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“In a time of turbulence and change, it is more true 

than ever that knowledge is power”  

-- John Fitzgerald Kennedy (1917-1963) -- 

 
Quick reading guide 

For the reader with a genuine interest in the complete version of this thesis, but with limited time, a quick 

reading guide is included in this thesis to support the quick reader to read the most important aspects of report. 

The important sections are highlighted by the quick reading guide sign, also given left of this paragraph. With 

the use of the quick reading guide this thesis is compressed to approximately 20% of its original size. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

  

Acknowledgements 
 

This is the master thesis of Teun Op ‗t Hoog, presented to the Eindhoven University of Technology, in partial 

fulfillment of the requirements for  the degree of Master of Science in Innovation Management.  This thesis has 

been written under supervision of Dr. J.P.M Gevers, Dr. J.A. Keizer and Ir. W. van Vugt. The project has been 

conducted in cooperation with CLS, a business unit of Philips Lighting.  

  

Although I have done this research project on my own, it would not have been possible without the help and 

input of several people. Therefore I would like to thank all the people who have contributed to this master thesis 

research project.  

  

First of all I would like to thank all my supervisors for their guidance and support. I would like to thank my first 

supervisor Dr. Josette Gevers and my second supervisor Dr. Jimme Keizer who supported and guided me to 

fulfill the last part of my study. Your constructive feedback during the pleasant meetings always motivated me to 

take my game to a higher level, thank you! In addition, I would like to thank Ir. Wiecher van Vugt for the 

support and practical insights and letting me experience the corporate environment, the opportunity is very much 

appreciated.   

  

Furthermore I want to thank my friends for the well welcomed distractions. Moreover, I am extremely grateful to 

my parents and sister. Your vision and unlimited amounts of support and trust during the past years have made 

me to who I am right now. Last but not least, I want to thank Noortje who has always been there for me. Thank 

you so much! 

 



5 

  

Executive summary 
 
To be competitive in today‘s corporate world, organizations must continuously develop innovative and high 

quality products and services, plus deliver them on time and at a lower cost than their competitors. Therefore, 

today‘s employees (especially in new product development departments) are required to be creative, yet also 

conform to rules, standards and work efficiently to meet time and budget constraints (Miron, Erez & Naveh, 

2004) . The current business world has necessitated careful management of scarce temporal resources, bringing 

the issue of time to the forefront of research (Schiber & Gutek, 1987; Ancona et al., 2001). A central question 

that could be asked is; why are some individuals in NPD teams more effective than others, and how could we 

make individuals more effective? Although profound research has been done there are still a lot of unanswered 

questions and problems to be solved. The research is conducted at Philips Lighting, department CLS.  
 

Because of the importance of getting a product to the market as soon as possible, teams (and consequently their 

team members) are under heavy time pressure when working on innovations. Time pressure arises when the 

available time is perceived to be insufficient and the violation of the time limit is known to lead to sanctions 

(Rastegary and Landy, 1993). The importance organizations attach to time is only too clear when organizational 

economic goals and measures of performance (such as monthly targets, productivity measures) are considered. 

However it is somewhat surprising that organizations have a limited capability to understand how time 

permeates and impacts in everyday work practices such as in NPD programs. In response to this lack of 

knowledge, this thesis will explore the role of individual temporal characteristics on individual NPD 

effectiveness. Specifically, this master thesis project will examine the effects of pacing styles (pattern of effort 

distribution over time in working toward deadlines), time urgency (need to have control over deadlines and 

feeling chronically hurried), and polychronicity (doing more than one tasks at a time) on individual NPD 

effectiveness. Furthermore due to a general focus on team level performance variables in diversity research, little 

is known about the effects of dissimilarity in individual-level affective outcomes such as individual NPD 

effectiveness. An inevitable consequence when working in a team is that one has to collaborate with other team 

members who are different from oneself (Gevers, 2008). Therefore, a thorough knowledge how individual 

temporal characteristics and the dissimilarity in these characteristics permeate with individual effectiveness is 

important for the insatiable hunger from managers for knowledge how to make processes more effective and 

more efficient concerning their resources. To alleviate the hunger of managers and to provide an answer to the 

challenges faced in a temporal complex environment this study developed a new dimension in the leadership 

literature, temporal leadership. This study further conceptualizes the concept of temporal leadership, Mohammed 

(in press) team temporal leadership served as a basis for temporal leadership on the individual level. Although 

major steps have been taken by Mohammed concerning team temporal leadership, the work on the individual 

level could be more fine grained and expanded.  

This study will define temporal leadership in terms of leader behaviors that help leaders and followers cope with 

the temporal complex environment. Temporal leadership proposes that leaders should manage their behaviors 

based on their perceptual ability to identify the behavioral manifestations of the temporal preferences among 

their followers and the complex environment due to time constraints. Temporal leaderships consist of two 

dimensions; ego referenced temporal leadership and alter referenced temporal leadership. Ego referenced 

temporal leadership will refer to thoughts, behaviors and attitudes towards time that are within reference of the 

self of a leader (i.e. individual temporal characteristics of the leader). Alter referenced temporal leadership refers 

to how leaders behave and think on dimensions of time in the context of interactions with followers in a team. 

To be more specific, alter temporal leadership concerns the leader‘s awareness of temporal complexity (e.g. 

dissimilarity temporal characteristics) and leaders portrayed behaviors and actions to facilitate their subordinates 

to perform the most effective in the temporal complex environment. 

 

This research project tries to add value by answering the following research questions to shed a little light on the 

undiscovered field of the individual temporal characteristics and temporal leadership. 

RQ 1: How do individual temporal characteristics affect individual NPD effectiveness?  

RQ 2:  How does dissimilarity in individual temporal characteristics affect individual NPD effectiveness? 

RQ 3: How does temporal leadership moderate the relationship between individual temporal 

characteristics and individual NPD effectiveness? 

RQ 4: How does temporal leadership moderate the relationship between dissimilarity in individual 

temporal characteristics and individual NPD effectiveness? 

RQ 5:  How does temporal leadership have a direct affect on individual NPD effectiveness? 

 

The above research questions will tests the model presented on the next page, these research questions will be 

extended with two additional research questions that will be addressed in the qualitative part of this study. These 
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should give more insight into temporal complexity in CLS where this study is conducted and would be essential 

to be able to indicate challenges and points for improvement. 

RQ 6: Why are the deadlines not reached; indication of possible challenges in CLS. 

RQ 7:  What specific recommendation could be given to improve the underling processes and make CLS

 more competitive? 

 

The study has two parts: a quantitative part, existing from questionnaires and according statistical analysis and a 

qualitative part, in which in depth-interviews are used. The quantitative part is used to test relationships between 

the various concepts in the study. The aim of the qualitative study was to discover where time loss was eminent 

and why deadlines in a sprint are not reached. The qualitative study was also used to validate the relationships 

posed in the research model and gain understanding whether temporal leadership could solve some problems at 

CLS. 
 

The relations found in the quantitative study are summarized in the figure below. 

 Individual 

Temporal 

Characteristics
Individual NPD      

effectiveness

· Taskwork

· Teamwork

· Wellbeing

Temporal leadership

 Dissimilarity of 

Individual 

Temporal 

Characteristics

Deadline style * Perceived Control   -.42(.16)*

Deadline style * Hindrence stress    -.30(.17)†
U-Shaped * Challange stress            .15(.09)†
U-Shaped * Hinrance Stress            -.20(.10)*

Polychronicity * Hinrance Stress       .26(.12)*

Dissimilarity Deadline * Individual Creativity         -.53(.10)*

Dissimilarity Deadline * Quality                             -.32(.18)†
Dissimilarity Deadline * Timelessness                  -.94(.23)**

Dissimilarity Deadline * Challange Stress             -.50(.26)†
Dissimilarity Steady * Timelessness                     -.37(.12)†
Dissimilarity Time Urgency * Timelessness          -.72(27)**

Dissimilarity Time Urgency * Perceived Control    -.65(.32)*

Dissimilarity Polychronicity * Individual Creativity -.56(.19)*

Dissimilarity Polychronicity * Timelessness          -.93(.21)**

Dissimilarity Polychronicity * Perceived Control    -.59(.17)*

** = significant at P<0.01 

* = significant at P<0.05 

† = significant at P<0.1

Diss. Deadline * Temp Leadership * Ind Learning        -1.00(.48)*

Diss. Deadline * Temp Leadership * Perc. Control          .83(.45)†
Diss. U-shaped * Temp Leadership * Perc. Control       1.18(.40)*

Diss. U-shaped * Temp Leadership * Timelessness        .06(.33)†
Diss. Time Urg. * Temp Leadership * Hindr. Stress      -1.65(.62)*

Diss. Polychronicity * Temp Leadership * Ind Learning  -.69(.40)*

Deadline Style * Temp Leadership* timelessness    .53(.22)*

Steady Style * Temp Leadership* Ind. Creativity      -.33(.16)*

Steady Style * Temp Leadership* Quality                -.33(.13)*

Steady Style * Temp Leadership* Perc. Control      -.59(.19)**

Steady Style * Temp Leadership* Hinr. Stress         .43(.21)*

Time Urg. Style * Temp Leadership* Perc. Control -.75(.27)*

Polychronicity * Temp Leadership* Quality              .24(.33)† 

Temporal Leadership * Individual Creativity     .31(.13)*

Temporal Leadership * Individual Learning      .41(.18)*

Temporal Leadership * Timelessness              .46(.13)**

Temporal Leadership * Perceived Control        .41(.16)*

 
This study failed to relate specific individual temporal characteristics to individual NPD effectiveness. However 

this study does show that dissimilarity in individual temporal characteristics is related to a decrease in individual 

NPD effectiveness. It seems to be that members quickly know each others‘ demographic characteristics, general 

personality dimensions, cognitive abilities and social ties, however individual temporal characteristics will likely 

lurk underneath the surface of awareness. The fact that dissimilarity in individual temporal characteristics 

negatively relates to individual NPD effectiveness (taskwork and wellbeing) is an important finding, it is the first 

time that empirical evidence in presented for this relation. This finding has also practical value; leaders could 

support dissimilar people more and try to develop strategies to let dissimilar individuals perform. An answer 

could be temporal leadership; however this concept is still developing. This study failed to show the interaction 

effect of temporal leadership on the relation (dissimilarity of) individual temporal characteristics and individual 

NPD effectiveness. However this study provides considerable evidence of a direct effect of temporal leadership. 

Although future research should examine the exact effects of temporal leadership it is expected that temporal 

leadership as at least a motivational effect. When the dimensions of temporal leadership will be further 

conceptualized and researched exact effects of temporal leadership could be determined.  

Although the context of NPD has some very specific characteristics, high pressured environments for example, 

we believe that the results of this study are also applicable to other environments in which work is conducted in 

teams. Since we are dealing with the human behavior, it is could be expected that people respond similarly in 

similar high pressured environments. 

 

This thesis also tried to indicate challenges at CLS, in the figure on the next page the challenges are summarized. 

The most important were; CLS has a too light requirement planning, missing vision, predevelopment is lacking, 

people need help to cope with the temporal complex environment. 

 

The research was done in the context of NPD development. This context was particularly suitable for this type of 

study, because people are constantly under time pressure, problems with individual temporal characteristics will 
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most likely float to the surface in the highly pressurized environments, because the time pressure prevents 

individuals to work according to their preference.  Since we are dealing with human behavior, it is likely that 

people active in other areas, but under similar temporal conditions, will show similar responses. Therefore, we 

believe that this study has large generalizability. Future research should be decisive about this. 

 

Time loss

Process
Planning

· Building up requirements (postpone requirements to the next month)

· Too light requirement or architecture planning

· Roadmap unstable or not known by developers

· Progress monitoring not well established (specific for hardware development)

· Estimation of dependencies on others is difficult 

· Wrong prioritizing by leaders/followers

· Even 30% contingency is not enough to cover all the must haves

Risk management

· Pre-development and research is not sufficient, therefore a lot of uncertainties in the development phase. Also risks are not covered 

well, through experience the major incidents have not occurred jet. Agile software teams and hardware teams may be prone to rapid 

accumulation of technical debt. Like a financial dept, technical dept incurs interest payments, which come in the form of the extra effort 

that we have to do in the development phase because of the quick and dirty design choice. 

· Integration problems (just before the end of the sprint problems will occur which could jeopardize the project)

· New technology may have major setbacks (it is expected that it works or that it is possible to use but because it is new there is high 

uncertainty, example green led)

· Too much enfaces on urgent matters, or better; matters that people think are urgent. Therefore only working in crisis and not a lot of 

time for normal development

Communication

· Agile development is too programmer-centric leaving it unclear how to balance work across an organization. There is a need for better 

documentation and coaching for non-development participants

· scrum meetings have a random length

Stakeholder engagement

· Too much power can be granted to the product owners when it comes to steering the product. If they have an agenda, they can cause 

a lot of damage. Agile teams seem to lack sufficient checks and balances.

