

processes (e.g. Marks, Mathieu & Zaccaro, 2001), Maynard and colleagues (2015) differentiated 

between team adaptability, team adaptive processes, and team adaptive outcomes. In this paper, 

we approach team adaptation in terms of the team adaptive outcomes, which is defined as the 

“consequences of the adaptation process, which may include constructs such as various emergent 

states such as team cognition, team member’s affective reactions […], team effectiveness, and 

team performance” (Maynard et al., 2015, p. 654). As an adaptive outcome, we focus on team 

adaptive performance, which refers to team performance that faces a change event.  We focus 

specifically on an external and sustained change event (Christian, Christian, Pearsall, & Long, 

2017). Such a change operationalization assumes that the learned routines before the change 

event may be disturbed by the changed event, and must be adjusted to the changed conditions 

(Lang & Bliese, 2009). Hence, by team adaptation, we refer to team adaptive performance, 

which is team performance that faced an external and sustained change in the environment that 

require teams to adjust their actions.1 

 
 
1Following the taxonomy of Baard et al (2014) on team adaptation, our conceptualization falls under the longitudinal 
performance change approach that views adaptive performance as a gradual increase in team performance after a 
disruptive event. The underlying assumption is that teams’ adaptability and adaptive processes can be indirectly 
observed if performance increases after the change event. (Baard et al., 2014; LePine, Colquitt and Erez, 2000).  

We note that the conceptualization of this approach is similar to team resilience, as it focuses on overcoming 
performance decline following a change event that can have adverse effects on performance (Maynard & Kennedy, 
2016; Mistry, Stoverink, & Rosen, 2015). However, in our definition, we not only capture performance adjustment 
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The Motivational Dimension of Team Adaptation 

Research on team adaptation has mainly focused on cognitive team emergent states as 

antecedents, such as team mental models (Abrantes, Passos, Cunha & Santos, 2018; Konradt, 

Schippers, Garbers & Steenfatt, 2015; Randall, Resick & DeChurch, 2011; Resick, Murase, 

Randall & DeChurch, 2014; Santos, Uitdewilligen, & Passos, 2015).  This body of research has 

highlighted the importance of cognitive emergent states on information sharing and learning on 

team performance following a change event. However, teams also develop emergent 

motivational states that influence their general performance (Kozlowski & Ilgen, 2006; Mathieu, 

Hollenbeck, van Knippenberg & Ilgen, 2017). The literature on team adaptation has not yet 

examined the influence of emergent motivational states on team adaptive performance.  

There are two main reasons why motivation plays a key role in team adaptation. First, 

team performance following an external change event can result in a motivational loss for the 

team as the change is often accompanied by performance drop, stress, and strong emotions that 

can drain a team’s motivational resources (Bell & Kozlowski, 2008; Chen, Thomas & Wallace, 

2005; Niessen & Jimmieson, 2016). Despite these potential motivational hindrances, teams need 

to persist in their coordinated efforts following the change event to execute post-change plans in 

a coordinated manner. Second, as learning is a core component of adaptation, teams need to exert 

persisting effort to learn how to adjust to the changed conditions (Burke et al., 2006; Lang & 

Bliese, 2009). Motivational emergent states can facilitate team processes and learning behaviors, 

which can contribute to team adaptive performance. 

 
 

following a disruption by using similar team processes, but also possible conversion of these processes (i.e. 
switching action, transition, interpersonal strategies) to match the requirements of the post-change conditions. 
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Team Incentives as Motivational Drivers 

We suggest that team incentives are promising motivational structures of a task that can 

potentially influence team adaptive performance. Team rewards are collective incentives that are 

contingent on team-level outcomes (Nyberg et al., 2018). As teams are becoming more prevalent 

as an organizational unit, organizations increasingly implement team-level incentives. For 

instance, within healthcare, medical teams can receive various forms of financial incentives (e.g. 

fee for service, case-based funding schemes) to achieve outcomes, including increased volume of 

care and patient satisfaction. Within team literature, several studies investigated the relationship 

between team-rewards and team outcomes, such as team effectiveness (Hertel, Konradt & 

Orlikowski, 2004), team commitment (Rousseau & Aubé, 2014) and innovation (Liu, Liu & 

Zeng, 2011). These studies, however, did not explicitly focus on team adaptation. There are 

notable studies that examined team adaptation and team rewards together, compared adaptation 

to different team-reward structures (Beersma et al., 2003; Beersma et al., 2009; Johnson et al., 

2006). However, these studies examined a change relating to the reward structure, not an 

external change requiring adjustment to team processes and learning. This is an important 

limitation because organizational tasks often experience a change; the change in task structure 

makes it harder to accurately assign team rewards.  

Considering the variety of collective pay-for-performance incentive schemes that are 

used in organizations, it is plausible that some incentive forms can signal an inconsistent 

performance-reward association. An example of such potential inconsistency can be calculations 

of incentives based on costs of previous years that do not reflect the needs of the year in effect. 

When teams receive varying rewards for their performance, this can result in uncertainty 

regarding the performance requirements following a change event. Adapting to environmental 
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conditions is a strong advantage of teams. It is of great concern to understand how team rewards 

influence team adaptive performance.  

 Therefore, our understanding of how team-level incentives that aim to motivate teams 

can influence teams’ ability to adapt to changing task conditions. Understanding the link between 

team motivational emergent states and team adaptive performance can significantly contribute to 

our understanding of the motivational antecedents of team adaptation.  

We posit that team incentives can influence the motivational states of teams, which in 

turn can benefit their adaptive performance. To explain this relationship, we use two theories that 

team-reward literature commonly used to explain its motivational mechanisms: expectancy 

theory and equity theory (Nyberg et al., 2018). Although these theories are at the individual-

level, we suggest that the motivational effect can compile bottom-up to form an emergent team 

motivational state (Kozlowski & Chao, 2012). Expectancy theory (Vroom, 1964) suggests that 

individuals' beliefs on whether their effort can certainly lead to the desired performance, which 

in turn would result in desired rewards, constitutes the basis of an individual’s motivation to 

exert effort. Team rewards can enable team members to build associations that enable them to 

learn the effort and performance required to obtain the outcome. Equity theory (Adams, 1965) 

proposes that motivation to exert effort can be hampered when an unfair treatment is observed 

(i.e. inequity between one’s ratio of input to outputs and another individual’s ratio). We 

hypothesize that individuals can also compare the ratios across time points to base their fairness 

perceptions (Fortin, Cojuharenco, Patient & German, 2016; Jones & Skarlicki, 2012). If team 

members perceive an inequity between their performance and the team-rewards ratio at two-time 

points, this perception can hinder team motivation. Thus, the two theories link the association 
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between performance and rewards as a basis for motivation. In the following section, we 

elaborate further on our hypotheses.  

Team Incentive Consistency and Team Adaptive Performance 

Our reason for investigating team incentive consistency stems from theoretical 

justification of the importance of temporal characteristics of team adaptation. First, team 

adaptive performance results from team processes (i.e. team coordination and learning) that 

gradually aligns with the environmental requirements (Baard et al., 2014; Burke et al., 2006). 

Second, team emergent states reflect subjective perceptions of team members mature over time 

and are also dynamic (Marks et al., 2001). By addressing these temporal features, the temporal 

characteristics of team-rewards can be a reasonable antecedent that causes differences in team 

adaptive performance. Considering these dynamic qualities, approaching team rewards as a static 

concept would greatly limit the interpretations concerning team adaptation. 

We propose that to align team processes with the post-change requirements, teams need 

to develop sufficient motivation levels for the adjustment of the post-change team process. When 

team rewards are consistent, that is, when the ratio of their performance level to rewards is 

consistent over time, team members can build robust associations about the expected level of 

effort. This clarity in performance-reward associations would motivate team members to exert 

effort for their team processes and team learning behaviours, facilitating team adaptive 

performance. Conversely, when teams receive a particular amount of reward at one-time point, 

but a lower amount for the same level of performance at another point (i.e. inconsistent), their 

understanding of the necessary performance level would be less precise. The ambiguous 

performance-reward association would hamper the motivation of team members, resulting in 

impaired team adaptive performance. 
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H1: Team incentive consistency leads to higher team adaptive performance as compared 

to team incentive inconsistency.  

 

We suggest that two emergent motivational states can act as solid candidates for 

explaining the relationship between team reward consistency and team adaptive performance: 

team efficacy beliefs and perceived distributive fairness. 

Team Efficacy Beliefs 

Team efficacy is “a group’s shared belief in its conjoint capabilities to organize and 

execute courses of action required to produce given levels of attainment (Bandura, 1997, p.477). 

Team efficacy reflects a collective reflection on a team’s abilities rather than aggregating 

individual members’ self-efficacy.  

Previous examinations on emergent team states have mainly considered team efficacy 

beliefs as a motivational state (Kozlowski & Bell, 2003; Kozlowski & Ilgen, 2006). Team 

efficacy beliefs can motivate teams to direct their efforts towards action (Fuller, Hardin & 

Davison, 2006), and can facilitate team performance (Gully et al., 2002; Stajkovic, Lee & 

Nyberg, 2009). Team efficacy beliefs can also facilitate team adaptive performance by 

motivating teams to coordinate their responses in specific situational demands (Zaccaro, Blair, 

Peterson, & Zazanis, 1995). Moreover, the collective perception of team efficacy beliefs can 

motivate for teams to persist in trying different strategies until they learn an appropriate strategy 

(Chen et al., 2005). Therefore, the effort invested in coordination efforts and learning activities 
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can facilitate team adaptive performance. Conversely, low team efficacy beliefs can result in 

inadequate coordination and learning efforts, resulting in suboptimal team adaptive performance. 

 

H2: Team efficacy beliefs are positively related to team adaptive performance. 

 

Compared to the literature that demonstrates the link between team efficacy beliefs and 

team performance, less is known on the antecedents of team efficacy beliefs. Drawing from 

expectancy theory, we suggest that the consistency of team rewards can signal teams whether 

their efforts are sufficient to obtain the desired outcomes. A consistent incentive structure 

highlights that the reward is contingent upon performance (Podsakoff, Bommer, Podsakoff & 

Mackenzie, 2006), and the perceived reward contingency can facilitate team efficacy beliefs (Liu 

et al., 2011). On the other hand, when team incentives are inconsistent, it is less clear what the 

rewards are contingent upon. This relatively less salient reward contingence can hamper role 

ambiguity (Podsakoff et al., 2006), which in turn can decrease the confidence of team members 

regarding their task performance (i.e. task efficacy) (Eys & Carron, 2001). When the effort-

performance connection is ambiguous due to inconsistent rewarding rules, teams can question 

the sufficiency of their efforts. When team members doubt their efforts, this can result in lower 

team efficacy beliefs. 

 

H3: Team incentive consistency leads to higher team efficacy beliefs as compared to 

team incentive inconsistency. 
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Perceived Distributive Fairness 

Due to its stronger relevance to rewards, we focus on perceptions of distributive fairness - 

which reflects perceptions on outcome fairness. Team members’ perceptions of fairness build the 

emergence of a distributive justice climate through “shared perceptions of reward and resource 

distribution fairness” (Whitman, Caleo, Carpenter, Horner & Bernerth, 2012, p.778). Mathieu et 

al., (2017) consider (procedural) justice climate as an affective team emergent state, indicating an 

affective component of justice climates. Whitman et al., (2012) also noted that distributive 

justice climate can highlight the instrumentality of the efforts and provide motivation for 

performance. Their meta-analysis revealed that an organizational climate with distributive 

fairness was related to performance (Whitman et al., 2012). We suggest that the distributive 

justice climate at the team-level can motivate teams to adjust their team processes when they 

face a change event. 

Moreover, perceptions of fairness can contribute to positive climate attributes (e.g. 

psychological safety), which can trigger members to share their ideas regarding actions for trial 

and error (Burke et al., 2006). As such, a distributive justice climate can contribute to team 

learning, as well. Conversely, perceptions of unfairness can hinder motivation to exert effort into 

coordinated actions and discourage team members from engaging in activities that can benefit 

learning. Therefore, the perception of unfair distributive justice can impair team adaptive 

performance. 
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H4: Team perceived distributive fairness is positively related to team adaptive 

performance. 