· Stakeholders are not able to correctly assess when a deliverable is good enough (solving problems that are not important or significant)

· Sponsors want a fixed price but this is almost impossible (too much uncertainty) 

· Not clear when product is finished (playing the “spin” game everything is always 90% finished extra money is needed to get the job 

completely done

Resources and skills

· Overscoping the solution; a metaphor is opening an envelope with a chainsaw. Sometimes a simple tweak or fix -not a new system- to 

an existing application is all that is needed to satisfy the requirement

· Developers have too many things to do, they are not able to concentrate on one problem

· Difficult to obtain resources

People
Leader & follower

· Not everybody is on the same pace

· Too much work in progress (people need to be able to focus 

and not be bothered with future, past, or other things). Often 

the productivity takes a dive when developers are working on 

two or more tasks/topics. 

· Punctuality of colleagues, working companies etc.

· Dependent on others, decisions of others (people and 

companies) effect efficiency and effectiveness of employees.

· No performance measurement system (performance 

employees not measured)

· Meeting problem (no meeting structure in place, ineffective 

meetings)

· Employees get often disturbed (support to others)

· Wrong prioritizing by leaders/followers

· Lack of coaching 

Products
· Differences in specifications (some specifications will be 

changed but this is not clear to everyone)

· Specifications are not complete

· No clear vision, Philips wants a platform where to build future 

products on but this is unclear and not known by developers 

what will be expected in the future.

· Speed over quality decisions
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1. Introduction 
Many companies sense the need for speed in virtually all aspects of their operations. For companies with a 

technological orientation, faster new product development may be especially vital. The global nature of 

competition means that companies face an increasing number of competitors, all of whom are vying for a share 

of the same market. Clearly, for many companies, there is a need for rapid product development. 

To be competitive in the global market, organizations must continuously develop innovative and high quality 

products and services, plus deliver them on time and at a lower cost than their competitors. Therefore, today‘s 

employees (especially in new product development departments) are required to be creative, yet also conform to 

rules, standards and work efficiently to meet time and budget constraints (Miron, Erez & Naveh, 2004) . The 

current business world has necessitated careful management of scarce temporal resources, bringing the issue of 

time to the forefront of research (Schiber & Gutek, 1987; Ancona et al., 2001).  

 

For obtaining a competitive advantage, high quality innovative products should be developed in shorter time 

frames. The importance organizations attach to time is only too clear when organizational economic goals and 

measures of performance (such as monthly targets, productivity measures) are considered. However, it is 

surprising that organizations have a limited capability to understand how time permeates and impacts in 

everyday work practices. The invigorating stress on time has an effect on people‘s work methods and mindset 

(Mohammed & Harrison, in press). Consistent with the recently proclaimed importance of deep-level individual 

differences (Bell, 2007), research has demonstrated time to be an important variable within an organization at an 

individual, and group level of analysis (i.e. Francis-Smythe & Robertson, 1999; Schriber & Gutek, 1987; 

Bluedorn, 2002; Mohammed, in press). For NPD teams (and their individual members) these human aspects 

seem to be important as well, but they are relatively undiscovered in this respect.  In fact a number of researchers 

have called for further work to be done in this domain (i.e. Ancona et al 2001; Mohammed, in press).  

In response to this call, this thesis will explore the role of individual temporal characteristics on individual NPD 

effectiveness. Specifically, this master thesis project will examine the effects of pacing styles (pattern of effort 

distribution over time in working toward deadlines), time urgency (need to have control over deadlines and 

feeling chronically hurried), and polychronicity (doing more than one tasks at a time) on individual NPD 

effectiveness. Due to equal opportunities and globalization, organizations are increasingly seeding work teams 

with employees of varies demographic backgrounds and expertise as a source of completive advantage (Page, 

2007).  A consequence of this trend is that one has to collaborate with others who are, to a smaller or larger 

degree, different from oneself. Dissimilarities among team members may provide a team with many benefits, 

especially when the task crosses expertise of multiple disciplines. However dissimilarity, and especially 

dissimilarity in work styles, could also reduce team cohesion, complicate team interactions, and, thereby, 

frustrate or alienate team members (Milliken & Martins, 1996). Hence, there is a need for greater understanding 

of the ways in which dissimilarities (in individual temporal characteristics) of team members impact individual 

performance of individuals in the team context. Therefore addressing ways in which individual temporal 

characteristics and the dissimilarity of these characteristics affect the individual effectiveness is an important 

area of research about which little is known. Investigating these relations may increase our understanding of 

problems such as scarcity temporal resources, temporal conflicts and temporal ambiguity (McGrath 1991), that 

are believed to arise because individuals perceive temporal factors in different ways (Bluedorn 2002, Francis-

Smythe and Robertson 1999, Mohammed and Harrison 2008).  

 

Scarce temporal resources and presumably the fact that individuals perceive temporal factors in different ways 

necessitated careful management concerning temporal issues. This thesis will explore the role of time in 

leadership by introducing the notion of temporal leadership; an objective of this research project is to investigate 

the role of temporal leadership as a catalyst for the impact of individual temporal characteristics and temporal 

heterogeneity on performance. Traditional leadership research has focused itself on traditional leader behaviors, 

this research project tries to go outside this intellectual straitjacket and researches what the effect is of particular 

time related leader activities. This study advocates that effective temporal leadership will be associated with 

higher individual NPD effectiveness. Consistent with this prediction, Halbesleben and colleagues (2003) 

advocated that understanding temporal complexity plays a critical role in leading successful innovation 

initiatives. Similarly, Ancona and colleagues (2001) suggest beneficial outcomes for organizations and teams 

that exhibit temporal leadership behaviors.  Despite this theoretical support, the construct temporal leadership 

has been ambiguous and the relationship between temporal leadership and individual performance has not been 

empirically examined.  

 

Before we start the report with respect to the content of the research, the researcher would like to draw some 

attention to an ongoing debate within our area of academic management research; the rigor and relevance debate. 

There are two views on this area, which are at first sight in conflict with each other. Each deserves a short 
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elaboration. With scientific rigor concentrates on how research is done, which methods have been used to come 

to sound scientific conclusions (Shrivastava 1987). Scientific relevance strives for results that are usable in the 

field, are the results of a particular study relevant for practitioners (Shrivastava 1987).  This study tried to bridge 

the gap between rigor and relevance by covering research that concerns both views. The quantitative study is 

supposed to lead to results that can be generalized across other teams that work in NPD (and even more general). 

In this way, the study contributes to scientific literature and guarantees rigor. However, the respondents are all 

members of one organization, so it can also lead to practical insights for this organization. In the qualitative 

research, which consists of in depth-interviews, company-specific issues are brought to light. This allows us to 

give an advice that is particular for this company. Hence, the relevance is also guaranteed.  

 

The study has three parts. Firstly, a literature part is presented which focuses on the identification of relevant 

research questions as well as getting a thorough understanding of the concepts under study, furthermore temporal 

leadership will be further conceptualized. After that, scientific research is used to come up with hypotheses. 

Thirdly, the qualitative part of the research is discussed which includes depth interviews to get a deeper 

understanding of the challenges faced by a NPD department in a large Dutch innovative company and to validate 

the quantitative part of the research. Fourthly, the quantitative part of the research is described, involving a 

longitudinal questionnaire study to test relationships between the various concepts in the study. Subsequently, 

results are presented. In chapter 7 these results are discussed. In this discussion, relationships are described and 

discussed and theoretical and managerial implications are given, lastly limitations and opportunities for future 

research will be identified. Finally, a conclusion will be provided.   
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2.   Literature study  
This chapter will provide a review of the scientific literature on individual NPD effectiveness, individual 

temporal characteristics and temporal leadership. The essence of this literature study will be on temporal 

leadership, individual NPD effectiveness and individual temporal characteristics will be explained briefly. 

2.1 Individual NPD effectiveness 
Where many years ago NPD focused just on developing beautiful innovative products without seriously looking 

at the market requirements, nowadays NPD teams and their team members accordingly, are judged on how the 

products perform in the market and increasingly important if the underlying processes of the project were 

efficient. In recent years there has been an invigorating stress on efficiency in NPD teams. However obtaining 

efficiency is a delicate and difficult matter, because creating successful new products is not just following certain 

steps, there has to be room for creativity, cooperation and learning. Individual team members have to be 

measured on their effectiveness and not just on their efficiency. Efficient means having a high ratio output to 

input (regardless if the work done is useful), effectiveness on the other hand means producing an intended result 

or having a striking effect.  

 

Most academic research on NPD effectiveness has been done on team level, Brannick et al (1997) pose, in their 

book ‗team performance and measurement‘, several challenges concerning team measurement. The first 

challenge they pose is the so-called unit of analysis problem. Performance is usually defined for teams, when in 

fact teams do not actually do anything; people do (Brannick et al., 1997). The second issue entails a concern 

about outcome versus process in team performance assessment. Teams are valued, in large part, for their 

outcomes- in NPD this would mean whether the new product was a success. However, outcome measures often 

contain variance attributable to factors other than teamwork. To elaborate on this, companies could look at the 

resources that were needed to complete the new innovative product and eventually the success of that innovative 

product. A part of the variance (successful innovation or not) will be due to characteristics of the team working 

on that particular product, but also a (large) part will be due to  characteristics of the product itself (new 

techniques, concept marketing etc. ). It is therefore difficult to measure performance on variables such as time 

and success; a different measure would be more suitable. Being effective in NPD often involves interactions 

among several individuals who must work as a team (Dickinson et al. 1997). ―A critical feature of teams is that 

individuals must coordinate their decisions and activities by sharing information and resources to attain shared 

goals. Clearly, efforts to improve team performance must focus attention on the performance of individuals‖ 

(Dickinson et al. 1997 p19). The fact that teams do not do anything but their members do reasons why this 

research project focuses on individual NPD effectiveness rather than NPD effectiveness on the team-level.  

 

As mentioned earlier, to measure (individual) NPD performance it would be deceptive just to base (individual) 

NPD performance (effectiveness) on usage of resources and product success. In defining individual NPD 

effectiveness this research project will follow Bowers at al. (1997) to subscribe work in teams as falling into two 

broad classes: taskwork and teamwork. ―Taskwork refers to a team‘s interactions with tasks, tools, machines and 

systems. It includes those efforts traditionally associated with individual task performance‖ (Bowers et al 1997 

p90). ―Teamwork refers to interpersonal interactions that are necessary for exchanging information, developing 

and maintaining communication patters, coordinating actions, maintaining social order, cooperation and so on. In 

most team performance situations, team members must time-share the requirements for integrating and 

coordination (i.e., teamwork) with the demands imposed by performing their specifically assigned tasks 

(taskwork)‖ (Bowers et al 1997 p90/91). Deducting from the rational stated above in order for NPD teams to 

perform optimally every individual team member needs to perform taskwork as well as teamwork, therefore 

individual taskwork and individual contribution on teamwork will be used to measure individual NPD 

effectiveness.  

Furthermore, companies are nowadays increasingly interested in the wellbeing of their employees, several 

studies indicated a strong correlation between wellbeing and (individual) performance (Francis-Smythe & 

Robertson, 2003). Increased competitiveness for companies to keep the most talented people within the company 

and enable them to perform companies should ensure high degree of wellbeing among their employees. 

Therefore this research project uses individual taskwork, teamwork, and wellbeing to describe individual NPD 

effectiveness. The next sections will elaborate on taskwork, teamwork, and wellbeing.  

 

Taskwork, in this study, consists of three constructs: creativity, individual learning, and quality. Creativity is 

―the ability to produce work that is both novel (i.e. original, unexpected) and appropriate (i.e. useful, adaptive 

concerning task constraints)‖ (Sternberg, 1999 p3).  According to Amabile (1997) creativity is the first step in 

innovation and is absolutely vital for long-term corporate success. Creativity is simply the production of novel 



13 

  

ideas, but in order to be of value for companies, the ideas must be appropriate to the problems or opportunities 

the companies are dealing with. Developers in a NPD environment should be creative to resolve the challenges 

and problems they encounter during a project.  

According to Kim (1997), individual learning encompasses two meanings: ―1) the acquisition of skill or know-

how, which implies the physical ability to produce some action and 2) the acquisition of know-why, which 

implies the ability to articulate a conceptual understanding of an experience.‖(Kim, 1997 p44). In order for 

companies to continuously improve and be innovative, an employee‘s learning curve is vital for realizing this.  

The last construct quality can also be seen as part of taskwork. This can be two-sided: producing work that is up 

to the demanded quality standards and, on the other hand, prevention of making mistakes. These three constructs 

give, according to the researcher an accurate representation of what taskwork includes. 