 

We propose that the consistency of team-level incentives would foster a climate of 

distributive justice. A consistent rewarding rule highlights the contingency of the rewards to a 

clear performance level. As such, the contingency of the rewards can facilitate perceptions of 

perceived distributive fairness (Podsakoff et al, 2006). When incentives are given inconsistently, 

this contingency would be less transparent and negatively influence perceived distributive 

fairness. Furthermore, we posit that team members would compare the rewards they received 

following multiple performance episodes. This comparison over time would also influence their 

fairness judgments (Cosier & Dalton, 1983). Any inconsistency between the amount of 

performance and reward would be perceived as unfair. The teams would use the time point with 

higher reward as an anchoring point, resulting in perceptions of under-rewarding for the time 

point with the same performance level that received fewer rewards. Therefore, when the 

performance and reward ratio is inconsistent over time, teams would have lower distributive 

fairness perceptions. Conversely, teams would perceive higher distributive fairness when the 

performance and reward ratio is consistent over time. 

 

H5: Team incentive consistency leads to higher team perceived distributive fairness as 

compared to team incentive inconsistency. 
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Overall, we consider team efficacy and team perceived distributive fairness as two 

constructs that can be more directly influenced by team reward consistency and can influence 

team adaptive outcomes. However, to our knowledge, this is the first attempt to uncover the link 

between team reward consistency and team adaptive outcomes. It is plausible that team reward 

consistency can influence team adaptive outcomes through alternative mechanisms (e.g. 

cognitive emergent states). We, therefore, hypothesize a partial mediation between team reward 

consistency and team performance facing a task change, where team efficacy and team perceived 

fairness would be two strong candidates for mediating variables. 

 

H6: The relationship between team incentive consistency and team adaptive performance 

is partially mediated by team efficacy beliefs, and team perceived fairness. 

 

Adaptive Performance over Time 

We highlighted the dynamic nature of team adaptive performance. This entails that a 

longitudinal examination of team adaptive performance can provide a richer interpretation of the 

granularity of team adaptation (Baard et al., 2014). We argue that there would be differences in 

performance trajectories across teams who consistently receive their rewards. We suggest that 

the motivational influence of team rewards would be mainly in effect as soon as the change 

occurs and the performance episodes following the change event. After the change, motivation is 

likely to drop due to the stress caused by the change event (Bell & Kozlowski, 2008; Chen, 

Thomas & Wallace, 2005; Niessen & Jimmieson, 2016). Consistent rewards can buffer against 

the motivational drop following the change. 
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Furthermore, teams need to continue exerting effort to re-adjust their routines to the new 

environmental needs (Burke et al., 2006; Lang & Bliese, 2009). This readjustment can be quicker 

if teams have enough motivation. Therefore, we expect the performance trajectory of the teams 

who receive rewards consistently to be steeper compared to the performance trajectory of the 

teams who receive inconsistent rewards. 

 

H7: The performance trajectory of the consistent team incentive condition is steeper as 

compared to the performance trajectory of the inconsistent team incentive condition. 

 

Method 

Participants and Design 

We recruited 144 students with mixed nationalities at a large Dutch University 

participating in a bachelor level course activity. For the activity, students were ad hoc assigned to 

teams of three for a team task. We followed a between-subjects design, where each team was 

assigned to receive rewards with either consistent (n = 21) or an inconsistent (n = 22) incentive 

condition (i.e. performance-reward association). From our initial dataset, we removed teams that 

ended up with two players, resulting in our final dataset with 43 teams with 129 students5 (42 

male, 87 female, Mage = 21.36, SDage = 2.20). Participants were informed that their team can earn 

a reward of up to 10 Euros at the end of the session, which would be based on their team 

 
 
5 1 team (n = 3) performed the experimental session with reverse order of tasks. We also removed this team from our 
data. 
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performance. Participation in the research (i.e. sharing questionnaire and game data) was 

voluntary and was rewarded with up to 10 euros for the whole team. 

Task 

We used a commercial local co-op game (i.e. the players are co-located and cooperatively 

play on the same screen). We chose our game due to its high coordinative complexity under time 

constraints, high potential to initiate interaction between members, and ease of playing regardless 

of experience with video games. 

In the game, participants take the role of chefs. The three chefs are located in a kitchen 

with unique challenges, and they need to collectively serve as many dishes as possible in a round 

of four minutes. The tasks needed for completing one dish need to be sequenced as picking up 

the ingredients, chopping and cooking for the right duration, and finally serving the dish. As 

such, it is essential that teams demonstrate good temporal coordination under time pressure.  

We chose two kitchen settings for the experiment that the game indicated at the same 

level of difficulty, albeit requiring a different strategy. The order of the two kitchen settings was 

identical for both experimental conditions.  Both settings consisted of 4-minute rounds with a 

countdown timer on the screen. The first kitchen setting was a pirate’s ship, where the layout of 

the kitchen counters shifted on fixed time intervals. As a result, the chefs needed to either walk 

to the new location of the items they had been working on or engage in role switches depending 

on the location of the players. The challenge of the second kitchen was if a food item was left 

unattended for 5 seconds, a mouse would appear and took the food away. Even though it was the 

usual case that the food was left unattended in the first kitchen, the second kitchen required the 

team members to realize what causes the mouse to appear and implement a strategy for not 
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leaving the food unattended. Therefore, the chefs need to keep the food in a container or hand 

over the ingredient directly to another chef.   

Procedure 

Before the experiment, participants received an introductory document about the game 

aim, rules, and controls. The document ended with a short quiz about its content. The 

experimenter checked the quiz answers to assure that participants fully understood the game 

mechanics. Additionally, participants played the tutorial kitchen setting of the game itself to get 

used to the controllers and the experimental setting. 

The experimenter informed the participants about how the team could earn a 10-euro 

reward at the end of the session. She stated that she would be awarding them with the points that 

are necessary to win the reward. She added that the points would be based on the performance in 

the game, which is dependent on serving as many dishes as possible. These points would then be 

converted to a monetary reward. If they managed to get 25 points at the end of the session, they 

would receive the maximum reward of 10 euros. Performance less than 25 points would be 

awarded proportionally. Before the task started, she also explained the experimental procedure.  

Participants began collecting points by playing the first kitchen setting for five rounds 

and continued with the second kitchen for five more rounds. In between each round, participants 

had three minutes that they could use to discuss amongst themselves. This allowed teams to have 

distinct action and transition phases to facilitate the emergence of team processes (Marks, 

Mathieu, & Zaccaro, 2001). The experimenter announced the most recently earned points during 

the gameplay when the countdown indicated 02:00, 01:00, and 00:00. She reminded participants 

of their total points at the end of the third, fifth, eighth, and tenth rounds. We covered the score 
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display on the screen to isolate the experimenter’s announcement as the sole source of 

performance feedback. The experimenter coded the actual number of servings and the number of 

announced points during each round. 

Once the ten rounds were over, participants filled in the questionnaire individually. The 

experimenter immediately clarified any questions about the scales. At the end of the session, 

participants received their rewards as a team. After all the teams participated in the research, 

participants were collectively debriefed. 

Manipulation 

We randomly assigned each team to either a consistent or inconsistent team incentive 

condition. In the consistent team incentive condition, the experimenter always announced the 

number of points as equal to the number of dishes served (i.e. (number of points)/(number of 

servings) = 1 all the time). In other words, there was a consistent performance-reward association 

over time. In the inconsistent team incentive condition, the experimenter followed a varying 

rewarding scheme. In this condition, teams received a varying number of points for their 

performance approximately half of the time (i.e. (number of points)/(number of servings) < 1 

around 50% of the time). For instance, a team can receive three points for three servings in one 

announcement but might receive less for the same number of three servings in the next 

announcement. For the first successful serving, the announced amount of points was always 

equal to the number of actual servings. The experimenter ensured that the two rewarding rules 

were applied approximately equally, while their distribution over time does not follow a 

particular rule. Therefore, in this condition, the performance-reward association was inconsistent 

over time. 
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Measures 

Manipulation Check  

To assess whether the manipulation on team incentive consistency holds, we used two 

scales: “perceived team reward consistency” and “perceived team reward inconsistency”. We 

used a four-item scale for measuring the perceived consistency of the experimenter’s rewarding 

behavior (e.g. “When our team did well for the task (e.g. deliver one order), the leader rewarded 

us with 1 point”) (ɑ = .87), and another four-item scale for the perceived inconsistency of the 

experimenter’s rewarding behavior (e.g. “When our team delivered one order, sometimes we 

received 1 point as a reward and sometimes not”) (ɑ = .91). All items were measured on a Likert 

scale (5 = “Totally Agree”). The two scales were aggregated at the team level (perceived team 

reward consistency rwg =.75; perceived team reward inconsistency rwg = .786) 

Team Adaptive Performance  

The task setting changed in the second half of the session, requiring an adjustment of how 

teams coordinated their actions in the second half. Therefore, the high scores on total 

performance are contingent upon effective adaptation. Following a similar approach with 

previous studies that examined adaptation from a similar conceptualization (e.g. LePine, 2000; 

LePine, 2003), we used the sum of performance measures before and after the change as an 

indicator of team adaptive performance. We used the sum of the actual number of servings 

 
 
6 Following the suggestion of Biemann, Cole and Voelpel (2012), we report rwg based on alternative (i.e. slight 
skew) distribution instead of a uniform distribution. 
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across ten rounds as the team adaptive performance measure (Mconsistent = 36.52, SD = 8.24; 

Minconsistent = 29.18, SD = 7.46).  

Team Efficacy Beliefs  

We used a team efficacy scale that is measured at the individual level but reflects team-

level perceptions (Kozlowski & Ilgen, 2006). Each participant individually filled in the 4-item 

scale perceived team efficacy scale (Salanova, Llorens, Cifre, Martinez & Schaufeli, 2003). Each 

item reflected the individual perception regarding their team’s efficacy (e.g. “I feel confident that 

my group will be able to manage effectively unexpected troubles”; 1 = “hardly ever/ever”; 5 = 

“always”). The items were measured on a 5-point scale. (ɑ = .86). We aggregated the mean 

individual responses for each team to obtain the team-level team efficacy beliefs. (rwg = .86; 

Mconsistent = 4.23, SD = .40; Minconsistent = 3.94, SD = .42). 

Perceived Distributive Fairness  

We used one item to measure perceived fairness at the individual-level (“Overall, the 

rewards we receive here are quite fair”; 1 = “totally disagree”; 5 = “totally agree”). We 

aggregated the individual responses at the team level (rwg = .65; Mconsistent = 4.32, SD = .32, 

Minconsistent = 3.36, SD = .66). 

Controls 

Game Experience. We chose a task that required performing actions by a game 

controller. The online reviews on the task often mentioned the ease of using the game controls to 

play the game, pointing that the game requires minimal gaming skills to perform well. However, 

we still suspected that gaming experience could provide the task expertise for team members to 

perform better, therefore controlled for the gaming experience of team members. Participants 
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indicated how often they had played video games in the last week, month, and 6 months on a 3-

interval response scale (e.g. 1 = “0 to 3 hours”; 2 = “3 to 6 hours”; 3 = “6 hours or more”). The 

three items were averaged for each individual to measure game experience (ɑ = .93). We 

aggregated the scores within each team to achieve a team-level game experience measure 

(Mconsistent = 1.31, SD = .46; Minconsistent  = 1.19, SD = .30). 

Past Collaboration Experience. The task required intensive interdependent action, and 

therefore well-coordinated teamwork. We controlled for the possibility that prior working 

experience amongst the members can contribute to their teamwork (e.g. role allocation, 

leadership). Participants indicated how many hours they had working experience with each 

member of their team. We used the average of all responses as an indicator the past collaboration 

experience between the team members (Mconsistent = 289.44, SD = 360.91; Minconsistent = 270.96, SD 

= 547.34). 

Member Affinity. Perceiving positive interpersonal relationships within the team can 

contribute to the affective states of the team. Therefore, we controlled for the member affinity 

resulting from perceptions of each member of the team. Participants indicated their overall 

perception of each team member on a 7-point bipolar scale (1 = “highly negative”; 4 = 

“neutral”; 7 = “highly positive”). These responses were aggregated at the team level for a 

measure of average member affinity within team (Mconsistent = 6.51, SD = .37; Minconsistent = 6.40, 

SD = .40). 

Statistical Analyses 

For the analyses, we considered game experience, past collaboration experience, and 

member affinity as control variables. We ran separate hierarchical regression analyses for 
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hypotheses 1, 2, 3, 4, and 5. For hypothesis 6, we used Hayes (2013) Process Macro (Version 

3.4) Model 4 that allows multiple simultaneous mediators in the model. Lastly, we explored the 

longitudinal trend of performance change across conditions. We speculated whether the 

performance increase in kitchen two would be steeper for the consistent team incentive condition 

compared to the inconsistent one. We explored these potential temporal patterns by repeated-

measures ANOVA where the experimental condition was added as a between-subject factor. 