 

Teamwork is related to individual teamwork skills and refers to individual activities that contribute to the 

teamwork process (Tasa et al., 2007). According to Tasa et al. (2007) teamwork behaviors refer to individual 

activities that contribute to team process. Tasa et al (2007) elaborate on further work done by Stevens and 

Campion (1994). They identified two broad categories of teamwork KSA‘s: interpersonal KSA‘s (i.e., conflict 

resolution, collaborative problem-solving, and communication) and self-management KSA‘s (e.g., goal-setting 

and performance management, and planning and task co-ordination). While possessing the knowledge, skills and 

abilities to perform in a team may be important, it is the translation of the KSAs into actual behaviors that 

ultimately contributes to team performance. Tasa et all. (2007) identified these actual behaviors as including 

setting and participating goals, helping colleagues, addressing conflict, and steering teammembers to on-topic 

discussions in an environment where group tasks, goals could be obtained. 

 

Wellbeing, in this study, consists of four constructs; timelessness, perceived control, challenge stress, and 

hindrance stress. 

Timelessness ―is  the  experience  of  transcending  time  and  one's  self  by  becoming  immersed in  a  

captivating  present-moment  activity  or even‖ (Mainemelis, 2001 p548).  Scientific research showed that 

timelessness improved the creativity and output of individuals (Mainemelis, 2001). It is a mental state of 

working where employees could fully concentrate on their work and get absorbed by the task. Perceived control 

is considered the feeling of being in control of their time and their tasks. When people have the feeling that they 

are losing control of the situation, or feel they have no influence on how time is used, people‘s performance will 

decrease (Macan, 1994) also they could become frustrated and experience high stress levels. In the past, it was 

repeatedly suggested that stress leads to increased performance, up to a certain maximum, when it starts to have 

a negative effect on performance. This inverted-U shaped relationship between stress and performance was 

widely accepted, but empirical evidence was lacking (e.g. Beehr, 1985). Nowadays, this relationship is disputed 

and scholars have suggested that stress can have different natures (e.g. Jex, 1998) and that the relationship with 

performance depends on that nature. In line with this assumption, Cavanaugh et al. (2000) argued for a new 

framework that makes a distinction between two types of stress: challenge stress and hindrance stress. 

Challenge stress is seen as a positive factor, employees with challenge stress are motivated by the time pressure. 

Individuals see it as a test of their abilities. In case of hindrance stress, the time pressure is perceived as a 

negative factor. Individuals are less able to perform their work successfully. The stress disturbs work processes 

as the demands are experienced to exceed one‘s abilities. Lepine et al (2004) and Chong et al (2007) described 

effects of challenge/hindrance stress on effectiveness, they indicated that challenge and hindrance stress have a 

proven effect on taskwork and teamwork.  

Although wellbeing technically could be considered a mediator for taskwork and teamwork, because they could 

influence these effectiveness measures indirectly, for the sake of simplicity the presence of challenge stress and 

the absence of hindrance stress is regarded here as an indicator of individual effectiveness.   

2.2 Individual temporal characteristics 
The importance organizations attach to time is only too clear when organizational economic goals and measures 

of performance (such as monthly targets, productivity measures) are considered. However it is somewhat 

surprising that organizations have a limited capability to understand how time permeates and impacts in 

everyday work practices such as in NPD programs. Recently some scholars noticed this lack of understanding 

and tried to fill this ‗gap‘ in literature.  

 

Several scholars noticed the ongoing debate in the academic literature over the years; as to whether an 

individual's behavior within a group or society is determined by a person's traits or characteristics (Staw & Ross, 

1985) or whether the situation determines the behavior (Salancik & Pfeffer 1977). It is generally agreed now that 

both of these approaches are too narrow and that there is interactionism (Mohammed and Harrison, in press), in 

which it is assumed that behavior is jointly determined by the person and the situation. The interactionist 

perspective within organizational psychology acknowledges this two-way process, accepting that jobs can 
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modify people (socialization processes) and people can modify jobs (Semmer, 1994). This indicates that 

researching individual characteristics or traits is difficult and ambiguous in determining the effect of certain 

characteristics, despite this limitation this research project will try to investigate the effect of these certain 

characteristics to provide insight in understanding behavior of people.  

 

A review of the literature shows that an interest in time and individual differences spans a period from the early 

1900s (Munsterberg, 1913) to the present day (e.g. Conte, Landy & Mathieu, 1995; Mohammed and Harrison, in 

press) and highlights the importance of the topic for both individual and organizational health and productivity. 

Recent academic research has demonstrated that the temporal characteristics of individuals significantly predict 

outcome variables such as well-being and performance of teams (Francis-Smythe & Robertson 2003; Hecht & 

Allen 2003; Slocombe & Bluedorn; 1999). These new insights on individual temporal characteristics are 

relatively new and still incomplete. Research in each of the areas has often proceeded along quite disparate paths 

with the result that there exists in the literature a number of different measures of 'individual differences related 

to time'. Because of the relative ‗newness‘ of these concepts there are many undiscovered corners. 

 

As mentioned in the previous paragraph, there is still ambiguity in what contains individual temporal 

characteristics. Francis Smythe and Robertson (1999) identified the temporal personality as comprised of five 

dimensions: leisure time awareness, punctuality, planning, polychronicity, and impatience. Time awareness 

considers the awareness of the actual clock time and how time is being spent outside of work. Punctuality is the 

attitude towards being on time - at the level of both minutes and days. Planning is the attitude towards planning 

and sequencing tasks in advance. Polychronicity is the level of preference for doing more than one thing at a 

time. And finally impatience is the tendency to want to complete task at hand quickly. Although a pioneer in the 

field, little research was conducted concerning Francis-Smythe and Robertson‘s construct of the temporal 

personality. More recently, Mohammed and Harrison (in press) introduced a construct similar to the time 

personality, namely the temporal portfolio, to suggest that individuals carry this temporal portfolio into team 

settings. The temporal portfolio is comprised of the following time-based individual characteristics: time 

urgency, time perspective, polychronicity and pacing preference. The next section will elaborate on these four 

characteristics. 

 

Time urgency refers, according to Mohammed and Harrison (2008 p6) to, ―the attitude that temporal resources 

are scarce and must be conserved, resulting in a preoccupation with passing time, deadlines, and the rate at 

which tasks must be performed (e.g. Landy, Rastegary, Thayer, & Colvin, 1991).  Whereas time pressure reflects 

externally imposed constraints, time urgency reflects those that are internally imposed (Rastegary & Landy, 

1993).‖ It has two dimensions: first, there is the need to have control over deadlines. Individuals higher on this 

characteristic are more aware of time's passage, make lists, prioritize tasks, and attend to deadlines rigorously 

(Mohammed & Harrison, 2008). The other dimension is the feeling of being driven and chronically hurried 

(Mohammed & Harrison 2008). The need to control deadlines has been associated with higher performance, 

whereas being chronically hurried has been associated with more frequent health problems (Conte et al., 1998).  

 

Time perspective refers to ―the relative importance of past, present, and future time frames‖ (Mohammed & 

Harrison 2008 p7). Also labeled ―temporal focus‖ (Bluedorn, 2002) or ―time orientation‖ (Bartel & Milliken, 

2004), time perspective is a cognitive framework ―used in encoding, storing, and recalling experienced events, as 

well as in forming expectations, goals, contingencies, and imaginative scenarios‖ (Zimbardo & Boyd, 1999: 

1271-1272). Mohammed and Harrison (in press) state in their article that individuals with a present-time 

perspective focus on immediate pleasure and are willing to take more risks; they also make plans with a shorter 

time frame. Individuals with a future-time perspective are more goal-oriented, their plans span a longer term and 

they are more likely to consider future consequences (Mohammed and Harrison 2008). Individuals with a past 

orientation reflect either a pessimistic, aversive view or a nostalgic, sentimental attitude of the past (Mohammed 

and Harrison 2008).  

 

Polychronicity describes a preference towards particular patterns of simultaneity in how work is done (Conte, 

Rizzuto, & Steiner; 1999; Slocombe & Bluedorn, 1999; Francis –Smythe and Robertson,1999). If an individual 

has no problems with being involved in more tasks (doing task A, B and C simultaneously and/or 

interchangeably) than that person is considered polychronic. Individuals who only want to start an activity once 

the other one is finished (A is started and finished before B is begun) are considered monochromic, they perceive 

events other than a focus on A as interruptions. The reference to simultaneously in this definition can refer to two 

related forms of behavior. First, simultaneously could refer to literally engaging in two or more tasks at the same 

time such as driving and talking on a cell phone simultaneously, which happens to be a poor combination of 

tasks to engage in at the same time because doing so increases the chances of an automobile accident occurring 

by three to four times (Redelmeier & Tibshirani, 1997; McEvoy et al., 2005). Second, in the context of 

polychronicity, simultaneously can also refer to a back-and-forth engagement with several tasks in which one 
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task is engaged for a time, then a second task is engaged, and then the first overall task is returned to. This 

contrasts with a pattern of engagement representing a low level of polychronicity (often termed a monochronic 

pattern) in which tasks are engaged in a serial fashion where one task is engaged and completed entirely before 

moving onto the next task. In terms of polychronicity, both the literal and the back-and-forth variants qualify as 

polychronic forms. The choice for polychronicity is not binary (between a monochronic and a polychronic 

pattern); rather, there are infinite degrees of polychronicity ranging from the absolute monochronic approach 

through extremely high levels of polychronicity. 

 

Finally, pacing styles ―capture the anticipated momentum and flow regarding how events will unfold, and the 

value placed on how time should be allocated in task execution‖ (Mohammed and Harrison 2008 p11). Gevers et 

al. (2006) studied which pacing style individuals use. Initially they distinguished between individuals who start 

early in the project (early action style) and those who complete work in a short time period just before the 

deadline (deadline action style), those who work more or less at a constant rate at a project (steady action style), 

and those who do the least amount of work in the middle of the project (U-shaped action style). However, recent 

insights indicated that the early action style and the deadline action pacing style form one continuum (Gevers et 

al., 2008) in that people who score high on deadline action style will score low on the early action style, and the 

other way around. Hence, three pacing styles remain. In figure 2.1 these styles are visually shown.    

 
Figure 2.1: Pacing styles provided by Gevers & Mohammed (2008) 

 

Gap in literature: 

As stated in the previous section every individual team member has his/her own individual temporal 

characteristics, furthermore it was indicated how these characteristics affect (individual) performance has not 

been researched thoroughly; this section will elaborate on this statement. Research on the effect of these 

individual characteristics has mostly been done on team level, but which individual characteristics are most 

suitable in which particular work environment is still relatively undiscovered. What makes teams unique and 

complex is that individuals differ in their personal characteristics, in respect of this study differ in their 

individual temporal characteristics. The compositional effect of members is not captured merely by the mean, 

but also by members‘ patterning and dispersion. Each individual in a team copes differently with time pressures, 

whereas one person may suffer from it, another person may be driven and challenged to perform optimally. 

Which individual characteristics are inducing if one is challenged or hinderanced by a time constraint is just 

partly known. To the knowledge of the researcher studying these characteristics in a NPD environment is first of 

a kind.  

 

Organizations are increasingly seeding work teams with employees of varied demographic backgrounds and 

expertise as a source of competitive advantage (e.g., Cox & Blake, 1991; Page, 2007), necessitating greater 

understanding of the ways in which dissimilarity in teams impact individual and team performance. Two 

perspectives are being advocated in academic literature concerning dissimilarity among team members. In 

traditional diversity studies diversity is commonly described as a double-edged sword for organizations 

(Milliken & Martins, 1996), two competing views of team diversity have been espoused. On the optimistic side, 

dissimilarity could foster creativity and synergistic problem solving, resulting in improved decision making and 

superior performance compared to homogenous teams (e.g. Cox, Lobel, & McLeod, 1991). On the pessimistic 

side, social identity (Tajfel, 1978), and similarity-attraction (Bryne, 1971) approaches predict that dissimilar 

teams will be less cohesive and productive because of the tensions and conflicts arising from member 

differences. With respect to the diversity literature, the results of several meta-analyses have consistently found 

that there is virtually no relationship between heterogeneity on demographic or personality dissimilarity and 

team performance (Bell, 2007; Horwitz & Horwitz, 2007; Stewart, 2006). These meta analyses were done on 

team level, however this thesis postulates that for dissimilarity in individual temporal characteristics the negative 



16 

  

effect of dissimilarity will also overshadow the positive effects. Negative effects could originate due to tensions 

and conflicts arising from individual temporal preferences. An example of a negative effect is a team member 

who likes to work on a steady rate but due to others with another pacing preference have a different style, such 

as to begin slow and work harder as the deadline approaches, this individual could be hinderanced by others (due 

to dependence) to work according to his/her preference. This could lead to a loss in performance.  

 

Due to a general focus on team level performance variables in diversity research, little is known about the effects 

of dissimilarity in individual-level affective outcomes such as individual NPD effectiveness. An inevitable 

consequence when working in a team is that one has to collaborate with other team members who are different 

from oneself (Gevers, 2008). Therefore, a thorough knowledge how individual temporal characteristics and the 

dissimilarity in these characteristics permeate with individual effectiveness is important for the insatiable hunger 

from managers for knowledge how to make processes more effective and more efficient concerning their 

resources. This research project tries to add value by answering the following research questions to shed a little 

light on the undiscovered field of the individual temporal characteristics. 

 

RQ 1: How do individual temporal characteristics affect individual NPD effectiveness?  