Results 

- - - - - - - - - - - - 

Table 1 

- - - - - - - - - - - - 

Manipulation Check 

We ran two independent sample t-tests to compare the responses of our manipulation 

check scales across the two experimental conditions. On average, teams in the consistent 

incentive condition perceived the experimenter to be more consistent in her rewarding behavior 

compared to the teams in the inconsistent condition, t(41) = 14.91, p <.00 , (Mconsistent = 4.49, SD 

= .42), Minconsistent = 2.52, SD = .45). On the other hand, teams in the inconsistent incentive 

condition perceived the experimenter to be more inconsistent in her rewarding behavior 

compared to the teams in the consistent incentive condition, t(41) =  -14.37, p < .000 (Minconsistent 

= 3.67, SD = .41; Mconsistent = 1.52, SD = .42). Therefore, we concluded that our manipulation of 

team reward consistency holds at a sufficient level. 

Hypotheses Tests 

- - - - - - - - - - - - 

Table 2 
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- - - - - - - - - - - - 

 

Hypothesis 1 predicted that team incentive consistency would be positively related to 

team adaptive performance. In line with this prediction, we found that teams that received 

rewards with an inconsistent performance-reward association demonstrated significantly less 

team adaptive performance (b = -6.86, p = .003). Therefore, hypothesis 1 was supported. 

Hypothesis 2 predicted a positive relationship between team efficacy beliefs and team 

adaptive performance. In line with the prediction, as team efficacy beliefs increased, so did team 

adaptive performance (b = 8.59, p = .003). Therefore, hypothesis 2 was supported. Next, 

hypothesis 3 predicted team incentive consistency would lead to higher team efficacy beliefs. We 

found that compared to the teams in the consistent incentive condition, teams in the inconsistent 

incentives condition reported significantly lower team efficacy beliefs (b = -.23, p = .035). This 

implies that the analysis supports hypothesis 3. 

Hypothesis 4 predicted a positive relationship between perceived distributive fairness and 

team adaptive performance. This hypothesis was supported, as higher distributive fairness 

perceptions were associated with increased team adaptive performance (b = 7.08, p < .000). 

Furthermore, hypothesis 5 predicted team incentive consistency would lead to more perceived 

distributive fairness. We also found support for this hypothesis, as teams in the inconsistent 

incentive condition reported lower distributive fairness perceptions compared to the teams in the 

consistent incentive condition (b = -.97, p < .000).  

For hypothesis 6, we predicted a partial mediation model, where perceived distributive 

fairness and team efficacy beliefs would simultaneously act as mediators. We also added the 

three control variables to the model. With this model, the direct effect of team incentive 
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consistency on team adaptive performance ceased to be statistically significant, whereas the total 

indirect effect of perceived distributive fairness and team efficacy beliefs was significant (b = -

6.63, CI [-11.41; -2.62]). Therefore, even though we predicted a partial mediation effect, the data 

suggests a full mediation through perceived distributive fairness and team-efficacy. When we 

examined the mediators separately, the indirect effect of perceived distributive fairness was 

statistically significant (b = -5.81, CI [-10.25; -2.26]), whereas the indirect effect of team 

efficacy beliefs was not statistically significant (b = -.82, CI [-2.95; 0.97]). This result highlights 

the particularly pronounced role of distributive fairness perception between the relationship of 

team incentive consistency and team adaptive performance. 

- - - - - - - - - - - - 

Table 3 

- - - - - - - - - - - - 

 

Overall, the data suggest that team incentive consistency is an important determinant of 

team adaptive performance. When teams received rewards in a manner that allowed them to 

observe consistent performance-reward associations, their adaptive performance was higher. 

This effect was mainly mediated via perceptions of distributive fairness. Even though we did not 

find support for the individual mediating effect for team efficacy beliefs, our analyses revealed 

that it remains to be an important outcome of team incentive consistency that can contribute to 

team adaptive performance. 

- - - - - - - - - - - - 

Figure 1 

- - - - - - - - - - - - 
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For hypothesis 7, which predicted a longitudinal difference across the two experimental 

conditions, we ran the analyses with a repeated-measures analysis, where the within factor was 

the performance in each of the ten rounds with the experimental condition as the between-subject 

factor. The analysis revealed no interaction effect of the incentive condition with time. However, 

when inspected visually, the data suggest a different temporal pattern for the two experimental 

conditions. We observe that while the performance trajectories of the two experimental 

conditions were almost identical during the rounds before the change of setting, they 

demonstrated different performance levels immediately after the change.7 

- - - - - - - - - - - - 

Figure 2 

- - - - - - - - - - - - 

 

Discussion 

One of the most prominent advantages of teams is their ability to adapt to dynamic 

environmental conditions. The adaptive performance of teams can be facilitated by motivational 

mechanisms. One way to trigger team motivation is by providing team-level incentives. 

However, these incentives might not be consistent over time in practice due to the unstable 

conditions under which teams have to function. In this paper, we hypothesize that this temporal 

 
 
7 To examine the influence of team incentive consistency on team adaptive performance more granularly, we also 
performed a Discontinuous Growth Curve Analysis. This analysis allows examining longitudinal data by accounting 
for the effect of pre-change learning curve (i.e. skill acquisition), performance change following the change event 
(i.e. transition), and learning curve of the post-change phase (i.e. recovery) (Bliese & Lang, 2016; Lang & Bliese, 
2009). Our analysis revealed a random variation in the slopes of pre-change, transition, and post-change 
performance trajectories. However, we did not find a statistically significant difference across the two experimental 
conditions in neither of these slopes. 
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characteristic of team-incentives can influence team adaptive performance. We use a logistic 

coordination task where the task setting changed at the midpoint. Therefore, high levels of team 

performance require adaptation to the changing task requirements. We manipulate the size of 

incentives teams received for the same performance across multiple time points, resulting in 

consistent or inconsistent performance-reward associations over time. The results confirm that 

compared to the teams who receive rewards with a consistent performance-reward association 

over time, teams with inconsistent rewards demonstrate worse team adaptive performance. 

Furthermore, inconsistent team incentives result in more negative team efficacy beliefs and 

perceived distributive fairness as compared to the consistent team incentives condition. Both of 

these motivational constructs are positively related to team adaptive performance. Lastly, 

perceived distributive fairness fully mediates the relationship between team incentive 

consistency and team adaptive performance. 

Theoretical Implications 

Our paper demonstrates for the first time that how team incentives are perceived can have 

an influence on team adaptation to a task change. In particular, we focused on the temporal 

pattern of these incentives over time, i.e. whether they are consistent or not. Team members 

attend to the temporal features of the team incentives. They make temporal comparisons between 

the past and present rewards and they try to learn a pattern from these comparisons). They also 

comprehend these incentives inter-subjectively. Team members engage in sensemaking of the 

performance-reward associations, as they attribute a sense of fairness to the incentive structure. 

The temporal nature of the rewards also have a temporal influence, where team efficacy beliefs is 

influenced following the itnerpreations of these rewards. As such, examining the subjective 
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interpretations of temporal pattern of the team-incentives over time demonstrated to have 

influence on multiple team outcomes. 

By examining the consistency of team incentives, we provide insight into a practically 

relevant but theoretically under-examined characteristic of team rewards. Previous research on 

team-rewards and team adaptation has examined how teams can adapt to changes in the reward 

structure by comparing cooperative and competitive reward structures (Beersma et al., 2003; 

Beersma et al., 2009; Johnson et al., 2006). We add to this literature by demonstrating that other 

forms of changes in rewards can also influence teams’ adaptation to a task change. The results 

show that consistently receiving incentives over time can help teams to perform better when they 

need to adjust their coordination procedures and learn the requirements of a new task setting.  

Our paper further unravels the motivational mechanisms that contribute to team 

adaptation. We focus on two motivational emergent states team reward consistency triggers. One 

of these constructs, team efficacy beliefs, has been studied more often in the past. However, most 

of these studies have focused on general team performance that did not require adapting to 

changing task conditions (Gully et al., 2002). We fill this gap by demonstrating that team 

efficacy beliefs can also facilitate team adaptive performance. Furthermore, we also exhibit a 

structural antecedent of team efficacy beliefs. Our results yield causal evidence that the 

consistency of team rewards can result in higher team efficacy beliefs. 

More importantly, our paper examines for the first time the fairness perceptions of a team 

as a motivational emergent state that can influence team adaptation. The full mediating effect of 

fairness perceptions between team incentive consistency and team performance under changing 

task conditions demonstrates that fairness perceptions are an important construct to further study 
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team adaptation. By doing so, our paper initiates examining the role of fairness and justice in 

team adaptation. 

Last but not least, we find it noteworthy to mention that our theoretical model attempts to 

bridge two streams of literature: team-level incentive systems (i.e. team-rewards) and team 

adaptation. Even though we ground our theoretical reasoning around team adaptation literature, 

we also contribute to the literature on team level incentives. By introducing the consistency of 

team rewards, we add to the previously considered characteristics of team rewards (DeMatteo et 

al., 1998). Furthermore, we answer the need to understand how team rewards influence team 

processes and team motivational states, which in turn can have an impact on the adaptation of 

teams (Nyberg et al., 2018). Thus, our study supports that the two streams of literature can have 

complementing potentials. 

Practical Implications 

The paper highlight the importance of incentive systems in organizations for the 

capability of teams to adapt to disruptive change events in their environment. Considering the 

variety of collective pay-for-performance incentive schemes, our study suggests that an 

important outcome to consider in the selection of an incentive scheme is whether it allows teams 

to demonstrate adaptive performance. We further suggest that the incentive scheme should signal 

a consistent performance-reward association for better team adaptation.  

Our study yields some clear suggestions for managers that work with teams. In light of 

our findings, we advise managers to assure a consistent performance-reward association over 

time if they want to maximize the adaptive performance of their teams. This might entail clear 
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operationalization of performance assessments and providing a similar amount of incentives for 

the same performance levels across multiple rewarding incidents.  

We show that the team-level incentives have more than an instrumental effect on teams. 

The consistency of incentives has a “softer” influence on teams as well and can influence their 

fairness perceptions and their confidence in their abilities to perform well in the face of 

adversaries. We submit that under uncertain and volatile conditions, managers might not be able 

to provide clear performance assessments and reward consistently. To minimize the negative 

effect of inconsistency, managers can alternatively aim to tackle fairness perceptions and team 

efficacy beliefs. For instance, managers can provide explanations for the outcomes to reduce the 

impact of unfairness on task motivation (Colquitt & Chertkoff, 2002). Alternatively, managers 

can enhance team efficacy beliefs through training and creating opportunities for teams to 

experience mastery (Kozlowski & Ilgen, 2006). By addressing these team motivational states, 

managers can increase the probability of their teams performing well when a change in task 

requirement occurs.  

Limitations and Future Research 

Our study examines the relationship between multiple understudied constructs in a novel 

experimental setting. We further increase the robustness of our measurements by using objective 

team performance measures and measurements of emergent team states (e.g. team efficacy) with 

questions that reflect team-level perceptions. Despite these notable strengths, we find it 

noteworthy to address some limitations that we find important and encourage future researchers 

to explore the implications of these limitations. 



567844-L-bw-Karaduman567844-L-bw-Karaduman567844-L-bw-Karaduman567844-L-bw-Karaduman
Processed on: 4-10-2021Processed on: 4-10-2021Processed on: 4-10-2021Processed on: 4-10-2021 PDF page: 104PDF page: 104PDF page: 104PDF page: 104

104 
 

 

Firstly, we conceptualized team adaptation as team adaptive performance, in which an 

external and sustained task change event at the midpoint of the team performance. This approach 

has been used by previous researchers to study team adaptation as well (e.g. Konradt et al., 2015; 

Randall, et al., 2011; Resick et al., 2014; Santos et al., 2015). However, in our study, we 

informed the participants at the beginning of the experimental session that the task setting would 

change at the midpoint. The expectancy of a change might have triggered different team 

processes. For instance, Abrantes et al. (2018) differentiate between improvised and preemptive 

adaptation. When the change event is unexpected, teams might need to engage more in 

improvised adaptation than preemptive adaptation. To better understand how teams can adapt to 

changing conditions, we acknowledge that examining improvised adaptation to unexpected 

change events is equally essential. 

Our second limitation pertains to using monetary rewards that are contingent upon 

performance. We focused on this financial form of reward as a motivating incentive for teams 

due to its prevalence in organizations. However, rewards can also be non-contingent on 

performance (Podsakoff et al., 2006), and the incentives can take the form of social recognition 

and performance feedbacks (Stajkovic & Luthans, 2001). Especially in sectors that contain 

professionals with high internal motivation, such as healthcare, social recognition might be even 

more influential in motivating team performance. We acknowledge that the usage of alternative 

incentive forms can have different effects on team adaptive performance. More interestingly, 

how different incentive forms influence team adaptive outcomes can be a fruitful avenue for 

future research. 

Last but not least, our model tested motivational mechanisms that are evident in team 

adaptive performance by manipulating a task structure (i.e. incentives) that provides extrinsic 
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motivation. However, we observed that participants reacted to the task as engaging and fun. We 

argue that sufficient intrinsic motivation for the task is essential to evoke task engagement and 

team interactions. However, this also means that there might be sufficient intrinsic motivation to 

perform well even in the absence of extrinsic motivation caused by inconsistent incentives. 

Indeed, this might be one of the reasons why we did not observe a statistically significant 

difference when we examined the longitudinal trajectories of the two incentive conditions. 

Therefore, to better explain the longitudinal effect of incentives on team adaptive performance, 

future research can strengthen extrinsic motivation by increasing the possible reward size teams 

can gain. 

 

Conclusion 

 

Teams are well-suited for tasks that require adaptation to changes in the environment. 

Little was known on the effects of team incentives (i.e. rewards) on team adaptive performance 

through their motivational influences. As a strong motivational candidate, team incentives can 

motivate teams to adapt, however, rewards might not be able to be given consistently over time 

(i.e. same performance receiving a varying amount of incentives). Using an experimental design 

with a coordination task involving an environmental change, we show that when team incentives 

are inconsistent, teams perceive more unfairness and less team efficacy beliefs, which in turn 

results in lower team adaptive performance. Our paper highlights the importance of financial 

incentives on the motivational antecedents of team adaptation.  
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Appendix 1.  

Table 1.  

Descriptive Statistics and Correlations 

 Mean SD Min Max 1 2 3 4 5 

1. Gaming experience 1.25 .39 1.00 2.33      

2. Past collaboration 
experience (hours) 

279.99 460.33 0.00 2400.00 -.17     

3. Member affinity 6.46 .39 5.17 7.00 .07 .31*    

4. Perceived 
distributive fairness 

3.83 .71 2.00 5.00 .20 -.06 -.08   

5. Team efficacy beliefs 4.08 .43 2.92 4.83 .19 .07 .36** .44**  

6. Team adaptive 
performance 

32.77 8.50 17.00 47.00 .36** -.14 -.07 .64** .40** 

** p < 0.01 (1-tailed),  *. p < 0.05 (1-tailed). 
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Table 2.  

 

Standardized coefficients for hierarchical regression models for hypothesis testing 
Model 1 2 3 4 5 6 7 8 

Hypothesis  1 2  3 4  5 

DV Team 
adaptive 

performance 

Team 
adaptive 
performance 

Team  
adaptive 

performance 

Team 

efficacy 

Team 
efficacy 

Team 
adaptive 
performance 

Perceived 
distributive 
fairness 

Perceived 
distributive 
fairness 

Hypothesis direction  0>1 High > Low  0 > 1 High > Low  0 > 1 

Predictors         

Gaming experience .356* .292* .286* .160 .117 .237* .203 .188 

Past collaboration 
experience (hours) -.054 -.055 -.049 -.010* -.011* -.054 .001 .004 

Member affinity -.079 -.135 -.229 .347* .310* -.024 -.093 -.095 

Team incentive 
consistency 

 
 -.405**   -.274*   -.692*** 

Team efficacy beliefs   .433**      

Perceived 
distributive fairness      .585***   

         

         

Constant 34.443 47.674* 22.8 1.356 1.807 2.848 4.465* 6.332*** 

Adjusted R2 .075 .223** .226**a .087 .142 .410b -.026 .451 

Team incentive consistency was dummy coded where (0 = consistent; 1= inconsistent). Negative 
coefficients indicate inconsistent incentives result in lower values in the outcome variable. 

Coefficients of the predictors are adjusted for 1-tailed significance tests *p < .05, **p <.01, *** p <.001. 

The significance of adjusted R2 refers to the significance of R2 change. 
 a R2 change compared to Model 1. 
 b  R2 change compared to Model 1. 
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Table 3.  

 

Direct and indirect effect of team incentive consistency on team adaptive performance 

 

  b SE LLCI ULCI 

Direct effect       

  -.252 2.886 -6.106 5.602 

Indirect effect(s)      

 Total -6.633 2.197 -11.413 -2.624 

 Perceived distributive fairness -5.811 2.028 -10.254 -2.264 

 Team efficacy beliefs -.822 .976 -2.956 .971 

Team incentive consistency was dummy coded where (0 = consistent; 1= inconsistent). Negative 
coefficients indicate inconsistent incentives result in lower values in the outcome variable. 

The confidence intervals of indirect effects are based on 5000 bootstrap samples. 
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Appendix 2. 

Figure 1.  
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Figure 2. 

Team performance over time 
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Chapter 4 - Time judgment during a crisis: The moderating effect of stress and ego 

network diversity on retrospective time judgments 
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Abstract 

Forming accurate judgments is vital for management in general, and crisis management in 

particular. Despite its fundamental role in an organizational context, time judgments were not yet 

studied in a crisis context. Building on attentional-gate theory, we hypothesized that when 

decision-makers are under high information load, they can suffer from less accurate retrospective 

(i.e. recalled) time judgments. Furthermore, we expected this effect to be enhanced if stress and 

ego network diversity were also at higher levels. We tested our hypotheses in a within-subject 

experimental design (information load: low vs. high) where participants (N= 34) role-played a 

disaster-response management team. We found that participants had less accurate and 

underestimating time judgments when information load was high, and this effect was more 

evident when stress levels were higher. Contrary to our expectations, the effect of information 

load on time judgments was not observed when ego network diversity was high, whereas a low 

level of diversity was associated with less accuracy under high information load. Our findings 

contribute to our understanding of the antecedents and boundary conditions of retrospective time 

judgments for crisis management. 

 

Keywords: time perception; duration judgment; attention; stress; ego network; diversity; 
crisis management; disaster response  
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Time Judgment during a Crisis: The Moderating Effect of Stress and Ego Network 

Diversity on Retrospective Time Judgments 

Whether we call it a “crisis” or not, organizations need to face unexpected and potentially 

threatening events in order to thrive in a volatile environment (Bundy et al., 2017). Since a crisis 

is a major cause of uncertainty, organizations need to function with minimal objective criteria 

such as strict schedules. Time is a fundamental component in any organizational activity (D. G. 

Ancona et al., 2001; Bluedorn & Denhardt, 1988), especially pressing and of relevance in crises. 

However, at times of crisis, objective means of interpreting time might not preserve their 

functionality (e.g. following strict schedules become unrealistic under crisis). Thus, decision-

makers rely on their subjective judgments on time to a greater extent in crisis situations. 

One such judgment pertains to retrospective judgments on durations of past time intervals 

of events. Accurately estimating how long an activity took in the past can inform decision-

makers to consider this duration in their future plannings (e.g. individuals can plan one hour for a 

future task if they recall that it took one hour in the past). Furthermore, accurate retrospective 

time judgments can enable better decisions for resource allocation. For example, within the first 

72 hours of disaster response, governments and NGOs depend on reports of humanitarian 

response actors that contain when certain actions were completed in order to formulate funding 

decisions  (United Nations Office for the Coordination of Humanitarian Affairs  (OCHA), 2017). 

As such, retrospective time judgments carry high importance for crisis management.  

Retrospective time judgments are influenced by the degree individuals devote attention to 

the passage of time (Block, 1992). As such, limited attention to the passage of time can result in 

less accurate retrospective duration judgments, that is, individuals’ subjective duration estimates 

can deviate from the objective duration (Castellà et al., 2017; Johnson & MacKay, 2019). 
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Considering that dynamic and uncertain situations require more attentional resources from the 

individuals, retrospective time judgments can suffer greatly under crisis. 

Organizations can aim to reduce uncertainty by providing more or more detailed 

information to individuals that operate under crisis (e.g. situation reports, factual data). The 

underlying assumption is that more information would alleviate uncertainty, and enable actors to 

make higher quality decisions. However, providing more information can limit the attention 

individuals can direct towards the passage of time, and therefore impair their retrospective time 

judgments. Previous studies have found that retrospective time judgments are influenced by 

increases in information processing (Block, 1992; Block, Hancock, & Zakay, 2010; Block & 

Zakay, 1997). Furthermore, the level of stress (Castellà et al., 2017; Hancock & Weaver, 2005) 

and changing between information processing types (Block & Reed, 1978; Martinez, 1992) were 

also associated with less accurate retrospective time judgments.  

However, an important limitation is that the majority of these studies are conducted in 

controlled laboratory settings. Moreover, individuals mostly performed tasks in isolation where 

the influence of their social interactions on their time judgments was minimal. In crisis 

situations, however, individuals not only experience realistic pressure, but they also interact with 

a variety of actors that demand individuals to switch attention between task with different 

information processing demands. It is therefore essential to examine the relationship in a setting 

that has more external validity for management where actors are in a dynamic setting embedded 

in a network of interactions. The aim of this paper, therefore, is to investigate to what extent 

information load influences retrospective duration judgments within an actor-network operating 

under crisis. Examining time perception in a network setting can improve our understanding of 

time perception under frequent social interaction. Furthermore, understanding the drivers and 
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boundary conditions of retrospective time judgments can enable managers to better plan and 

allocate (attentional) resources in times of crises. 

Drawing from attentional gate model (Zakay & Block, 1995) we hypothesize that higher 

information load can lead to less accurate retrospective time judgments as it alters the attention 

that individuals can allocate at a given time. We further postulate that this relationship would be 

moderated by the level of stress, and ego network diversity of an individual. We test our 

hypotheses in an experimental setting where a disaster response coordination is simulated 

through a role-playing serious game. 

Our paper has three major contributions. First, we provide suggestions for enabling more 

resilient crisis management by investigating antecedents and boundary conditions of time 

judgment during a crisis. Second, we expand our understanding of the interplay of crisis 

management context and cognition. Third, we bridge the literature on time perception in 

cognitive psychology with management and pioneer the investigation of retrospective time 

judgments in an organizational context.  

Theoretical Framework 

Time Judgement 

Cognitive psychologists have studied time perception by differentiating two overarching 

paradigms: prospective and retrospective time judgments (Block & Gruber, 2014; Block & 

Zakay, 1997). Prospective time judgments refer to estimating duration in the present (e.g. 

indicating when one minute is over) whereas retrospective time judgments refer to reporting a 

remembered duration (e.g. estimating a past time interval as one minute). One common 

phenomenon that is observed for both duration judgments is Vierordt's law (1878) which states 

the existence of cognitive bias in time estimations (Lejeune & Wearden, 2009). That is, there is a 
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general tendency for shorter durations to be overestimated, whereas longer durations to be 

underestimated. Thus, time judgments are prone to cognitive biases. 

Whereas the majority of the studies on time estimation investigated prospective time 

judgments, relatively much less is known about retrospective time judgments (Matthews & 

Meck, 2014). This is a limitation that holds great relevance for understanding judgments under 

crisis situations. Retrospective time judgments also inform the estimation of the duration of 

future activities, which is a fundamental cognitive basis for planning activities (Roy et al., 2005). 

Since crisis situations require planning activities as accurate as possible (Billings et al., 2016), 

expanding our understanding of retrospective time judgments is of high importance.  

Several moderating factors were identified for retrospective time judgements. In their 

meta-analysis, Block and colleagues (2010) revealed that retrospective duration judgments are 

influenced by information processing difficulty, familiarity, attentional demands (i.e. dividing 

attention between tasks) and change in the type of information processing (e.g. from structural to 

semantic information processing) (Block, Hancock, & Zakay, 2010). In short, previous studies 

show that the extent of retrospective time judgment accuracy is contingent upon other cognitive 

processes that are impacted by the tasks individuals perform. 

These studies, however, often reflect estimations that occur under controlled laboratory 

settings. Even when individuals estimate real-life events, (e.g. Castellà, Cuello, & Sanz, 2017; 

Yarmey, 2000), they are still rather isolated from other stimuli. This, however, is hardly the case 

in a crisis situation. Crises situations are characterized by a chaotic inflow of information with 

salient time-pressure to act. Moreover, individuals in crisis situations do not function in isolation 

but are part of a network that takes shape as for example a crisis management team. Furthermore, 

the decisions taken by one person are co-dependent in the communication and coordination of 
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others. Since individuals' cognitions are greatly influenced by the characteristics of their physical 

and social surroundings, we cannot draw a direct link from the findings of laboratory studies to 

the crisis conditions. Therefore, it is necessary to test the assumptions of retrospective duration 

estimations in contexts that represent crisis conditions. This not only adds to the generalization 

of retrospective duration estimation findings but also help understanding factors that can inform 

estimations and planning (Roy et al., 2005). 