RQ 2:  How does dissimilarity in individual temporal characteristics affect individual NPD effectiveness? 

2.3 Temporal leadership 
Accelerated pace of changing competition, technological advances, and NPD in today‘s business world has 

necessitated careful management of scarce temporal resources (Lientz & Rea, 2001), bringing the issue of time 

to the forefront of research. In the past years the call for how to manage and lead teams has been answered with 

countless numbers of articles written on the topic of leadership. These articles were mostly concentrated on the 

traditional leadership styles (e.g. transformative leadership, transactional leadership and laissez-faire leadership). 

In recent years there has been an increased attention on team leadership (e.g. Zaccaro, Rittman, & Marks, 2001) 

as well as more pragmatic, day-to-day leader behaviors (Mumford & Van Doorn, 2001).  In addition, some 

researchers have an interest in the need to sharpen the temporal lens of empirical studies by explicitly 

incorporating a temporal referent in popular constructs (Zaheer, Albert, and Zaheer, 1999) such as leadership 

(Ancona et al. 2001; Halbesleben et al., 2003; Mohammed in press).  

Indeed, van der Erve (2004) advocated that ―the notion of leadership should become more inclusive when it 

comes to the temporal or time-related needs of organization‖ (p. 605). In traditional leadership theories, time was 

always implicit in many leadership roles, ―the conceptualization of team temporal leadership highlights the need 

for time to be placed at the forefront instead of the periphery of this key team function‖ (Mohammed in press  

p6). Therefore, merging pragmatic and temporal trends in leadership research could be a very interesting and 

promising research topic. This part of the paper will particularly focus on the extent to which leaders engage in 

time-related activities that aid individual team members in their NPD effectiveness. In this study leaders are 

always considered formal leaders; formal leaders are members of an organization who has given authority by 

virtue of his/her position to influence other members of that particular organization to achieve organizational 

goals (Montana & Charnov 2008). 

 

The notion of team temporal leadership was coined by Ancona and colleagues as part of a conceptual discussion 

to set the direction for temporal organizational research (Ancona et al., 2001). Several time-related, top 

management leadership challenges were identified, such as deciding how fast to act, entraining internal 

organizational change to external technology cycles, and managing multiple time frames. More recently, 

Halbesleben et al.  (2003) postulated that an awareness of temporal complexity would enable leaders to 

effectively foster innovation. Specifically, developing competencies with regard to managing time frames, 

adjusting tempo, recognizing time related differences, synchronizing and balancing the abilities of members, as 

well as encouraging timelessness engender the temporal complexity needed for leading creative initiatives.  

Mohammed (in press) examined when intra-group diversity on several temporal characteristics of her temporal 

portfolio helps or harms team performance. She states that team temporal leadership (the extent to which leaders 

engage in time-related activities that aid members in completing work on time) moderated the relationship 

between diversity in the temporal characteristics and team performance. This paper tries to build on, as well as 

expand, this conceptual foundation. This study further draws from both the temporal team research as well as the 

diversity literature in choosing to focus on temporal leadership as a potential moderator for the relationship 

between individual temporal characteristics and individual NPD effectiveness as well as dissimilarity in 

individual temporal characteristics in a team context and individual NPD effectiveness.  
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Gap in literature 

Mohammed (in press) made (one of the) the first attempts to tackle temporal complexity with team temporal 

leadership. According to Mohammed (in press) temporal diversity and temporal leadership has not been 

thoroughly examined jet. Her article states: ―two previous studies have examined leadership as a moderator of 

diversity-outcome effects in teams, but have measured more traditional forms of leadership (transformational, 

Shin & Zhou, 2007; participative and directive, Somech, 2006) as well as diversity (educational, Shin & Zhou, 

2007; functional, Somech 2006)‖ (Mohammed in press p26). Dissimilarity is a particular form of diversity, the 

uniqueness of this study lies amongst others in the fact no research has been done on the effect of dissimilarity in 

individual temporal characteristics on the individual effectiveness. In project teams, one of the most important 

sources of conflict is project schedules and deadlines (Thammhain and Wilemon 1975). These conflicts could 

lead to hindrance stress and a lower individual effectiveness. Scientific literature indicated that special efforts 

must be made to reduce process problems in dissimilar teams (e.g., Eisenhardt, 2004), team leaders can play a 

critical role in developing basic agreements and facilitating subordinates to help them handle the complex 

environment and their unique set of individual temporal characteristics. Moreover, ―the interplay between 

leadership and diversity remains largely unexplored‖ (Jackson, Joshi, & Erhardt, 2003, p. 812). 

Although major steps have been taken by Mohammed concerning team temporal leadership, the work on the 

individual level could be more fine grained and expanded. Effective research on temporal leadership on 

individual level is lacking although first indicators of a meaningful impact on the team level is presented.  

Mohammed‘s team temporal leadership will be used as a basis for temporal leadership in this study, however the 

researcher believes that there are more dimensions that could be of importance. Temporal leadership, as 

presented in the next sections, tries to answer the call within the contemporary research arena that there is a 

preponderance of attention directed towards the outcomes of leadership effectiveness rather than focusing on 

relevant individual characteristics or behaviors (Judge and Bono 2000, Rubin et al. 2005). Furthermore temporal 

leadership tries to answer scholars call to sharpen the temporal lens of the construct leadership (Acona 2001, 

Halbesleben et al. 2003) and provide more pragmatic day-to-day behaviors (Mumford & van Doorn 2001). 

 

RQ 3: How does temporal leadership moderate the relationship between individual temporal 

characteristics and individual NPD effectiveness? 

RQ 4: How does temporal leadership moderate the relationship between dissimilarity in individual 

temporal characteristics and individual NPD effectiveness? 

RQ 5:  How does temporal leadership have a direct affect on individual NPD effectiveness? 

 

Development of temporal leadership 

As mentioned earlier this study tries to further conceptualize temporal leadership. This study will define 

temporal leadership in terms of leader behaviors that help leaders and followers cope with the temporal complex 

environment. Temporal leadership proposes that leaders should manage their behaviors based on their perceptual 

ability to identify the behavioral manifestations of the temporal preferences among their followers and the 

complex environment due to time constraints.  

 

As mentioned earlier in this thesis every individual has a particular set of individual temporal characteristics, a 

leader is no exception to that. Also leaders´ individual temporal characteristics have an effect on the time use and 

the perception towards time, individual temporal characteristics influence his/her own behaviors and attitudes, 

these attitudes and behaviors could influence followers‘ attitudes in a large way. Therefore a division in temporal 

leadership will be made on two levels:   

· Ego referenced temporal leadership 

· Alter referenced temporal leadership.  

 

Ego referenced temporal leadership will refer to thoughts, behaviors and attitudes towards time that are within 

reference of the self of a leader (i.e. individual temporal characteristics of the leader). Alter referenced temporal 

leadership will refer to a leader‘s thoughts, behaviors and attitudes in relation to time (i.e. Autonomy,  Temporal 

Planning, Temporal Awareness, Temporal Pressure, Temporal Awareness) to facilitate followers to cope with 

the temporal complex environment. A visualization of temporal leadership is made in figure 2.2. The next 

sections will elaborate further on these two levels of temporal leadership, although the focus will be on the alter 

referenced part of temporal leadership.  
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Leaders

Ego

Followers

Alter

Refers to a leader‘s thoughts, behaviors and attitudes 

that have an influence on the leader self

Influenced by:

· Individual temporal characteristics of the leader

Refers to a leader‘s thoughts, behaviors and attitudes in relation 

to time to facilitate followers to cope with the temporal 

complex environment:

· Temporal Autonomy

· Temporal Planning

· Temporal Reminders

· Temporal Pressure

· Temporal Awareness  

  
Figure 2.2: ego- and alter-temporal leadership  

 

Ego temporal leadership
 

Mumford et al. (2007) suggest that leaders will balance forecasting activities against time demands. Mumford et 

al. (2007) also note that external time pressure will impact a leader's decision-making ability by limiting access 

to, and application of, schematic information they may have when time is short. Mumford et al.'s (2001) body of 

research suggests that time demands do indeed impact a leader's ability to lead by affecting the decision-making 

processes. An important question related to the ego referenced part of temporal leadership is; how do leaders 

spend their time and how does time pressure affect their ability to make decisions and lead their followers given 

their own individual temporal characteristics. Making important decisions and being able to lead followers when 

the leader encounters high temporal complexity is dependable on the characteristics leaders possess. These 

characteristics could be described by dimensions given by Francis-Smythe and Robertson (1999) or the temporal 

portfolio of Mohammed and Harrison (in press) which were provided earlier in this thesis. Ego referenced 

temporal leadership are about thoughts, behaviors and attitudes that have an influence on the use of time by the 

leader his/herself. No prior research has been done to the affect of a leader‘s individual temporal characteristics 

on the effectiveness to lead followers (Bluedorn & Jaussi, 2008). However it is considered that an important 

aspect of leadership is setting an example.  

 

Alter temporal leadership 

Maybe an even more interesting part of temporal leadership is alter referenced temporal leadership. Today, in 

competitive R&D work, technical management is pushed down and more is done by scientists and engineers 

individually or in teams. Thus, technical managers shift from the command-and-control role to the leadership 

role: they assign broad objectives, and create a work climate that helps scientists and engineers to define and 

control their work (Farris 2002). Alter referenced temporal leadership is designed around this principle. Alter 

referenced temporal leadership refers to how leaders behave and think on dimensions of time in the context of 

interactions with followers in a team. To be more specific, alter temporal leadership concerns the leader‘s 

awareness of temporal complexity (e.g. dissimilarity temporal characteristics) and leaders portrayed behaviors 

and actions to facilitate their subordinates to perform the most effective. According to McGrath (1991), 

organizations respond to the temporal problems of temporal ambiguity, conflicting temporal interests, and a 

scarcity of temporal resources by scheduling activities, synchronizing events across different parts of the 

company, and allocating temporal resources to projects. This thesis argues that leaders play an instrumental role 

in implementing these interventions.  When a leader‘s primary function is ―to do, or get done, whatever is not 

being adequately handled for group needs‖ (McGrath, 1962, p. 5), temporally relevant tasks, such as scheduling 

activities and pacing individuals so that work is finished on time, will often fall to the team leader (Mohammed, 

in press). Research done by Atuahene-Gima (2003) and Brown and Eisenhardt (1995) demonstrated that leader 

behaviors can enhance or impede project performance. For projects to be successful followers need to be 

challenged on taskwork and teamwork, furthermore they need to feel well, leaders are indispensable when 

shaping conditions for followers to excel on the above dimensions. Alter referenced leadership will help shape 

these conditions through the five constructs in temporal leadership; Autonomy, Temporal Planning, Temporal 

Reminders, Pressure, and Temporal Awareness (figure 2.3). Through these constructs a leader will be able to 

perform the two most important objectives of a leader; group maintenance (i.e., socioemotional) and goal 

achievement (i.e., task- oriented) (Cartwright and Zander, 1968). Offermann and Hellmann (1996) conclude 

from a study among 343 leaders that leader behaviors relate to the degree of stress experienced by their staffs. 

They distinguished between two types of behavior: instrumental behavior (i.e. making one‘s work life easier) 
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and emotional behavior (i.e. ease of talking with). When individuals perceive these leaders behaviors, through 

the 5 dimensions of alter temporal leadership, this could positively influence their wellbeing. The essence of 

alter referenced temporal leadership is to achieve the goals that are set in the most efficient way, this is done 

through the 5 dimensions of temporal leadership. If schedules and deadlines are overemphasized in one unit, or 

one unit has especially little autonomy over the use of time in comparison to other units, these factors might 

account for employee withdrawal in those units. Similarly, combinations of temporal norms (e.g., poor allocation 

of time use, high degree of coordination and synchronization, fast pace, and emphasis on punctuality) by 

planning and reminders may be associated with stress and NPD effectiveness (Schriber and Gutek 1987). 

Through temporal awareness of the temporal complex environment leaders understand what the temporal 

characteristics are of their team members and the tasks. Through this awareness a leader is able to structure the 

process and allocate time for tasks in the most effective way considering the temporal characteristics of the 

followers, i.e. temporal planning. Understanding the norms about time at work (e.g., conforming to schedules, 

deadlines, work pace) can spell the difference between an employee's success and failure within a work 

organization (Schriber and Gutek, 1987). Through structuring and allocation followers will be challenged to 

perform the task, this is enhanced to motivate and coach them. Leaders could pressurize team members to 

increase their performance, it is advocated that this is dependable of the temporal characteristics of the individual 

team member. Some people are most effective when working with time pressure where others perform less 

effective under high time pressure.  

 

Although there are many temporal dimensions that could characterize leader–follower relationships, this study 

will focus on five, for which there is a conceptual and empirical base in the social science and organizational 

science literature. By using the functional leadership literature, alter referenced temporal leadership tried to 

incorporate important insights from scientific leadership. Alter reference temporal leadership is built on 

functional leadership literature; although it is mainly applied to team leadership (Zaccaro, Rittman & Marks, 

2001) the insights of functional leadership literature are also applicable on the individual level. In the functional 

leadership theory it is stated that leaders portray five broad functions when promoting organization‘s 

effectiveness. These functions include: (1) motivating others, (2) environmental monitoring, (3) organizing 

subordinate activities, (4) teaching and coaching subordinates, and (5) intervening actively in the group‘s work 

(Zaccaro, Rittman, & Marks, 2001). The relation of the dimensions of functional leadership with the dimensions 

of alter referenced temporal leadership is presented in figure 2.3 visually. Motivating others is related to all 

dimensions of alter referenced temporal leadership, all actions and behaviors leaders portray in temporal 

leadership have the intention to motivate subordinates to let them perform. Environmental monitoring is related 

to the dimension temporal awareness in alter temporal leadership, monitoring is essential for leaders to create 

awareness of the temporal complex processes in the NPD environment. Organizing subordinates is related to the 

dimensions temporal planning and temporal autonomy, leaders who portray temporal leadership behaviors try to 

organize and facilitate subordinates that every employee is able to perform according to his/her maximum. This 

could be by planning activities in a particular order or giving certain tasks to certain people or give autonomy 

(when possible) for their time use. Teaching and coaching relates to the dimensions temporal reminders and 

temporal awareness, for leaders to coach subordinates it is necessary that they have an awareness of the temporal 

problems and the temporal complex environment, after that leaders could remind employees for deadlines or 

work in progress. Intervening actively in the group‘s work is related to the dimensions temporal planning and 

temporal pressure. By making a planning, work can be structured and a environment could be created where 

employees are able to perform, furthermore by pressurizing individuals in a particular way that they will be 

challenged but not hinderanced by that pressure a leader is able to let individuals perform to their maximum.    

 

This study does not claim that these five constructs (of alter temporal leadership) are exhaustive, but they 

represent a solid foundation from which to begin consideration of temporal leadership as a part of the leadership 

literature, especially considering the highly explorative character of this study. In the sections below will be 

elaborated on each dimension of alter referenced temporal leadership.  
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Figure 2.3: graphical visualization of the constructs of alter referenced temporal leadership 

 

Temporal awareness 

According to Halbesleben et al. leaders need to be aware of the complex temporal issues in organizations, they 

postulated that an awareness of temporal complexity would enable leaders to effectively foster innovation. 

Specifically, developing competencies with regard to managing time frames, adjusting tempo, recognizing time- 

related differences, synchronizing and balancing the abilities of members, as well as encouraging timelessness 

engender the temporal complexity needed for leading creative initiatives.  It is advocated that leaders need to be 

aware of the need to design creative project teams that have complementary time personalities (Burnes, 1996), 

because as stated earlier in this thesis literature provides evidence that homogeneous team are more effective. 

However it is impossible to create perfect homogeneous teams. A good answer could be to manage and facilitate 

heterogeneous teams that their members are still able to perform maximally. Dissimilar time personalities, as 

stated earlier in this thesis, could lead to conflict. A leader can play a facilitative role in supporting a follower to 

manage their behaviors based upon the related temporal demands of the job, but it is necessary that the leader is 

first aware of these problems.  

Leaders need to be aware of several things, firstly they need to be awareness of followers‘ temporal 

characteristics. This awareness of the followers temporal characteristics entails the ability to recognize individual 

differences in temporal preferences of followers (posed by Francis-Smythe and Robertson 1999, Mohammed & 

Harrison 2008), and the leaders awareness of his or her followers‘ behavioral manifestations of these preferences 

and the subsequent behavioral response (from the leader) to this awareness. Furthermore they need to be aware 

of the fact that a job, and not a leader, may require a follower to juggle many tasks at the same time 

(polychronicity). Support for this part of alter referenced temporal leadership can be derived from Francis-

Smythe and Robertson (1999), they measured job time characteristics and found evidence through multiple 

regression analysis that time personality moderated the relationship between personality-job fit (temporal) and 

well-being. Thus, in this respect socialization effects from the job were considered to account for individuals 

adapting behaviors to fit job demands. Through awareness that a particular job or tasks demands a particular 

‗type‘ of person or that particular persons require more coaching to perform on that specific job could be reckon 

with through this awareness. Moreover, leaders need to recognize that the nature of creative projects should 

coincide with the time personality of the members assigned to it. Lastly a leader needs to be aware of subtle 

processes with the development process. For example recognition, by a leader, of changing tempo is critical for 

leading innovation projects. Gersick (1989) has proposed that near the temporal midpoint of a creative process, 

project groups tend to shift their attention to the project at hand with the recognition that they need to complete 

the task. The tempo of a project group will differ significantly between the first and the second halves of the 

project. Leaders of such groups can facilitate midpoint transitions by initiating an appropriate structure to the 

task (Okhuysen and Waller, 2002). This structure can be developed through formal instructions about the task, 

including deadlines, expected outcomes, individual time urgency, and other information (Mumford et al., 2002; 

Waller, Giambatista and Zellmer-Bruhn, 1999). Midpoint transitions can also be facilitated by familiarity among 

group members (Okhuysen & Waller, 2002), which can be accomplished through careful selection and 

socialization of project group members.  Another example of subtle processes where a leader should be aware of 

is the speed of decision making. Because of the invigorating stress of launching innovations faster, managers 

perceive that they should make decisions faster, as faster decision- making is associated with higher 

organizational effectiveness in achieving strategic goals in high-velocity environments (Eisenhardt, 1989). 
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However, a very high level tempo of decision-making is also risky because (1) it requires evolved 

leader/follower competencies for multitasking of tightly coupled activities and (2) innovation projects as tightly 

coupled systems are vulnerable to disruptions (Gleick, 1999; Weick, 1995). Therefore, leader awareness of 

tempo (including the need to balance tempo with deadlines) is a critical driver of his or her dynamic competence 

to lead under the conditions of temporal complexity. 
Being aware of the temporal complex environment is crucial for indentifying problems and the ability to allocate 

tasks to subordinates, when a leader has no awareness or is not able to obtain awareness he/she will be blind for 

the complex temporal questions that need to be answered to obtain performance.   

 

Temporal planning 

Temporal planning consists allocation, structuring and scheduling of time and sequencing of tasks. Time is a 

basic dimension of organizations. How time is partitioned, scheduled, and used has both dramatic and subtle 

influences on organizations and the people in them. For organizations, the effective scheduling of people and 

tasks through time is a key to survival, growth, and profitability (Schriber and Gutek, 1987). For employees, the 

effective scheduling and use of time across tasks both at work and outside work can affect their performance and 

satisfaction, on the job and off (Schriber and Gutek, 1987). To ensure that followers´ work is planned in such a 

way that followers are able to provide the highest performance a leaders structuring and allocation of time is 

very important. Allocation of time is the amount of time, whether planned or expended, devoted to an activity, 

regardless of when the amount occurs. It is based on a conventional standard of measurement (e.g., hours or 

minutes) and depends on an understanding of the concept of duration—an understanding that seems evident even 

among primitive peoples (Doob, 1971). One process to control and manage the scarce resource of time is to 

divide it into segments that we allocate over a multitude of tasks or activities in a particular order (Schriber and 

Gutek, 1987). Through this process of scheduling and sequencing a leader is able to create a sense of orderliness 

(Zerubavel, 1981).  The perceived orderliness reduces leader and followers feelings of uncertainty (Moore, 

1963). Reducing uncertainty is an essential feature of organizational health and effectiveness (e.g., Bluedorn, 

1986 ; Hirsch, 1980). In every project contingencies will arise, leaders should incorporate buffers in the project 

to deal with these contingencies. Temporal buffers are unspecified amounts of time that are built into schedules 

to allow for the uncertainty in the estimated duration to accomplish a task or to allow for ease of scheduling on 

the basis of the imprecision of the time measurement system used (Schriber and Gutek, 1987). Buffers are 

evident in leads, lags, and delays (Moore, 1963, Van Gigch, 1978), and provide organizations with temporal 

elasticity, which in turn provides flexibility that may be necessary for survival (Moore, 1963 ; Van Gigch, 1978). 

Developers are optimists; they assume things will go right when reality is never that smooth. It is important for a 

leader to reserve time as a buffer, in which there is slack in time for unpredicted delays in tasks involving 

followers; furthermore it is important to how these buffers are perceived by followers.  

Schriber and Gutek (1987 p644) state ―individuals, manage time and reduce temporal uncertainty differently 

(e.g., Burke, 1986; Jacques, 1982; Puffer & Brakefield, 1986); these differences can be used to distinguish one 

organization or individual from another‖.  On the individual level, there is some indication that focusing on the 

sequence of activities within one task can make one more productive (effective) and induce less stress (Frei, 

Racicot and Tranagline, 1999). It is important to match the level of challenge of a creative task with the level of 

skill of those engaged in the task. Taking this a step further, Mainemelis (2001) argues that a task that is highly 

challenging that is given to someone with very high skill levels will lead to the greatest likelihood of 

timelessness and creativity, in part because it leads individuals to spend more attention on the creative task 

(Csikszentmihalyi and LeFevre, 1989). Leaders can support this challenge/skill balance by selecting 

appropriately skilled individuals for tasks and continually challenging those individuals with high skill levels. By 

facilitating every individual through individual planning, leaders are able to let individuals perform regardless of 

their individual temporal characteristics. 

 

Temporal autonomy 

Temporal autonomy refers to the degree of freedom of employees to use time according to their own preference 

and insights. Individuals manage time and reduce temporal uncertainty differently (e.g., Burke, 1986 ; Jacques, 

1982) probably due to the dissimilarity in their temporal characteristics. Some individuals are better able to 

structure and use their time than others, leaders could therefore grant some individuals more autonomy than 

others who are more helped by more structure and coaching of a leader. Autonomy over the use of time and time 

boundaries are related to planning, although they are not direct characteristics of it. Both are secondary effects of 

planning, and reflect a more abstract level of the temporal environment. Autonomy is the amount of freedom the 

job holder has in setting schedules for the completion of his or her tasks over time. If followers are able to plan 

the tasks freely and they are able to plan their activities according to their own preferences, it will be expected 

that individuals will be more motivated and effective in performing their tasks. When people are able to plan 

according to their own preferences they could encounter more challenges stress and less hindrance stress for the 

tasks to do. 
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In NPD it is impossible and undesirable to plan everything, people need to discuss challenges and they need time 

and space to think creatively, people should be granted a level of autonomy. It is advocated that creating an 

environment where there is a certain level of autonomy for time use will be beneficial for NPD effectiveness, 

however the level of autonomy is dependent on the ability of the individual to the usage of time.  

Throughout different levels of the innovation process, pauses and gaps will emerge; these gaps will influence the 

planning and implementation of innovations (Harvey et al., 2002). The influence of these gaps occurs at all 

levels and stages of the innovative process. An interesting example of autonomy and its effect is provided by 

Roy (1960). Roy (1960) observed an interesting application of gaps in workflow. He found that when working 

on a task, workers tended to take socially oriented breaks that were named based on the activity that occurred 

during that break. As one example, the workers took breaks where they typically ate bananas, that break (as well 

as Roy‘s concept) became known as banana time. These gaps serve as transitions and time markers that 

individuals depend on when interpreting time (Adam, 2000). The gaps also offer a social structure to time, as 

they mark social interactions that may deviate from the creative task but facilitate creativity through divergent 

social interaction. For adequate temporal leadership it is important that a leader understands the meaning 

/function of such breaks, and at a higher level autonomy of time use. While leaders may feel pressured to 

eliminate such gaps as they appear to take away from creative outcomes, they should resist, as such gaps may 

facilitate creativity through bonding among team members and opportunities to refocus. Along the same lines, 

gaps may be used by team members for exploration of other ideas that are relevant to the creative venture. 

Leaders need to guide followers when socially orientated breaks take place among followers. Thus, followers 

need to have a certain level of autonomy where they feel comfortable with, to be able to perform optimally.  

 

Pressure  

Temporal pressure refers to the amount of pressure a leader enforces on his subordinates. Again the degree of 

pressure is individual specific. When a leader allocates just enough time to a task that a follower is able to finish 

the task, without the followers is getting hindered by this allocation of time an individual will be challenged to 

finish the tasks fast. A leader must have a keen judgment on estimating how long a task will take a particular 

follower to be able to determine the degree of time pressure. Another way of putting followers under pressure is 

by demanding certain performance, inventing a new part of a product for less than the current costs of that part is 

an example of such a demand. Putting followers under pressure could increase effectiveness but when overdone 

it will be detrimental for performance. In most tasks, the relationship between time pressure and performance is 

curvilinear:  optimal performance is achieved under an intermediate level of time pressure (Rastegary & Landy, 

1993). Too little time pressure leads to ineffective behavior and very high levels of time pressure produces 

hindrance stress which has a negative influence on wellbeing. Norqvist (2004) found that time pressure is 

negatively related to team coordination, i.e. how team members work together. When time pressure is high, 

people –often unconsciously- have less attention for teamwork (Diskrell et al., 1999). They focus on getting their 

own tasks finished before the deadline and the attention for team members decreases. Less time is reserved for 

good communication and for coordinating activities, for example. Amabile and colleagues (2002) state that, at a 

certain point, increased time pressure leads to less creativity. Moreover, it is well conceivable that individuals 

will not have as much opportunity for exploration and experimentation when under high time constraints, 

because efficiency will be given priority. Furthermore, people may content themselves with a lower quality 

standard when under time pressure, given the tradeoff between speed and quality. Also, they may make more 

mistakes because they have less time for controlling and validating their work. In all, time pressure may be 

beneficial to effectiveness but when enforced too much it could have serious negative effects. Leaders should be 

careful when pressurizing followers, they need to pressurize team members when there is little time pressure, 

when there is high time pressure leaders should lower this pressure.  