A common model to explain time judgments is attentional gate theory (Zakay & Block, 

1995).8 The model differentiates between temporal tasks, where attention is devoted to 

perceiving time, and non-temporal task, where attention is devoted to cognitive tasks that are not 

related to time (e.g. reading a list of words, or solving a puzzle). The assumption of this theory is 

that perceiving the time passage requires distinct attentional resources than non-temporal tasks. 

The capacity of the attention, however, is limited. Therefore, devoting attention to non-temporal 

tasks hinders the attention that perceives the passage of time. As a result, when individuals need 

to devote relatively more attention to non-temporal tasks, their time judgements are less accurate. 

The role of attention on time judgments is critical for crisis situations. Crises are 

characterized by various attentional threats (e.g. disruptive events, time pressure). On the other 

hand, individuals need to pay attention to an inflow of information and diligently process this 

 
 

8 Scholars studying time perception often denoted memory mechanisms for retrospective time judgments 

and attention mechanisms for prospective time judgments (Block & Gruber, 2014; Zakay, 1993). However, several 

researchers have also rejected this strict division. Block (1992), for instance, rejected memory-storage models for 

retrospective time judgments (Block, 1992).  Alternatively, some researchers have claimed that these mechanisms 

are intertwined for both time judgment paradigms. For instance, for a retrospective time judgment,  Castellà and 

colleagues (2017) used an attention-based model (i.e. pace-maker, accumulation model) to explain their findings as 

the attention during that past duration would influence how they experienced the duration, and thus, how they 

remembered it (Castellà et al., 2017). Similarly, Johnson and MacKay (2019) noted that attention was necessary for 

encoding the stimuli that would be remembered retrospectively (Johnson & MacKay, 2019). We follow this latter 

stream and argue that attention and memory are intertwined for retrospective time judgments as recalling an event 

is contingent on retrieval of the successfully encoded stimuli. 
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information for effective decision-making. In line with our reasoning, we formulate our research 

question as such: “In crisis settings, to what extent does information load influence retrospective 

time judgments of individuals that are embedded in a network with different diversity levels?”  

Information Load and Time Judgment 

In less turbulent settings, organizations have more control over the amount of 

information load individuals receive. Organizations, for instance, can coordinate the timing of 

reports in a way that the information load is spread over time. A controlled timing of revealing 

information enables individuals to process information more adequately. Crises situations often 

lack this controlled timing of information inflow and processing. While some passages of time 

can be more “quiet” with less incoming information, an emerging event can result in an overflow 

of, oftentimes incomplete and inaccurate, information that individuals need to absorb. Thus, the 

amount of information load can vary greatly over time. 

We posit that the extent of information load impacts the amount of attention that 

individuals can devote to the informing stimuli (e.g. reports). Attention is fundamental for 

encoding and processing, and further recall of the acquired information. When attention cannot 

successfully encode information, this results in further difficulties in processing and recalling 

information. Therefore, we suggest that the attention that is present at the time of information 

encoding would also influence the time when that information needs to be retrieved. When 

individuals need to recall information where they could not encode it easily (i.e. they could not 

devote sufficient attention to it due to information load), they would require more attentional 

resources to recall that information. Considering the propositions of attention-gate theory, we 

hypothesize that individuals would have less accurate retrospective time judgments when they 

need to encode and recall information that was presented with a higher load, compared to a lower 
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load. 

 

H1a: Compared to low information load, high information load leads to less accurate 

retrospective time judgments. 

 

Time judgments not only vary in their degree of accuracy but also whether the judgment 

is an over or underestimation of the objective duration. Since Vierordt’s law apply to 

retrospective time judgments (Lejeune & Wearden, 2009), we can expect a tendency to 

overestimate short durations and underestimate long durations. However, it is not clear in the 

literature for what is a short and long duration (Roy et al., 2005). Yarmey (2000) reported a 

tendency to overestimate for retrospective durations longer than 2.5 minutes, underestimating 

longer duration (Yarmey, 2000). On the other hand, Zakay (1993) operationalized any duration 

that exceeds a couple of seconds as long durations (Zakay, 1993). The operationalization of short 

and long durations matters as a meta-analysis found a difference in estimations between short (3 

to 15 seconds) and longer durations (Block et al., 2010). Considering that retrospective duration 

judgments in crisis settings often require events that encompasses at least several minutes, we 

follow the operationalization of the meta-analysis and consider estimations longer than 15 

seconds as long durations. As such, according to Vierordt's law, we expect a general tendency 

for retrospective time judgments to be underestimated regardless of the amount of information 

load. 

H1b: Retrospective time judgment of long durations leads to underestimation, rather than 

over-estimation. 
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Stress and Time Judgment 

An important factor that can influence attention, and therefore the impact of the level of 

information load on retrospective time judgments is stress. Stress can be defined as "a 

psychological reaction to the demands inherent in a stressor that has the potential to make a 

person feel tense or anxious”. (McGrath, 1970).  The general view on stress is that the anxiety 

that emerges from stress uses the attentional resources that can be used for the task. As a 

consequence, stress can narrow down attention (Chajut & Algom, 2003), and can interfere with 

encoding information (Staal, 2004). Due to the potential impact of stress on attention, we expect 

to see a difference in the effect of information load on retrospective time judgments under 

different levels of stress. 

Under stress, attention is directed more towards the passage of time, resulting in an 

overestimation of durations (e.g. a shocking moment feels like hours) (Hancock & Weaver, 

2005). However, while moderate levels of stress can increase attention, hyperstress can result in 

attentional drawbacks (Hancock, 1989). Due to constant time pressure during crisis situations, 

we can assume a prolonged state of stress that can represent a state of hyperstress (Ozel, 2001). 

As such, stress during crisis situations would be a factor that has more potential to limit 

attentional resources than increasing them. 

Following attentional gate theory, we posit that stress would consume the limited 

attention that could be divided between temporal and non-temporal tasks. When stress is lower, 

more attentional resources are available for accurate time estimation. That is, despite the amount 

of attention required by processing high information load, it is still possible to devote some 

attention to the passage of time. Therefore, individuals can estimate past durations more 

accurately when that duration is associated with lower levels of stress. Alternatively, higher 
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levels of stress limit the attentional resources that can be devoted to time perception. Stress can 

enhance the selectivity of attention (Chajut & Algom, 2003), which can result in prioritizing 

processing non-temporal information over the passage of time. Therefore under high information 

load, individuals would direct more attention to process information, less so for time perception. 

As a result, we expect to see an aggravated effect of information load on the accuracy of 

retrospective time judgements when the level of stress is higher.  

H2: The level of stress moderates the relationship between information load and 

retrospective time judgment accuracy, where the negative effect of information load on 

retrospective time judgment accuracy is stronger under higher levels of stress. 

Ego Network Diversity and Time Judgment 

Besides the amount of information load and stress, another relevant factor that intervenes 

with attention is variety of information content. Crises management often requires 

communication between organizations and individuals that are nested under different stakeholder 

groups (Hancock, 1989). In a disaster-response setting, government, NGOs, international 

organizations and local communities exchange information with varying content. Therefore, an 

individual might process information about different content when he or she interacts with a 

representative of an organization from a different stakeholder group (Daft & Macintosh, 1981). 

As such, the variety of information an individual receives can depend on the diversity of actors 

he or she is in contact with.  

We suggest that an individual’s embeddedness in a network with diverse stakeholder 

representatives enhances the need to process a wider array of information content. However, 

processing diverse information can come with attentional costs (van Knippenberg et al., 2015). 
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Individuals need to encode, recall, and connect information from different domains. Building on 

attentional gate theory, we suggest processing information with diverse content would use the 

attentional resources that are necessary for an accurate time judgement under high information 

load. We posit that an individuals’ ego network diversity (i.e. more diverse stakeholder group 

representatives in one’s communication network) would moderate the relationship between 

information load and retrospective time judgments. When ego network diversity is lower, 

individuals would be more likely to process a homogenous set of information content that 

consumes less attentional resources. The attentional costs that are spared from processing similar 

information can be devoted to forming more accurate time judgments. When ego network 

diversity is higher, on the other hand, attention should be devoted to processing diverse 

information content as well as, processing passage of time. Considering the limited attentional 

resources, retrospective time judgments would suffer more from the negative influence of 

information load when the ego network diversity is also high. 

H3: The level of ego network diversity moderates the relationship between information 

load and retrospective time judgment accuracy, where the negative effect of information 

load on retrospective time judgment accuracy is stronger under higher levels of ego 

network diversity. 

Method 

Participants and Design 

Participants were 34 students (6 male, Mage = 21.09, one participant dropped out at the 

second data measurement point) taking a bachelor level course at a large Dutch University. The 

experiment was embedded in a course activity that enabled participants to experientially learn 
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various crisis-managements skills. Participants were required to role-play a simulated disaster-

response situation and consequently write a report about their experiences. The study's 

experimental design was a within-subjects design, where the manipulation of low information 

load was administered first, followed by the high information load condition. Participation in the 

research (i.e. completing the experimental survey) was voluntary.  

Task and Procedure 

The exercise simulated a disaster response occurring in Timor-Leste where various actors 

(e.g. government, UN, NGOs) organized themselves to coordinate a disaster response operation. 

The simulation was developed by an expert with years of practice in United Nations 

humanitarian relief operations and had been previously applied for professional training purposes 

at crisis prevention centers worldwide. The aim of the simulation was to manage a timely and 

effective disaster-response, while each character pursued their individual and organizational 

goals. 

Each participant was assigned a role profile that described their specific position and 

motivations before the exercise. Participants convened in a large room for the simulation 

exercise with materials reflecting a disaster response operation center (e.g. poster sheets, news 

projections, meeting tables…). The scenario was simulated by the announcement of various 

events throughout the 8 hours of the exercise. Participants were informed of these events by 

injects (i.e. printed papers that document mails with the indicated recipients), PowerPoint slides, 

or oral announcements by the simulation trainer. The injects contained information, requests, and 

advice on various topics related to the crisis. Participants exchanged information, coordinated 

responses, and allocated resources between characters to respond to the unfolding events 

throughout the simulation. 
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The experimental intervention was embedded in this activity at two time points (the first 

half and the second half of the simulation). Participants were announced to pause their 

interaction to pay attention to the slides displayed on the room's main wall. These slides 

displayed chunks of information from the humanitarian response standards (Sphere Handbook 

2018). These standards indicate the minimum requirements for needs such as nutrition, health, 

shelter, and hygiene. Participants were informed to pay attention to this information, however, 

they were not instructed that they would be asked to recall them at a later time.  

The surveys started with a memory task where participants needed to recall the specific 

information from the information that was presented an hour ago. Around one hour after each 

presentation, participants were invited to discuss with other participants what they remember 

from the slides. Afterwards, they were given a link to complete the survey questions individually 

on their mobile phones. The surveys continued with additional measurements for the experiment.  

After the second survey, participants continued their simulation exercise. The next day, 

they were fully debriefed about the experiment. 

Manipulation of Information Load 

We manipulated the amount of information in each slide that contained the value to be 

recalled in the memory tasks. We postulated that when information load is lower in presented 

stimuli, attention can be devoted more easily to encode the information. This, in turn, would 

result in an easier recall of that information in a subsequent memory task.  

The first slides set represented the low information load condition. 5 slides were 

presented for 30 seconds each, with two to three sentences (word count ranging from 28 to 42). 

One of the sentences indicated a specific value in bold fonts (e.g.  “The maximum distance from 

any household to a water source should be 500 meters”).  The second slide set represented the 
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high information load condition. Again, 5 slides were presented for 30 seconds, each with one 

sentence indicating a specific value in bold fonts. However, in this condition, each slide 

contained additional 4-5 sentences about key actions to take for a specific situation (word count 

ranging from 129 to 200). Therefore, the information load of the second set of slides was higher. 

Materials 

The two sets of measurements were applied two times, representing low information load 

(LIL) and high information load (HIL), respectively. 

Time Judgement Accuracy 

 Our target durations were the two time intervals while participants were performing the 

memory tasks (i.e. answering the 5 recall questions). For our dependent variable, we used the 

absolute difference between subjective duration estimates to the objective duration of these time 

intervals9.  