 

Temporal reminders 

Temporal reminders refer to behaviors of leaders concerning remaindering and coaching subordinates to indicate 

them on deadlines. Gevers, Rutte & van Eerde state in their article (2006 p53): ―Although deadlines are 

important time markers in organizational life (McGrath & O‘Connor, 1996), many teams appear to have 

difficulty meeting them. In a survey among 91 managers of project teams (Tukel & Rom, 1998), 56 per cent 

indicated that deadlines are often exceeded or missed.‖ By reminding subordinates to coming deadlines and 

inform subordinates about the project, subordinates become aware of deadlines and the passage of time. Through 

this awareness they could generate strategies that could improve individual effectiveness. 

By reminding individuals to their deadlines and engagements leaders could draw attention to time. For example, 

leaders may remind individual team members of deadlines and urge one another to stick to task schedules to 

make sure that subtasks are completed on time. Talking about time in task groups has been shown to facilitate 

the establishment of temporal norms (Janicik & Bartel, 2002) and to focus group task activity (Waller et al., 

1999). This suggests that temporal reminders may actually stimulate members who tend to underestimate the 

importance of particular temporal milestones, or who disregard intended work schedules, to align their view on 

the allocation of time in task performance with that of other group members (Gevers, Rutte & van Eerde, 2006).  
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2.4. Research objectives 
Researchers estimate that of 80% of organizations employing more than a hundred workers utilize teams (Cohen 

& Bailey 1997). In these teams individuals are responsible for the overall performance, however practice learns 

that there is a significant difference between performances of individuals within teams. A central question that 

could be asked is; why are some individuals in NPD teams more effective than others? Although profound 

research has been done there are still a lot of unanswered questions and problems to be solved.  

This research project merges the topics of temporal individual characteristics, temporal leadership, and 

individual NPD effectiveness (in an agile NPD environment). This study poses, based on literature, that 

individual temporal characteristics and their dissimilarity in these characteristics could have a relation with 

effectiveness of individuals in NPD teams. Furthermore this study poses that there could be a moderate relation 

of temporal leadership on the relation (dissimilarity of) individual temporal characteristics and individual NPD 

effectiveness. The relationships that were just described are shown in the model in figure 2.4. This model serves 

as a backbone of this research project and must be kept in mind when reading this document. This figure also 

includes the hypothesis that will be presented in the next chapter. 

Recapturing, studying the affect of individual temporal characteristics on individual NPD effectiveness could be 

interesting because it could provide valuable insight in how temporal problems could be managed. Heeding the 

research recommendations and considering the gaps in literature, the current paper draws attention to an 

unexplored form of diversity i.e. individual dissimilarity of temporal characteristics in a NPD team. Specifically, 

this study examines the effect of dissimilarity on time urgency (need to have control over deadlines and feeling 

chronically hurried), pacing style (pattern of effort distribution over time in working toward deadlines), and 

polychronicity (level of doing multiple tasks at a time) on individual NPD effectiveness. In addition, this 

research project investigates the role of temporal leadership (leader behaviors to facilitate subordinates to let 

them perform in the temporal complex environment). There is concern within the contemporary research arena 

that a preponderance of attention is given towards the outcomes of leadership effectiveness rather than relevant 

individual characteristics or behaviors (Judge & Bono, 2000). The importance of operationizing leadership 

effectiveness as a research variable is reflected in the end-goal of this research project. At the same time it is also 

recognized there is a need to identify a leader‘s temporally related individual behavior that may potentially 

provide a fruitful basis for explaining leadership as a phenomenon and predicting its effectiveness, this could be 

useful for leaders in practice as well as for selection and development processes. As such, this master thesis 

project is not only interesting in a scientific point of view; it also satisfies the more practical oriented reader. 

This project adds value for people from the field, as having knowledge about the consequences of certain 

leadership behaviors. Furthermore the outcomes of this project could be useful for understanding teamwork in 

general, such as for understanding why some people have difficulties working in a particular team.  

This study furthermore adds value by explicitly integrating time-based individual characteristics within a 

multilevel perspective that examines how individual temporal characteristics affect NPD effectiveness on an 

individual level. Scholars have lamented that time is rarely considered in either single-level or multilevel models 

of organizational behavior (Goodman, Lawrence, Ancona, & Tushman, 2001; Kozlowski & Klein, 2000). 

However, because individuals perceive temporal factors in different ways (e.g., Bluedorn, 2002), this study tries 

to explore how the mix of time-based characteristics affects individual NPD effectiveness.  
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Figure 2.4: underlying model of the literature study  

 

 
*note 

In this study the temporal portfolio of 

Mohammed (in press) has been used. 

Mohammed‘s temporal portfolio consists of four 

concepts; time urgency, pacing styles, 

polychronicity, and time perspective. This study 

made a considered choice to investigate only 

three of the concepts namely: time urgency, 

polychronicity, and pacing styles. The reason to 

exclude time perspective in this study is that, 

based on literature, the variable time perspective 

the least interesting relationship. Due to time and 

budget constraints this study focuses on three 

temporal characteristics; time urgency, 

polychronicity, and pacing styles. 
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2.5 Research questions 
This study tries to answer the following research questions. 
RQ 1: How do individual temporal characteristics affect individual NPD effectiveness?  

RQ 2:  How does dissimilarity in individual temporal characteristics affect individual NPD effectiveness? 

RQ 3: How does temporal leadership moderate the relationship between individual temporal 

characteristics and individual NPD effectiveness? 

RQ 4: How does temporal leadership moderate the relationship between dissimilarity in individual 

temporal characteristics and individual NPD effectiveness? 

RQ 5:  How does temporal leadership have a direct affect on individual NPD effectiveness? 

 

The above research questions will tests the model presented in figure 2.4, these research questions will be 

extended with two additional research questions that will be addressed in the qualitative part of this study. These 

should give more insight into temporal complexity in CLS where this study is conducted and would be essential 

to be able to indicate challenges and points for improvement. 

 

RQ 6: Why are the deadlines not reached; indication of possible challenges in CLS. 

RQ 7:  What specific recommendation could be given to improve the underling processes and make CLS

 more competitive? 
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3. Hypotheses 
This chapter elaborates on the hypotheses that built on the research questions raised previously. Although all 

possible relations will be analyzed and tested, for the sake of brevity, the hypotheses will not be separated for the 

three effectiveness variables; taskwork, teamwork, and wellbeing.  

3.1 Hypotheses individual temporal characteristics  
Due to short deadlines to develop innovative products and the highly complex and uncertain environment, team 

members who work in a NPD environment encounter time pressure. Despite these difficulties they still need to 

be creative in a team context. A paradox could be expected, which could lead to a decrease in their individual 

NPD effectiveness. The paradox includes; to overcome complexity and uncertainty ‗interaction‘ is required, to 

cope with time pressure and be creative to handle complex tasks concentration or ‗focus‘ is required. The need to 

be focused while interacting heavily with the environment (could be colleagues) tends to cause problems by 

individuals. In practice (among others in the company under study) there is a presumption that employees 

encounter difficulties to stay focused on a task while interacting regularly with colleagues and consequently the 

effect on their performance. It is expected that workers who cope successfully with this paradox have a particular 

set of individual temporal characteristics. It is advocated that some employees with certain individual temporal 

characteristics are not (or less) troubled by temporal complexity; it is expected that this could affect employees‘ 

taskwork, teamwork and wellbeing. The identification of the individual temporal characteristics is still evolving, 

but according to Stewart (2006) some traits matter more than others.  

Every individual is unique. Individual team members act differently to issues related to temporal complexity, 

which may affect individual NPD effectiveness.  

 

Hypotheses pacing styles 

Concerning pacing styles this study acknowledges three different pacing styles; deadline action style, steady 

action style and U-Shaped action style. This study expects a relation between a preference for a particular 

working style and taskwork, teamwork, and wellbeing. 

  

In NPD environment (product and task) requirements are often not exactly known in advance, there is 

uncertainty in the environment with regard to informational, temporal, and/or financial resources. Yet, the 

success of task completion within a short period of time is predicated on the assumption that the sub-tasks and 

requirements are known from start to finish. In a NPD environment it is common that requirements will become 

clearer during the project, initial investments by early workers could therefore be irrelevant. A deadline action 

style could therefore be preferred because in a project the amount of work is concentrated in the later stages of a 

project when more requirements will be known; therefore people with deadline action style orientation could be 

more effective on taskwork in this environment. Also they could be more comfortable in this environment. It is 

advocated that these individuals will be more comfortable because deadline action styled workers are most 

energized and ―in their element‖ as the target date approaches (Mohammed, in press), due to their deadline 

action work style they could be more used to working under high pressure. In the beginning of a project the 

requirements will unclear, brainstorming and other teamwork actions should make these requirements more 

clear. The fact that deadline action styled workers do the least amount of work in the beginning of the project 

and do not want to get bothered in early stages of the project could mean that their contributions to teamwork are 

minimal.   

 

H1a: Deadline action style workers are positively related to taskwork and wellbeing and negatively related to 

teamwork.  

 

It is likely that people with a steady action pacing style want to avoid extra work as much as possible, because 

they want to keep on working steady. The fact that a large part of the work in a NPD environment has to be done 

at later stages and inevitably unexpected events will occur in a NPD project could hindrance steady action styled 

workers to work according to their steady preference. Steady action style members could perceive considerable 

hindrance stress and feelings of loss of control when confronted with last minute work. Not being able to work 

according to their preference could diminish someone‘s‘ performance. Employees‘ taskwork with a steady action 

styled preference could benefit from the ‗slow and steady wins the race approach‘, by dividing time equally 

projects progress in a steady way, which creates sustained performance (Mohammed, in press). Under ‗normal‘ 

work environments this premise would be valid, however the NPD environment is extremely uncertain (e.g. 

requirements) and pressurized and therefore the steady action style would be not suitable for the NPD 

environment. This study also advocates a negative relation between steady action style and wellbeing because 

the NPD environment does not suit steady action workers very well. The fact that steady action style workers are 

not keen on diverge from their steady action style it is also postulated that they score low on individual 
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contribution to teamwork, because this causes extra work which deviates steady action styled workers from 

being ‗steady‘. 

 

H1b: Steady action style workers are negatively related to taskwork, teamwork, and wellbeing.  

 

U-Shaped action style workers have a preference to do the most work in the beginning and end of a project. It is 

expected that the U-Shaped action styled workers have a similar effect on individual taskwork and wellbeing as 

deadline action styled workers. U-shaped actions styled workers are also energized as the deadline approaches 

and are also able to do a lot of work in later stages of the project when requirements are clear and progress could 

be made. Also the fact that they are used to do a large part of the work in the end of a project advocates that they 

are able to cope with time pressure. Compared to deadline action styled workers a difference is expected with 

teamwork. Employees with a U-Shaped action style have a preference to do a considerate portion of the work in 

an early stage of a project and therefore have time to contribute to teamwork.  

 

H1c: U-Shaped action style workers are positively related to perceived taskwork, teamwork, and wellbeing.  

 

Hypothesis time urgency 

In the NPD environment there is a need to ‗control‘ time. Due to the need to market new products rapidly there 

is a constant preoccupation with passing time. A time urgency preference refers to the attitude that temporal 

resources are scarce and must be conserved, resulting in a preoccupation with passing time, deadlines, and the 

rate at which tasks must be performed (Landy et al., 1991).  They perceive time as their enemy and set 

themselves in opposition to it (Price, 1982), which drives them to schedule more activities than comfortably fit 

into an allotted period, and to continuously check the status of time remaining (Friedman & Rosenman, 1974).  