Objective Duration. Using the time recording feature of Qualtrics, and recorded how  

many seconds it took participants to submit each answer. For each condition, we summed 

the total submitting duration across 5 questions. This yielded an objective duration of the 

time interval. (MLIL = 37.13, SDLIL = 22.52; MHIL = 62.33; SDHIL = 35.17) 

Subjective Duration. For participants’ estimation of remembered time, we asked 

participants to indicate how many seconds they thought it took to answer the previous 5 

estimation questions. (MLIL = 34.94; SDLIL = 31.58; MHIL = 45.73; SDHIL = 47.38). 

 
 

9 √(#$%&'()*&	(),& − ./$%&'()*&	(),&)2 
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As such, we obtained two duration judgement accuracy variables for low and high 

information load conditions. Higher values indicated less accurate retrospective time judgments 

(MLIL = 19.38, SDLIL = 17.50; MHIL = 34.35; SDHIL = 26.58). 

Stress. At each survey, participants were asked to indicate the stress they experienced on 

a 5-point scale (“When the slides from the Sphere guidelines were presented, how 

much stress did you experience processing the information?). (MLIL = 2.38, SDLIL = 1.07; MHIL = 

2.70; SDHIL = 1.21). In line with our reasoning that prolonged stress decreases attentional 

resources, we retrieved our stress variable from these measurements at two time points. Thus, we 

averaged the two measurements for our moderation analysis.10 

 Ego Network Diversity.  At the end of the first survey (at the midpoint of simulation) 

participants filled in a communication network assessment. Participants were asked to indicate to what 

extent they communicated with each role-player on a scale from 0 (“no communication”) to 10 

(“constant communication”). We coded responses above 5 as frequent contacts and constructed a directed 

ego communication network (mean indegree centrality = 5.03 (SD = 1.7); network density = .15). We 

computed a Blau index which was based on participants’ indegree score in their communication network 

and each neighbor node’s stakeholder group as an attribute.  

For the stakeholder group attributes, we used the character profiles of the simulation exercise. 

Each character in the exercise either represented government actors (e.g. Ministry of Education) (n = 6), 

NGOs (e.g. Red Cross, PLAN International) (n = 14) or strategic donors (e.g. UN, embassies) (n = 14). 

Higher scores on the Blau index indicated that an actor was embedded in a more diverse set of 

stakeholders (M = .55, SD = .09). 

 
 
10 The difference between the two stress measures was not statistically significant t(32) = 1.24, p > .05 
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Analyses 

We investigated the main effect of information load on time judgement accuracy (Hypothesis 1a) 

by a paired sample t-test using the deviation scores. Comparison using this variable clearly revealed how 

many additional seconds of deviation from the objective duration occurred when information load was 

higher. For examining the extent of over- or underestimation across conditions (Hypothesis 1b) we used 

the ratio of subjective to objective durations. This is a common computation used in the literature to 

overview the direction of estimation scores (Block et al., 2010). 

Hypotheses 2 and 3 predicted moderation effects where the dependent variable was a repeated 

measure. We tested each moderation effect using the SPSS MEMORE macro (Montoya, 2019). This 

macro testes model where the outcome variable is a repeated measure and the moderator is a between-

subject measure. The macro yields model estimates for the moderator’s effect on the difference score of 

the two repeated measures, effect of the moderator on the difference score at different levels of 

moderators (low, moderate and high)11, and the effect of the moderator on the two repeated measures 

separately. For each moderation analysis, we investigated whether the conditional effect of information 

load on duration judgement accuracy (i.e. lower deviation scores) was influenced by the three levels of 

our continuous moderators.  

Results 

Manipulation Check 

 We manipulated the amount of information load by adding additional lines of sentences to the 

slides that contained the information to be encoded. Therefore, slides with additional lines of sentences 

represented the high information load condition. As such, our manipulation is rather objective. Lonati and 

 
 
11 Three points of the continuous variables are selected using the mean and -/+1 standard deviation from the mean 
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others (2018) recommend that a manipulation check is only necessary when the manipulation can be 

interpreted subjectively differently (Lonati et al., 2018). Therefore, we did not administer a self-reported 

manipulation check but rather examined the objective data. The word count of slides in the high 

information load condition was significantly higher (t(4.31) = -9.6, p < .001). Furthermore, participants 

took more time (25 seconds) to recall the values from the high information load condition (t(32) = -3.95,  

p < .001).  

Analyses 

Table 1 shows the correlation between the variables for each information load condition. 

-------------------- 

Table 1 

-------------------- 

 Hypothesis 1a posited that under high information load, duration judgements would be less 

accurate. The analysis supported our hypothesis, t(32) = -3.00, p < .01. On average, the deviation of 

duration judgements was less accurate (deviated 15.35 seconds more) when respondents estimated 

retrospective time in the high information load condition compared to the low information load condition. 

Hypothesis 1b suggested that both duration judgements would underestimate the objective duration. On 

average, participants indeed underestimated the duration when information load was high (mean 

subjective/objective duration ratio = 0.74, SD = .61). On the other hand, when the information load was 

low, they were slightly overestimating the duration (mean subjective/objective duration ratio = 1.003, SD 

= .83). Therefore hypothesis 1b was partially supported.  

 Hypothesis 2 posited a moderation effect of stress on the effect of information load on duration 

judgement accuracy. As such, the difference between the two duration judgement accuracy scores would 

be influenced by different levels of stress. To test this hypothesis, we examined the effect of stress on the 

difference scores (time judgement accuracyLIL – time judgement accuracyHIL) for low (1.63), moderate 

(2.55) and high (3.46) stress levels. When stress was low, the difference between the two scores was not 
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significant. However when stress was moderate, this resulted in additional 15.35 seconds of difference in 

time judgements’ deviation t(31) -2.99, p < .05. This difference increased to 19.36 when stress levels 

were high t(31) = -2.64, p < .05. Stress was not significantly related to time judgement accuracy when 

information load was low (F(1, 31) = 3.34, p = .07), but it did significantly predict time judgement 

accuracy when information load was high  (b = 10.41, F(1, 31) = 4.55, p = .04). Therefore, when stress 

levels were moderate and high, the time judgements were less accurate in the high information load 

condition compared to low information load condition. Furthermore, our analyses indicate that stress was 

particularly detrimental to duration judgements when information load was high, but it was not related to 

duration judgement accuracy under low information load condition. These findings provide support for 

hypothesis 2. 

------------- 

Figure 1 

------------- 

 Hypothesis 3 posited a moderation effect of ego communication network diversity on the effect of 

information load on time judgement accuracy. Ego network diversity did not statistically significantly 

predict the difference between the two time judgement accuracy measures. Furthermore, it did not 

significantly predict time judgement accuracy scores separately. However, the effect of information load 

on time judgement accuracy differed across the low (.46), moderate (.55) and high (.65) levels of 

diversity. When ego network diversity was low, it significantly predicted the difference between time 

judgement accuracy measures. That is, when participants’ contacts were less diverse, this significantly 

resulted in less accurate judgements in the high information load condition (b = -17.41, t(31) = -2.36, p < 

.05). This effect was alleviated as the participants’ contacts become moderately diverse (b = -15.36, t(31) 

= -2.94, p. < .05). The influence of ego network diversity ceased to be statistically significant on high 

levels (b = -13.30, t(31) = -1.80, p > .05). These findings suggest that lower levels of ego network 

diversity can enhance the negative effect of information load on time judgement accuracy. That is, 

participants provided less accurate time judgements when the information load is high, especially if they 
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are surrounded by a more homogenous group of contacts. This finding is contrary to the expectations of 

hypothesis 3, which posited that higher levels of ego network diversity would result in a stronger 

impairing effect of information load on time judgment. 

 Our diversity measure, Blau index, is based not only on the number of stakeholder groups in 

ego’s contacts but also the indegree centrality of the ego. Therefore, it is possible that the observed 

influence of ego network diversity on time judgement accuracy was stemming from the extent of received 

information by means of indegree centrality. If that is the case, we expected to see the same pattern when 

we ran the analyses with in-degree centrality scores. Indegree centrality did not influence the difference 

between the two scores. It also did not predict time judgement scores in either condition. However, when 

we examined different levels of in-degree centrality, we found a difference. Furthermore, this difference 

was not in line with our findings on the influence of ego network diversity. Low level of in-degree 

centrality (3.28) was not related to the difference between the time judgment accuracy. However when 

indegree centrality was moderate (4.97), it predicted an additional 15.36 seconds difference t(31)  = -2.99, 

p < .01. This difference increased to 19.56 seconds when the in-degree centrality was high (6.66), t(31) = 

-2.67, p < .05. These findings concur with our reasoning that more incoming information can result in less 

accurate time judgements of individuals. But whereas higher levels of in-degree centrality hamper time 

judgements, the same pattern is not evident for ego network diversity. Higher levels of diversity were 

instead associated with higher levels of time judgement accuracy.  

------------- 

Figure 2 

------------- 

 

Discussion 

 Accurate judgments are vital for effective management under crisis situations. In this paper, we 

examined one important yet understudied judgment form, namely retrospective time judgments. We 
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argued that accurate retrospective time judgments require adequate attention to the passage of time. 

However, due to the limited attentional resources, time judgments may not be accurate. We investigated 

the influence of three prevalent attentional drainers in a crisis situation: the level of information load, 

stress, and the degree of diversity of one’s network. We hypothesized that higher information load would 

result in less accurate retrospective time judgments, and this effect would be enhanced under higher levels 

of stress and ego network diversity. We tested our hypotheses in an experimental setting where 

participants role-played disaster-response management. We found that higher information load resulted in 

less accurate retrospective duration judgments, and this effect was stronger when participants reported 

more stress. Surprisingly, we found the opposite effect for the hypothesis on the moderating effect of ego 

network diversity. The effect of information load on retrospective time judgments was prevalent when 

ego network was less diverse (i.e. low and moderate levels of diversity), whereas the moderating effect 

was not observed for high levels of diversity. 

Theoretical Implications 

 To our knowledge, our paper pioneers the examination of time judgment under crisis situations. 

We suggest and test several variables that can influence retrospective time judgments. Our findings 

demonstrated that higher information load leads to less accurate retrospective duration judgments. Our 

study examines an important cognitive bias that can influence one of the most fundamental perceptions at 

times of crises, namely retrospective time judgments. As such, we contribute to the nascent literature on 

cognitions during a crisis (Bundy et al., 2017).  

Furthermore, by examining the subjective interpretation of duration, we contribute to the growing 

literature on the role of time perceptions at organizational settings ( Ancona et al., 2001; Bluedorn & 

Denhardt, 1988; Shipp & Jansen, 2021). As a dimension of time, we focus on the duration of events, and 

show how these durations can be prone to subjective perceptions. Eventhough most of the planning 

activitites treat event durations from an objective time point (i.e. standard across individuals), we show 

that this might not be the case, particularly when the individuals are embedded in situations that demands 
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a lot of attentional resources. Our paper contributes to the antecedents of subjective duration by showing 

how information load can alter the judged duration of events. 

Our findings demonstrated that higher information load leads to less accurate retrospective time 

judgments. In line with Vierordt’s law, this deviation was in the form of an underestimation. On the other 

hand, retrospective duration judgments were almost accurate (i.e. minimal deviation) when information 

load was lower. Our findings demonstrate the importance of adequate attentional resources on 

retrospective time judgments. When individuals are loaded with information, this can increase the 

attention they need to devote to process this information (i.e. encoding and recalling). Consequently, they 

can allocate less attention to the passage of time, resulting in less accurate time judgments. Overall, our 

results are in line with the prediction of attentional gate model. We further support that attentional 

mechanisms are influential for not only prospective but also retrospective time judgments.  

 Although this paper represents a disaster-response networks, in essence it reflects managerial 

decision-making under stressful conditions. Many planning actions in management in general involve 

time judgments. For instance, decision-making of a contract duration requires estimating a time-span 

from the past experience. For planning activitites, managers need to rely on their past experience on 

similar activities, construe a prediction for the future activities, and eventually engage in a decision on 

whether and when to pursue that activity. Our paper thus also contributes to behavioral strategy by 

showing how organizational representatives’ or managers’ decision-making processes that involve time 

judjment. 

 Our results add to our understanding of the impacts of stress on crisis management. Due to the 

nature of a crisis, stress is highly prevalent. Performing despite the potential negative impacts of 

adversaries lies at the core of resilient management of crisis situations (Williams et al., 2017). However, 

our understanding of how it impacts crisis management has been limited. We found that higher levels of 

stress were associated with the effect of information load on retrospective time judgments, whereas this 

association was not observed for low-stress levels. In other words, when stress levels were low, 
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retrospective time judgments were more accurate irrespective of the information load. However, when 

stress levels were moderate and high, the level of information load influenced the extent of participants’ 

retrospective time judgement accuracy. This finding is in line with the predictions of the attention gate 

theory. Higher levels of stress consume more attentional resources and can interfere with time judgments. 

As such, our findings contribute to the literature on how affect can influence judgments in managerial 

contexts (Ashkanasy, Humphrey & Huy, 2017). 

 We also contribute to the literature on diversity by demonstrating its potential cognitive impacts. 

Previous research on organizational diversity has mainly focused on various performance outcomes (e.g. 

Díaz-García et al., 2013; Nielsen & Nielsen, 2013). To our knowledge, our study is the first to examine 

the link between ego-network diversity and time perception. We investigated whether ego network 

diversity moderates the influence of information load on recalled durations. We expected that a more 

diverse network requires more attentional demands due to the need to process a higher variety of 

information. Therefore, we expected than when information load was high, this would result in less 

accurate judgments for individuals with a diverse communication network. Our analysis with indegree 

centrality confirmed that an inflow of information (i.e. communication) demonstrated the expected 

pattern, but this pattern was almost reversed when the network was more diverse. Thus, contrary to our 

expectations, we found that higher diversity levels resulted in more accurate time judgments.  

A potential explanation can be that by providing a more various information source to 

individuals, ego network diversity can actually spare attentional resources for time judgments. Being 

embedded in a diverse network could have provided participants access to the collective intelligence of 

the network (Woolley et al., 2010). That is, the overall information was stored, processed, and retrieved 

across the network, easing the attentional load on individuals. Individuals, therefore, could use the 

additional attentional resources to the passage of time, resulting in more accurate time judgments. This 

reasoning would also be in line with the literature on macrocognition where the collective mental models 

and transactive memory systems facilitate information processing (Fiore et al., 2010). 
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Another potential reason for the unexpected findings can be due to the limited room to observe 

changes in diversity scores. The three levels of diversity in our sample have a low variance from each 

other, and represent a relatively a higher level of diversity. It could be that the effect of diversity might 

have a non-linear relationship when the range increases. For instance, Dahlin et al. (2005) found a 

curvilinear effect of national diversity in a team on the range, depth and integration of information use  

(Dahlin et al., 2005), suggesting that the relationship between diversity and information processing can be 

non-linear. 

Practical Implications 

Our findings demonstrate the importance of coordinating the timing of information flow at times 

of crisis. We demonstrated that even though more information attempts to facilitate more quality 

judgments, it can have the opposite effect. If managers need to assure timely planning and coordination 

during a crisis, they need to ensure the accuracy of time judgments. By carefully timing when the 

information arrives at individuals, they can increase the accuracy of time perceptions. If individuals seem 

to be under heavy workload, it would be beneficial for time judgments to prioritize the dissemination of 

information at a given time interval. This way, information load would not congest at short time intervals 

and would be diluted over time. This means that managers need to be considerate about the overall 

workload of each individual and be strategic about the timing of when they reveal information. 

Our results also suggest that stress can impair time judgments, and stress-reducing interventions 

can enable better planning and decision-making in a crisis context. An interesting line of research has also 

pointed out the role of meditative states (i.e. when stress and arousal are minimized) on time judgment 

(Thönes & Wittmann, 2016; Wittmann & Schmidt, 2014). Actively tackling stress with such mindfulness 

interventions – how impossible it seems during crisis situations, can provide essential benefits for time 

judgements. Indeed, Williams and others (2017) have reviewed that collective mindfulness practices can 

fuel resilience in the face of adversities (Williams et al., 2017). We further recommend that such 

mindfulness practices can be implemented when timing and planning activities are of high importance. 
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Last but not least, our findings indicate that a more diverse communication network helps 

individuals to maintain a more accurate time judgment when they are under high information load. 

Effective network-level coordination of information can facilitate harvesting the cognitive benefits of a 

diverse network. Furthermore, encouraging boundary-spanning activities during a crisis can also facilitate 

more accurate judgments of time. 

Limitations and Future Research 

 Our study spanned different literature streams and aimed to conjoin the internal validity of an 

experimental setting with the external validity of a crisis management situation. However, this middle 

ground comes with natural limitations as we had limited room to maximize both validities concurrently. 

Noting this general limitation, we find some points important for consideration. 

 One important limitation concerns the second retrospective duration estimation. An important 

distinction between retrospective and prospective time judgment paradigms is that participants are not 

aware of the need to pay attention to time at retrospective paradigms, whereas they are requested to do so 

at prospective duration judgments. Since our procedure for the second estimation task was similar (i.e. 

announcing that they would fill in a survey), participants might have expected the time estimation task 

that followed the memory task. One potential way to address this limitation is counter-balancing the order 

of information load. In our experiment, it was not possible to adjust the simulation exercise in a way we 

could further divide participants. Furthermore, due to our sample size, we wanted to maximize our 

statistical power by using our all sample as one group. Future studies, however, can consider using a 

counterbalanced design, to control for potential differences stemming from expecting a time estimation 

task. 

 A second limitation concerns the procedure of our experiment. In both conditions, participants 

were given the chance to discuss with each other on what they remember from the previously presented 

slides. In the first session, this discussion took place solely before the memory task, while in the second 
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session participants slightly extended this discussion to the time when they were filling in the memory 

task. This might have influenced the degree of difficulty they had with recalling the answers for the 

memory task. We inspected the accuracy of the responses to the memory task. The standardized deviation 

of response values from the correct values were higher in the second condition compared to the first 

condition, however, this difference was not statistically significant. Therefore, we cannot ensure an 

increased difficulty in recall for the high information load condition. On the other hand, participants did 

take more time to answer the second set of questions (on average 25 seconds longer, t(32) = -3.95, p < 

.001). We consider this difference as a result of taking more time to recall the correct answers to the 

memory task. Future research can take additional measures to specify the underlying cognitive 

mechanisms. 

Conclusion 

 Forming accurate time judgments is a vital cognitive asset for organizations at times of crisis. In 

this paper, we presented the results of an experimental study that investigated the effects of information 

load on retrospective time judgments. We found that under high information load, individuals estimated a 

past duration more inaccurately compared to when they were under lower information load. Furthermore, 

we found that this effect was enhanced under high levels of stress, and low levels of ego network 

diversity. Our findings contribute to our understanding of the antecedents and boundary conditions of 

time perception in a crisis context. 
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Appendix 

Table 1 

Means, standard deviations, and correlations 
  
Variable M SD 1 2 3 4 5 6 7 8 

           

1. Objective 
duration (LIL) 

37.13 22.52                 

                      

2. Subjective 
duration (LIL) 

34.94 31.58 .57**               

                      

3. Time judgment 
accuracy (LIL) 

19.38 17.50 .10 .25             

                      

4. Objective 
duration (LIL) 

62.33 35.17 .28 .19 .07           

                      

5. Subjective 
duration (HIL) 

45.73 47.38 .41* .62** .31 .55**         

                      

6. Time judgment 
accuracy (HIL) 

34.35 26.58 .08 .20 .17 .68** .40*       

                      

7. Indegree 
centrality 

5.03 1.70 .07 .24 .15 .21 .36* .24     

                      

8. Stress 2.53 0.90 .12 .29 .29 .27 .35* .36* .03   

                      

9. Ego network 
diversity 

0.55 0.09 .07 .20 .02 .05 .23 -.08 .35* .09 

 
Note. M and SD are used to represent mean and standard deviation, respectively. * indicates p < 
.05. ** indicates p < .01. LIL = Low Information Load; HIL = High Information Load. Time 
judgment accuracy: Higher values indicate less accurate judgments. 
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Figure 1. 

Overview of time judgement accuracy across low and high information load conditions. 

 

 

The judgement ratio = subjective duration/objective duration. 1 represents perfect accuracy, higher values 
indicate overestimation and lower values indicate underestimation. The rhombuses on the boxplots 
represent the mean. 
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Figure 2. 

Mean deviations in subjective duration judgements from objective duration across three levels of stress 
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Figure 3. 

 
Mean deviations in subjective duration judgements from objective duration across three levels of ego 

network diversity 
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Chapter 5: General Discussion 

Organizational scholars have increasingly invited more conceptual and empirical scrutiny 

on the essence of time within organizations and how time plays a role in organizing (Aeon & 

Aguinis, 2017; Ancona, Okhuysen & Perlow, 2001). This amplified attention to delineating 

temporal factors within organizations mainly arises from the call to coordinate organizational 

actors and activities under rapidly changing environmental conditions (Castañer & Oliveira, 

2020; Faraj & Xiao, 2006; Janicik & Bartel, 2003). Especially with the rise of temporary 

organizations, the need to coordinate interdependent activities within and between organizations 

has become an essential part of organizing (Bakker, DeFillipi, Schwab & Sydow, 2016).  

Organizations have often relied on coordinating time by deeming it an objective entity 

(i.e., quantifying time in homogenous units through clocks, calendars, and schedules) (Aeon & 

Aguinis, 2017). However, time can also be perceived subjectively by its human actors (Ancona, 

Okhuysen & Perlow, 2001; Shipp & Jansen, 2020). These subjective interpretations can stem 

from cognitive (e.g., perceiving time fast or slow), affective (e.g., attributing meaning to time), 

or social (e.g., developing collective norms around the usage of time) factors. For human actors 

of coordination, it is essential to understand how people in organizations relate to time (Ancona, 

Okhuysen & Perlow, 2001). My dissertation began with a general research question targeting the 

potential antecedents and consequences of subjective conceptualizations of time, with a focus on 

their influence on organizations' synchronization activities. My research spans three temporary 

organization forms: inter-organizational projects under a strict deadline, teams under dynamic 

conditions, and crisis management networking under a chaotic environment. 

I have probed the overarching question utilizing one conceptual and two empirical works. 

Chapter 2 details the role of subjective time in coordinating time at inter-organizational projects. 
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Chapter 3 tests whether the perception of team incentive (in)consistency over time yields better 

or worse team adaptive performance. Chapter 4 examines whether information load leads to less 

accurate time judgments when actors must endure stress and coordinate as a diverse network.  

Together, these three chapters aim to investigate the role of subjective time in the 

coordination of time in its three core dimensions subject to three types of temporal complexity in 

three dimensions of "soft" management processes, all addressing three subfields of management. 

The conceptual narrative of chapter 2 showcases the timing of coordination activities under strict 

time constraints, focusing on social norms of time and speaking to organization theory scholars. 

The empirical study of chapter 3 features the associations formed by observing the sequence of 

events (i.e. specific performance followed by reward) under dynamic environmental conditions, 

identifying team motivational states while addressing organizational behavior scholarship. 

Chapter 4 spotlights decision-makers' estimates of a specific duration under chaotically changing 

circumstances, focusing on the role of affect (stress) on the communication network in relation to 

the subfield of behavioral strategy. Merging these three subfields into a unifying framework of 

time has proven to be the most vital aspect of this dissertation. 

Summary and Major Contributions 

Overall, my examinations indicate that the variation in the dimensions of objective time 

trigger subjective interpretations of time. Subjective interpretations relate to other affective, 

motivational, and social constructs. Subjective interpretations of time consequently play a role in 

coordinating time in contexts with varying temporal complexity. Chapter 2 concluded that inter-

organizational project governance choices need to consider the similarity of objective usage of 

time alongside time norms that project team members entertain. In coordinating the time of 

projects where prompt completion is a major goal, I have aimed to show the importance of these 
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subjective time interpretations. Chapter 3 discussed that when team members note inconsistency 

in team-level rewards, they perceive these incentives as less fair, and they suffer erosion in team 

efficacy beliefs. These motivational constructs, particularly perceptions of fairness, result in less 

adaptive team coordination following a disruptive change event in the task. Finally, in chapter 4, 

I found that when individuals in a crisis-management context need to process large piles of data, 

this interferes with their duration judgment accuracy. Under the need to distill much data, they 

underestimate task duration to a greater extent versus lighter information loads. This effect 

escalates when experiencing prolonged stress. 

With respect to the research question posed to identify antecedents and outcomes of 

subjective time, this dissertation unveils the following answers. First, similarity in subjective 

time interpretations among inter-organizational actors impacts temporal coordinating activities. 

Second, evaluating incentive distribution over time as “consistent” yields interpretations of 

fairness to enable better adaptive team performance. Lastly, information load and stress are 

antecedents to the subjective perception of duration, where high information load and stress 

result in less accurate estimates of duration.  