Due to the fact that workers with a time urgent preference are more aware of time's passage, make lists, prioritize 

tasks, and attend to deadlines rigorously. The need to control deadlines has been associated with higher 

performance (Conte et al., 1998). However in a NPD environment, fast action can easily translate into rash 

action.  ―The tendency to stop at ‗good enough‘ when time is of the essence, and the hurried, pressed, and rushed 

nature of time urgent individuals could make them ill- suited to complex information processing, creative 

problem solving, and planning tasks‖ (Mohammed & Harrison in press p7).  According to Kruglanski and 

Freund (1983), time pressure induces a ―closing of the mind‖ in which individual time urgent workers engage in 

shallow rather than thorough processing of information at hand, refrain from critical probing, and use more 

heuristics. Landy et al. (1991) pose in their study that time urgency is oriented more toward speed, whereas time 

patience workers are more oriented towards quality. Although speed is of essence, developing new innovative 

high quality products is still the most important factor of NPD.  Thus, because of their internal time pressure, 

individuals with a time urgency preference would tend to eliminate alternatives prematurely, narrow quickly to a 

limited set of options, and focus only on a restricted range of information which will be detrimental for taskwork 

in the NPD environment. Therefore it is advocated that time urgency relate negatively to taskwork.  

Furthermore people with a time urgent preference have often a feeling of being driven and chronically hurried, 

which involves in working as well as private behavior (Conte et al., 1998; Menon et al., 1996).Therefore it is 

advocated that workers with a time urgent preference relate negatively to wellbeing because they are constantly 

worried of the passing of time. This study also advocates a negative relationship between time urgency and 

teamwork. Because time urgent people are preoccupied with time they do not have time or simply are not willing 

to participate in teamwork.  

 

H1d: Time urgent workers are negatively related to taskwork, teamwork, and wellbeing.  

 

Hypothesis polychronicity 

―A polychronic orientation, by definition, is compatible with the ability to consider multiple alternatives 

simultaneously, one of the hallmarks of effective decision making (Nutt 2004), as well as the capacity to 

maintain multiple and competing streams of thought concurrently, a skill critical to complex cognitive tasks 

(Wickens, 2002). Switching back and forth between ideas enhances opportunities for cross-fertilization, 

consideration of more unique alternatives, and information integration (Bluedorn, 2002), increasing the odds of 

creative and effective problem solving (Wickens, Sandry, & Vidulich, 1983).‖ Mohammed and Harrison (2008 

p35).  Similarly, Schein (1992) proposed that polychronic tendencies would be most effective for ―solving 

complex problems where information is widely scattered and interactive so that all channels must be kept open at 

all times (p. 108). Furthermore polychronic behavior is considered being able to do more than one thing at a time 

(Mohammed and Harrison, in press). In NPD an open view is desired, which means not excluding ideas 

beforehand, furthermore a NPD environment deals with complex problems and requirements are not exactly 

known beforehand. Also several tasks should be done simultaneously. This will have a positive relation on 

taskwork, because the multitasked environment of many modern day work groups such as in NPD and project 

teams does not allow the luxury of devoting all group member energy to a single task while everything else 
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grinds to a halt Therefore this study advocates a positive relation between polychronicity and taskwork. Because 

employees with a polychronic orientation view unscheduled events (e.g., colleagues dropping in without 

appointments) as ―normal‖ (Bluedorn et al., 1999), it is advocated that they are more willing to contribute to 

teamwork. This study also advocates a positive relation between polychronic orientation and wellbeing. Study by 

Hecht and Allen (2005) indicated that wellbeing (job satisfaction, self-efficacy, and psychological strain) was 

higher when the job supplied what employees desired in terms of preferring to do one thing at a time or many 

things at once. In an NPD environment it is important to be able to do several things and keep several lines of 

thought open at one time; therefore employees with a polychronic orientation would satisfied when working in a 

NDP environment. 

 

H1e: Polychronic workers are positively related to taskwork, teamwork and wellbeing.  

3.2 Hypothesis dissimilarity  
When working in teams individual team members have to collaborate with other employees, who are to a smaller 

or larger degree, different from oneself. These differences could provide benefits, especially when task 

complexity was high. Because each individual has his/her own specific knowledge, skills, expertise, perspectives 

and attitudes, the combined set of these traits could be very beneficial (Van Knipperberg et al., 2004). But these 

benefits are on team level. Being dissimilar from a group, especially in individual traits, could be very 

detrimental for someone‘s individual effectiveness. In this study dissimilarity in individual temporal 

characteristics relates to the distance between an individual team member and his or her direct team members 

where he/she is working most intensively with. Although individual temporal characteristics are deeply 

ingrained, temporal constructs have been recognized as one of the fundamental parameters of individual 

differences (Bluedorn & Denhardt, 1988). The similarity-attraction paradigm (Byrne, 1971) suggests that 

individuals will be more satisfied when working in homogeneous teams simply because people are more 

attracted, at least initially, to those who are similar to them, because they envision that their own values and 

beliefs will be reinforced. Being dissimilar in temporal consensus means that the person has different thoughts, 

attitudes and behaviors towards time, an employee who is dissimilar has to adapt his preferred work style to be 

able to function in the team. This adaption on the preferred work style could cause a detrimental effect on the 

person‘s performance on taskwork. Dissimilarity also causes difficulties between colleagues to plan and execute 

work this could also have a detrimental effect on efficiency and effectiveness of  individuals because different 

preferences in work styles do not match. This study advocates that dissimilarity in individual temporal 

characteristics have a negative relation on individual taskwork. Milliken and Martins (1996 p404) asserted that; 

―although not readily observable, differences [in personal characteristics] can create major differences in 

orientations toward issues and in preferred interaction styles‖. Dissimilarity in individual temporal characteristics 

may be the culprit of numerous problems in teams, it is likely that they will be misattributed to more explicitly 

addressed background features such as, stereotypes and attitudes (Mohammed, in press). This study advocates 

that problems caused by dissimilarity in individual temporal characteristics could seriously hamper individual 

contribution to teamwork, a dissimilar team member is considered different and not easy to work with. There has 

been empirical evidence found that teams are more likely to establish temporal consensus when teammates share 

relevant characteristics such as pacing styles (Gevers et al. 2006) or feeling of time urgency (Mohammed & 

Angel, 2004), when employees perceive the feeling of being dissimilar from other team members they could 

experience feelings of alienation. This alienation could cause discomfort and stress and therefore has a negative 

relation to teamwork and wellbeing. 

 

H2: Dissimilarity in individual temporal characteristics are negatively related to individual NPD effectiveness 

3.3 Hypotheses temporal leadership 
Temporal leadership and individual temporal characteristics 

It is advocated that temporal leadership moderates the relationship between individual temporal characteristics 

and individual NPD effectiveness, such that individual temporal characteristics are more positively related to 

individual NPD effectiveness when perceived temporal leadership to be higher. Temporal leadership could 

influence this relationship by bringing the issue of individual temporal characteristics and how to lead 

individuals coping with time pressures to the forefront and create temporal consensus where individuals with 

certain temporal characteristics are able to perform on taskwork, teamwork and wellbeing.  

To perform effective a leader should have awareness what a certain team member preference of working is and 

act upon this awareness. Temporal leadership as coined earlier in this thesis is keen on these behaviors. With 

awareness a leader is able to adjust his/her style of leadership to let individuals perform optimally. With 

temporal planning, temporal reminders and pressure a leader is able to act upon this awareness. Temporal 

leadership could increase the performance of taskwork by the awareness of temporal characteristics of 
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individuals, when the leaders act upon this awareness and facilitates individual to work according to their 

preferences individual taskwork could increase. An individual recognizes that their individual temporal 

characteristics are acknowledged and be reckon with this could lead to more effort, commitment and satisfaction 

that lead to higher performance. Today, in competitive R&D work, technical management is pushed down and 

more is done by scientists and engineers individually or in teams. Thus, technical managers shift from the 

command-and-control role to the leadership role: they assign broad objectives, and create a work climate that 

helps scientists and engineers to define and control their work (Farris 2002). Temporal leadership is designed 

around this principle. Issues of control relate to motivation, interaction and congruence about time and this could 

positively relate to individuals‘ wellbeing. Furthermore when leaders portray temporal leadership behaviors they 

try to create an environment where every individual able to function with their own specific set of individual 

temporal characteristics, by creating this environment individuals will be more understanding concerning the 

individual styles of working and are more willing to help each other and more willing to participate to teamwork. 

In terms of the challenge/hindrance stress framework, Chong and colleagues (2007) found that management can 

influence the perceived time pressure: management support is negatively associated with hindrance time pressure 

and positively associated with challenge time pressure (Chong et al, 2007), which also positively influences 

individual wellbeing. This study advocated that by facilitating individuals to work according to their individual 

temporal characteristics they are more satisfied and has a positive effect on their wellbeing.  

Consequently, this study identifies a key process variable –perceived temporal leadership (leader behaviors that 

aid in facilitating individuals with an environment where people with different individual temporal 

characteristics are able to permorm) – that aids in minimizing adverse effects and maximizing beneficial aspects 

certain individual temporal characteristics.    

 

H3: Perceived temporal leadership moderates the relationship between individual temporal characteristics 

and individual NPD effectiveness; such that individual temporal characteristics are more positively related to 

individual NPD effectiveness when perceived temporal leadership is higher than lower. 

 

Temporal leadership and dissimilarity in individual temporal characteristics 

To obtain the maximum performance of each individual, dissimilarity in individual temporal characteristics 

should be controlled/managed, because as postulated earlier in this thesis dissimilarity in these traits could also 

have a diminishing effect on performance; for example team cohesion could decline and team members could be 

frustrated or alienated from their team (Van Knippenberg et al., 2004; Turner, 1982). Temporal leadership could 

control the interaction between team members to keep conflicts and tensions to a minimum and could also create 

congruency in creating a general temporal environment and keeping subordinates motivated.  

This study advocates that the negative effect of dissimilarity of individual temporal characteristics will be 

diminished by a high degree of temporal leadership. For example, when confronted by an unwelcome delay, 

time-urgent members may easily become frustrated with time patient members. Through awareness of the 

different work styles of the individuals, a leader could take actions to diminish the result of the dissimilarity, by 

planning, coordinating, explaining, creating awareness, and reminding team members which reckon the 

dissimilarity in temporal characteristics.  

Temporal leadership could place the temporal related issues to the forefront. Leaders could play a critical role in 

developing basic agreements concerning scheduling and time-related norms that enable members to function 

effectively together despite very different temporal characteristics. A key issue for leaders in team-based 

organizations is the need to control dissimilarity for maximal performance, while at the same time minimizing 

the process losses that may occur as a result of those dissimilarities. Therefore, having an awareness that 

temporal portfolio differences exist, assessing them accurately, and act upon them should help team members 

and their leaders deal more effectively with it when variance in temporal portfolios assert themselves.  

By means of perceived temporal leadership this study advocates that the degree of temporal leadership positively 

moderates the relation between dissimilarity in the individual temporal characteristics and the individual NPD 

effectiveness constructs (taskwork, teamwork, and wellbeing).  
 
H4: Perceived temporal leadership moderates the relationship between dissimilarity in individual temporal 

characteristics and perceived individual NPD effectiveness, such that dissimilarity in individual temporal 

characteristics are more positively related to individual NPD effectiveness when temporal leadership is higher 

than lower.  

 
Direct relationship temporal leadership 

Finally, a direct positive effect of perceived temporal leadership on individual NPD effectiveness is also 

predicted. Positive effects of leadership in NPD were found in numerous studies (e.g. Sarin and McDermott 

2003; Van de Ven & Chu 1989). Although leadership is a well researched subject, little is known about the 

direct effect of temporal leadership on individual NPD effectiveness regarding taskwork, teamwork and 
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wellbeing. This study advocates that there is a positive relation between perceived temporal leadership on 

individual taskwork, teamwork and wellbeing. 

Every individual could perceive (temporal) leadership differently, the output of an individual is related how that 

individual perceives leaders‘ behaviors and not which behaviors a leader has objectively portrayed. When 

leaders address temporal issues or problems, and make their subordinates aware of these issues or problems, 

subordinates could handle these temporal issues themselves. Leaders could in moderation influence 

subordinates‘ effectiveness, but for the larger part subordinates own behaviors and action are off influence. Only 

facilitation or create structure will probably not be enough to increase subordinates effectiveness. Creating 

awareness and addressing temporal problems could enforce workers to take action. It could be that temporal 

leadership mainly has a motivational effect; when individuals understand what leaders are trying to accomplish 

and they understand these behaviors, and therefore perceive (temporal) leadership as high they are likely to be 

more effective. In the end subordinates themselves are responsible for their own actions and performance. It 

could be that, explicitly considering time based individual characteristics; temporal leadership creates a deeper 

understanding and awareness of team members‘ own temporal behaviors, and consequently an understanding 

and awareness of the consequences of these behaviors. Furthermore temporal leadership could help individuals 

with proactively developing strategies to cope with dissimilarities in how others perceive and value time and 

other temporal issues. Individuals who perceive high temporal leadership could be more aware and motivated to 

tackle temporal complexity and consequently be more effective on taskwork, teamwork and eventually 

wellbeing. It is not directly the actions and behaviors of the leader to facilitate individuals to work according to 

their preference but it is more the fact that the leader addresses temporal problems and creates structure that 

make subordinates more motivated to generate strategies to deal with temporal complex problems and change 

their behaviors for better performance on taskwork and teamwork and consequently wellbeing. 

 

H5: Perceived temporal leadership is positively associated with taskwork, teamwork and wellbeing. 
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4. Method of qualitative and quantitative research 
This paragraph is about the methodology that was used to answer the research questions.  