Theoretical Implications 

This dissertation's findings reveal the additional role of subjective time in the 

coordination of time within different temporary organizations. The most distinct aspect of my 

subjective time investigation is that I considered focusing on temporal constructs (e.g. temporal 

dispositions) and the subjective perceptions, attitudes, and norms regarding the usage of 

objective time. Recent reviews have noted a significant gap in this growing stream of literature 

(Shipp & Cole, 2015; Tang, Richter & Nadkarni, 2020). My three chapters concur with this 

overall argument that coordination of time, specifically under temporariness, can be influenced 
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through both objective and subjective time (Huy, 2001; Shipp & Jansen, 2020). I demonstrated 

the salience of subjective time in important outcomes for organizations working under various 

temporalities such as governance mode choice to coordinate timing, adaptation to changing 

environmental conditions, and judgments related to time allocation. 

According to Shipp and Jansen (2021), potential implications of subjective time research 

are threefold: (i) applying subjective time constructs to current research domains, (ii) challenging 

implicit temporal assumptions, and (iii) deepening the understanding of subjective time factors. 

The three chapters presented in this dissertation reveal implications across these three types.  

First, the dissertation exemplifies broad application of subjective time in organizational 

research by considering three distinct levels (inter-organizational, teams, and individuals) across 

three different literature streams. Chapter 2 has featured subjective time, namely, temporal asset 

specificity as a key potential antecedent on governance mode choice within temporary inter-

organizational networks (i.e., projects), thereby incorporating subjective time to the literature on 

transaction-cost theory. Chapter 3 has contributed to the literature on team adaptation by testing 

the influence of subjective time on teams’ temporal coordination and adaptation to changing 

circumstances under time pressures. Chapter 4 has answered the call to examine a key antecedent 

of subjective time (Shipp and Jansen, 2021): the role of information load on time perception. 

Since managerial cognitive activities (scheduling, time allocating, estimating) require a sound 

understanding of the antecedents of subjective time, exactly how judgments of time intervals 

prove to be bias-prone merits a spotlight. In sum, my dissertation has shown how subjective time 

research can add to our understanding of phenomena across three distinct literature streams. 

 Second, this dissertation challenges the implicit assumption of homogenous phenomena 

by showing how subjective time varies across analyses and time strata. Chapter 2 has proposed 
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that objective time usage can differ within and between parent and temporary organizations. 

Therefore, we cannot assume homogenous usage and interpretation of time between team and 

organizational levels. Chapter 3 has suggested that team member interpretation of events (i.e., 

consistency versus inconsistency) drives variable performance as a team’s emergent motivational 

constructs develop (i.e., when teams must change existing routines to a post-change condition). 

Here, the effect of reward interpretations proves nonhomogenous throughout the team lifespan. 

Lastly, chapter 4 has shown that individual time estimation accuracy is not homogenous across 

time as it differs with attentional demand changes. Thus, the dissertation confirms that probing 

the role of subjective time divulges much more variety in numerous phenomena. 

The last point discussed by Shipp and Jansen (2021) advises improving the understanding 

of subjective time. Each thesis chapter here has examined the potential role of subjective time on 

time coordination across contexts with varying degrees of temporal complexity. Subjective time 

interpretations of our experiment’s organizational actors directly or indirectly influenced their 

synchronization activities, not only when there were clear temporal boundaries (chapter 2), but 

also when the environment was dynamic (chapter 3) and uncertain (chapter 4). These chapters 

have thus expanded our understanding of the boundary conditions regarding the role of 

subjective time on coordinating activities.  

My dissertation further suggests novel ways to conceptualize subjective time. Chapter 2, 

for instance, has borrowed the existing framework of transaction-cost theory’s asset specificity 

dimensions to offer an overlapping framework applicable to both objective and subjective time. 

To my knowledge, this is the only framework that currently unifies four, distinct, objective 

dimensions of time in parallel with their subjective counterparts. Chapter 3 has advised that we 

also consider mental associations that emerge through sequences of observations over time (e.g., 
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if performance is 1 unit, then reward is 1 unit) – all subject to interpretations of (in)consistency. 

Therefore, this section has argued that subjective time inhabits the very basic cognitive processes 

that rely on the temporal order. Chapter 4 material has broached the literature on time perception 

within psychophysics to demonstrate how our sense of subjective time within an organizational 

context can be prone to cognitive bias – thus pioneering a research area merging psychophysics 

with organizational studies to understand how time perception is shaped by organizational actors. 

In a way, this suggests that, even though we usually treat time as an objective entity, our minds 

often do not capture it as such. Concurring with the proliferating reviews on subjective time, it 

seems that we are unearthing just the tip of the iceberg as we continue to study subjective time. 

Finally, I have applied the assumption of bounded rationality throughout the dissertation. 

This view concedes that human actors within organizations do not operate with ideal rationality. 

The three theories I used for the three sections confirm that coordination of time is also subject to 

the fact that human actors do not relate to time in a perfectly rational way. They interpret time 

with normative lenses and attribute values to their observations, and affective states can mold 

their perceptions of time. Realizing this limiting function for organizations of human actors, my 

findings indicate that addressing these elements can further favor the efforts to coordinate time. 

For instance, in chapter 3, the results show that when team members attribute fairness to the 

sequence of incentives they receive for like performance over time, they are more apt to adapt. 

Overall, the reasoning I present here aligns with arguments that bounded rationality can be 

viewed not as a limited, but as an alternative means toward coordinating human actors 

(Gigerenzer & Goldstein, 1996; Mumby & Putnam, 1992).  
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Practical Implications 

The most prominent practical implication applies to project management practices. 

Project management has always placed great emphasis on timely delivery (Project Management 

Institute, 2017). Therefore, management of objective time by methods such as Gantt charts or 

PERT has been one of the leading project management approaches. My dissertation echoes most 

project managers that such time management practices through objective time conceptualizations 

are rarely realized in practice (Maylor, 2001b). Still, the need to be fast and prompt remains, as 

seen in the rise of Agile project management techniques such as Scrum and Kanban.  

My dissertation highlights the "people" side of project management. It implies how 

considering the perceptions, attitudes, and social norms of project members can enhance project 

timing to attain the desired goal of on-time delivery. My analysis in chapter 2 has demonstrated 

that managers must examine their collective norms of project teammates’ perceptions of time – 

especially when team members from different organizations bring widely disparate time norms. 

For instance, the idea of a “quick reply” might vary across two organizations. Neglecting time 

norms could result in unmet expectations, conflicts among project members and, ultimately, 

coordination difficulties and costly delays. A brief assessment of project members' time norms 

can gear project leaders with a sound basis for deciding how to slate and coordinate a project. 

Managers can exploit current notions of temporal tendencies such as time perspective (Zimbardo 

& Boyd, 2015), pacing style (Gevers, Mohammed & Baytalskaya, 2015), and time urgency 

(Mohammed & Nadkarni, 2011). 

The third chapter's experiment showed that teams are sensitive to how often they receive 

incentives and whether these prove consistent across performance levels. Providing team-level 

incentives can convey the interdependent nature of a team's work to engage greater cooperation. 
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It can motivate teams with perceptions of fairness and instill confidence in their team's abilities. 

These, in turn, can influence team performance and allow it to be adaptive even in the face of 

disruptive changes. The experiment demonstrated that when incentives are not consistent across 

time (team members receive varying amounts of incentives for similar performance), teammates 

perceive more unfairness and reduced confidence in their team's abilities. These demoralizing 

factors can hinder a team’s adaptive performance. As a result, managers must ensure that their 

incentives are consistent, perceived as fair, and reinforce teams’ efficacy beliefs. 

My final section has stressed the importance of information load, stress, and ego network 

diversity amid a crisis-management setting. In the coordination of actors under crisis, it is often 

assumed that more information would result in better clarity. To some extent, it is essential to 

disseminate factual information during crisis uncertainty. However, my experiment has shown 

that this desire for more information can result in less accurate time perceptions as individuals 

perceive abbreviated duration. I argue that this can be quite detrimental for planning activities in 

a crisis, since a chaotic environment prods actors to rely on their subjective estimations of time 

for how long activities take. This effect proves notably strong under prolonged stress.  

These findings thus imply that managers must not succumb to the stressful, information-

dense nature of crisis management. Instead, they should actively tackle these elements to ensure 

more accurate time estimations. For instance, managers can time information dissemination to 

ensure that individuals are not bombarded with information. Another suggestion would be to 

implement stress-management techniques, such as mindfulness practices, during crisis-

management situations. As ill-suited this sounds amid a crisis, managing stress can cushion the 

negative impacts of intense affective states,  provide resilience for the crisis-management team, 

and enable higher quality estimations for decision-makers (Williams et al., 2017). 
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Limitations and Future Research 

My dissertation has cast subjective time in a novel manner across three levels of analysis 

in three different contexts. Therefore, it posits a conceptually dense and exhaustive examination 

of subjective time. My work also demonstrates methodological strengths in both its conceptual 

and empirical sections. The conceptual chapter utilized a clear deductive reasoning framework, 

while two empirical studies applied longitudinal analyses in experimental studies. Especially in 

the two empirical sections, I have aimed to examine subjective time creatively in varied contexts. 

Along with its notable strengths, I acknowledge several limitations in my dissertation. 

First, it suffers the common drawback in experimental research: lack of abundant sample size. 

While application of a longitudinal design benefits the statistical power of the analysis, a larger 

sample size would have strengthened the interpretation of results from my two empirical works. 

For instance, the sample size used in chapter 4 was N = 34. With no possibility of increasing the 

sample size, this was problematic considering model complexity. For instance, the moderating 

variable ego network diversity had three levels computed using the mean's standard deviation. 

This resulted in a high diversity level comprising just two individuals. Yet, the methodology 

used in my two experimental efforts followed standard procedure in the literature. The fact that 

significant findings emerged despite the low sample size further implies a substantial effect size 

in the proposed relationships. 

A second related limitation pertains to using students for experiments while preserving 

the central premise of this thesis: participants function under bounded rationality. We know that 

under uncertainty, novices and experts follow different cognitive routes in their decision-making. 

Under time pressure, it is reasonable to assume that novices and experts exert differing levels of 

reliance on subjective time interpretations for their time coordination. Still, all participants used 
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in the experiments had a background in management-related fields and sufficient understanding 

of the tasks. I thus argue that these results can likely be replicated with expert-only populations. 

I have examined three dimensions of subjective time with three different organizational 

outcomes in hopes this would launch research into a panoply of outcomes related to subjective 

perceptions of time. One promising line of future research can be investigating the relationship 

between time perception and innovation. Time perception closely echoes feelings of timelessness 

and flow. These states are characterized by a total immersion in the task at hand with dense 

cognitive, affective, and behavioral activities. The feelings of “play” and “flow” are perceived as 

being “timeless,” enabling organizational members to perform in ways not possible otherwise. 

This genre of emergent states among organizational actors may foster resilience under time 

pressure, as well as team agility and creativity. 

Another exciting line of research would examine entrainment (i.e., synchronizing with 

more powerful actors who dictate the proper timing and speed of activities) (Ancona & Waller, 

2007; Harrison et al., 2003; Pérez-Nordtvedt et al., 2008; Shi & Prescott, 2012). For instance, a 

newcomer could time his arrival to the office with his boss until gaining more power for greater 

independence in his schedule. Through entrainment, these status structures may enable implicit 

coordination mechanisms in organizational contexts. It is intriguing to ponder the role of time 

perceptions in entrainment as these perceptions vary depending on newcomer-boss status factors. 

With organizational actors embedded and entrained to multiple cycles (earth’s orbit and spin, 

ocean tides, age-related biological cycles, community routines, school and religious calendars), 

how can they manage entrainment among different actors? For instance, how do employees 

balance disparate entrainment demands from work versus family (Shockley & Allen, 2015)? 
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This entrainment topic could prove one of many other research questions that promise better 

coordination in organizations and enhanced workplace well-being. 

Concluding Remarks 

As Heidegger posited in his groundbreaking work Being and Time, temporality is the 

very notion that creates the experience of existence. In my dissertation, I have explored the role 

of such an existential experience, our subjective experience of time’s role on how we collaborate. 

I have probed whether subjective time plays a role in synchronizing interdependent activities by 

posing the research question in the context of temporary organizations (e.g., inter-organizational 

projects, teams working under time pressure that must adapt to varying conditions, humanitarian 

responses during crises). This thesis confirms that coordination of time is shaped not merely by 

objective properties of time, but also by how organizational actors perceive and interpret time.  
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