As already stated in the introduction, the research project was of an exploratory nature. Little research has been 

done in the specific areas individual temporal characteristics and temporal leadership yet; therefore the goal of 

this research project was to test preliminary propositions. But because of the exploratory nature of this research 

project, a tailor-made research design was required.  

 

This chapter describes the methodologies that were used to perform this exploratory research. Matching the 

methodology to the research questions is central to any research effort (Punch, 1998). The need to balance 

adaptability with rigor, but not rigidity, cannot be overemphasised. This is especially true for exploratory studies, 

because in an exploratory study there is a need for freedom to search for effects that were not expected.  

Two methods for data collection were used, namely a questionnaire and in-depth interviews. Via doing so, not 

only could advantages of both methods be gained, but also the disadvantages of merely using one method could 

be overcome, because the methods complement each other. On the one hand, the quantitative method -the 

questionnaire- enabled this research project to reach many respondents in a relatively short time period. On the 

other hand, the qualitative method –the in-depth interviews- enabled to reveal more detailed and underlying 

information necessary to explain quantitative data, and could therefore be considered flexible; however, was 

time consuming and less people could be reached. 

 

Chronologically, this study includes the following steps. First, a questionnaire based on temporal, diversity and 

leadership literature was developed. Interviews with people from CLS as well as experts within the TU/e were 

conducted, such that that the questionnaire could be pilot-tested in practice. Second the questionnaires were 

distributed and the resulting data were analyzed. Thirdly, partly overlapping with the precious step, in depth 

interviews were conducted in order to explain and supplement the results of the questionnaire and discover 

possible challenges at CLS. Finally, some of the new insights that were obtained in the interviews were checked 

within the questionnaire data. Figure 4.1 shows the process of the empirical collection and analysis of the data 

and distinguishes the qualitative and quantitative methods. This research project is conducted in a company, first 

the company will be introduced and some important background information will be presented. More details 

about the questionnaire and in-depth interview methodologies are discussed in section 4.2 and section 4.3 

respectively. This chapter concludes with section 4.4, in which the strength of the chosen methodologies is 

discussed. 

 

 
Figure 4.1: Process steps of research methodology 

4.1 Company & New Product Development 
The research project was conducted at Philips Lighting. This is the global leader in lighting. Products of Philips 

Lighting can be found in residential homes and in the commercial sector (e.g. automotive industry). Philips 

Lighting employs some 47,000 people at various manufacturing locations worldwide. Philips Lighting vision is: 

―an increasingly aware, responsible and connected society driven to create a sustainable and socially attractive 

environment for next generations‖. Their ambition is to set the pace in the lighting industry as the first-choice 

innovative partner for the supply of creative and cost-effective lighting solutions. Their mission is to be the 

leading provider of intuitive control systems, customized solutions and services that revolutionize the way 

people monitor and manage their lighting and energy bill. Philips Lighting strives to realize their mission and 

ambition through continuous development of new products and concepts.  

 

Philips Lighting consists of several departments which each have a particular budget and performance goals. 

Consumer Lighting Systems (CLS) tries to reach the goals by developing new products of the highest standards. 
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Examples of recent successful product innovations are the LivingColors lamps and Imageo Candles. Because 

employees of CLS are bound to budgets and deadlines they encounter time pressure which contemplates their 

temporal preferences. The CLS is therefore an ideal practical environment to research the constructs under study.  

CLS is organized according to the open innovation model. This means there is ―a fixed but diversified crew, who 

has the right competences, skills and funds to exploit and control the open network of partners (within and 

outside Philips) to realize (develop and industrialize) the product concepts from marketing. Competences are in 

the area of platform creation (architects), project management, development (software, hardware and design), 

outsourcing, product quality and product management.‖ (Source: CLS intranet site). CLS consists of 39 people, 

who are all asked for their cooperation in this research. Employees at CLS are mostly working on two projects; 

Amanda (which focuses on energy saving for industrial use with ‗intelligent‘ solutions concerning variable 

intensity in light) and Mondriaan (which focuses increasing the usability of lamps by means of a ‗intelligent‘ 

remote). The different roles in a project at CLS are: hardware engineer, software engineer, data manager, quality 

manager and project leader.  

 

It will be desirable, when reading the qualitative result, to have a global understanding of the Product Creation 

Process (PCP) used at CLS. In figure 4.2 the product creation model used at Philips is presented. First an idea for 

a new product is generated by Philips employees, lead users or other people. The second step in the PCP is a 

Value Proposition (VP), a value proposition is made by means of the so-called Value Proposition House. End-

users provide insight in whether a product will do well in the market. Costs, potential revenues, the business 

owner (who sponsors the project) etc., are specified in the business case and make a decision whether to go 

through with the idea. After that a Concept Start (CS) is made, which includes specifications of the product, the 

main outlines are defined and potential risks are identified. The fourth step is Architectural Choice (AC), this is 

an important step because decisions made have major implications for the developing of the product. In this step 

the architectural choices are made. After a decision upon all parameters is taken, the development can start. The 

Development Start (DS) step is the development of the actual product, engineers are developing the product and 

are confronted with several challenges and need to be creative and innovative to solve these challenges. When 

the product is finished the Design Release (DR) can be passed. When this step is passed the product is 

completely finished and is ready to be sold to customers. After that the Industrial Release (IR) is passed, which 

means that the product is ready to be produced, pilot runs are made to check if the production plant is able to 

produce with the required yield. The last step is the Mass Production Release (MPR), this step involves making 

everything ready for mass production and this is eventually started. CLS is especially working from Design Start 

(DS) until Design Release (DR), but is confronted with challenges which occur in other phases. This will be 

elaborated on in chapter 8 in the results. DS is also the stage in which engineers are often confronted with time 

pressure and temporal complexity and therefore the most appropriate stage at which to aim the research. 

Furthermore CLS uses for its software development the agile methodology, in this document some statements 

could be made that relate to the agile methodology, therefore a short introduction is included in appendix iii. The 

agile methodology work with Sprints, a sprint has duration at CLS of four week and in each sprint a part of the 

product is shown to the product owner and alterations are made when necessary.  
  

 

 

 

 

 

 

 
Figure 4.2 Product Creation Process  

 

4.2. Qualitative Research 
In depth-interviews were conducted to give the researcher a deep understanding of the processes and indentify 

challenges at CLS. The aim of these interviews was to discover where time loss was eminent and why deadlines 

in a sprint are not reached. The in depth-interviews were also used to validate the relationships posed in the 

research model and gain understanding whether temporal leadership could solve some problems at CLS.  

4.2.1. Procedure 

A selected group of participants (see next subchapter) was asked personally for a 45-minute face-to-face 

interview. The first interview was primarily used to pre-test the questionnaire and obtain feedback on the 

questionnaire; however, useful insights and questions for conducting the other interviews were obtained as well. 

All interviews were recorded such that controllability of the data could be ensured and made it possible for the 
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researcher to keep full attention on the interviews. Participants were guaranteed confidentiality, as interviewees 

may otherwise be reluctant to expose negative issues about the company
1
. 

First a pilot interview was held to fine-tune the semi-structured interview questions. The interviews were semi-

structured of nature, which means that there are some questions prepared beforehand, but that it can occur that 

different and/or additional questions are asked when this appears to be necessary or interesting. The semi-

structured interview technique was used to maximize the flexibility of the interviews and allow tailoring of each 

interview to the individual (Lofland 1971; Yin,1994). This will increase the adaptability of the research project. 

Beforehand the questions that served as a guideline were sent to the interviewees to give them the opportunity to 

prepare for the interview. 

4.2.2. Participants 

To be able to discover possible problems in a sprint, some selection criteria were made to get an adequate 

sample. The criteria were: 

1. Interviewees should be responsible for the development of software in CLS projects; 

2. People with different functions; project management, testing, programming software, should be 

represented in the sample. 

 

The following sample was created which follows the above mentioned criteria: 

· One resource allocation manager - this person is the overall leader and has the responsibility of 

allocating resources to projects, e.g. allocating labor hours to projects  

· One project manager who is responsible of the software part of the project; 

· One software architect who is responsible for the specifications in the software 

· Two testers, who are responsible for the robustness and quality of the software; 

· Two software engineers who are responsible for writing the software  

4.2.3. Measures 

The questions that were sent in advance involved the following: 

· If you should grade the development process at CLS what should the grade be (1-10) (if applicable why 

is it not a 10, what could be improved)?  

· If you should grade your software development team what should the grade be (1-10) (if applicable why 

is it not a 10, what could be improved)? 

· In every sprint there are some features that should be developed, to what degree are these features 

postponed to another sprint (1=never 10=very often)?  

· What reasons could you mention why some deadlines could not be reached? 

· Zooming in on task level, to what degree is the time that is set for a task exceeded (1=never 10=very 

often), what are the reasons for that? 

· What could be done to make the development processes at CLS even more efficient? 

4.2.4. Data analysis 

The researcher searched for consistencies and answers that relate to the same issue were grouped. Deviating 

answers were put in perspective.  

4.3 Quantitative method 
Questionnaires were used to perform the quantitative part of the study. This method is suitable for analyzing 

relationships and to discover significant effects. The quantitative research consisted of two parts: first, there was 

a questionnaire (to be filled out at the beginning of the study) containing all elements that were expected to 

remain stable over the research period. This includes the individual temporal characteristics and the perceived 

temporal leadership. Second, a questionnaire was handed out each week for four weeks, in which employees of 

CLS valued their own individual NPD effectiveness. Employees‘ effectiveness could fluctuate over time, due to 

variation in workload. Repeated measures leveled out the effect of measuring on a particular point in time as 

much as possible. To measure on four different times the possible bias of measuring on a particular point in time 

is leveled out as much as possible. Sprints (at agile development) at CLS have duration of four weeks and ends 

with a deadline where the results should be shown. Repeated measures also controlled for effectiveness 

fluctuations in a particular week due to specific temporal characteristics. For example so individual with a 

                                                      
1
  Interview data will be stored on the researcher‘s PC. Those with an academic interest in the specific interview 

data can contact the researcher to discuss the transparency issue.    
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preference for working according the deadline action style could be lower at the beginning of a sprint and higher 

in the end in comparison with a steady action style worker, measuring on more occasions could level this out.   

4.3.1 Response rate 

Basically all employees at CLS, 39 in total, were asked to participate in the research. Two of them –the secretary 

and the overall leader- were excluded because the processes that affect their work are very different from the rest 

of the department. Another two were excluded because they are not working on R&D but on purchasing and 

marketing. Three of the employees were on holiday during three out of the four weeks of data collection and 

they were therefore excluded as well. The remaining 32 were invited to participate in an official announcement 

of the research, sent via e-mail. Codes were created for each team member in order to ensure confidentiality. 

Coded surveys were then distributed personally and collected at preannounced times. If people had not filled out 

the questionnaire at that time, they were personally reminded to do so as soon as possible. A reminder e-mail 

was sent to people who were not present. To stimulate response, the respondents were given a piece of pie with 

the collection of each survey. 

 

All 32 invited employees participated in the research, which gives a response rate of 100%, only in week 4 there 

was a response rate of 75% due to beginning of the holiday season, 93.75% percent were male, 6.25% were 

female. The respondents were aged between 24 and 54, with a mean of 38 years old, 59.4% was a not a Philips 

employee (hired by Philips from another company) and 40.6% was a Philips employee.     

 

In order to establish a high quality empirical social research project, a measurement tool should meet the 

following two major criteria (Cooper and Schindler 2003). These criteria are: 

· Validity refers to the extent to which a survey measures what we actually wish to measure 

· Reliability has to do with the accuracy and precision of a measurement procedure. 

4.3.2 Validity 

This research project uses two ways to ensure content validity. Before creating the measurement tool an 

extensive literature review was conducted, the researcher tried to incorporate scales that were used in previous 

studies that were tested successfully on their reliability as well as their validity. Variables where no prior scales 

of prior studies could be used had several review rounds with an expert concerning research instruments, to 

ensure soundness and face validity. After revision of this expert the measurement tool was checked by an 

engineer working in the similar work environment (Philips employee working on R&D in a different 

department) as the current study, this engineer revised the measurement tool and indicated problems or 

statements that needed to be clarified.  

This study tried to ensure criterion validity by referring to other relevant scientific research. To ensure that 

criterions are relevant for individual NPD effectiveness the researcher made use of several academic studies 

where certain criterions have an influence on individual NPD effectiveness. This study made several choices in 

retrospect of this ambiguity. Because of the lack of a performance measurement system the participants were 

asked to rate their own performance. This self-reporting could have a big influence on common-method bias 

(Podsakoff et al., 2003) because personality ratings may be subject to social desirability, although recent insight 

obtained by the study of  Spector (2006) counterparts this phenomenon and indicates that the common-method 

bias of self-reporting is not a big issue. This study tried to keep this bias as low as possible by confidentiality and 

the agreement that the data will by no means be used for any performance measurement whatsoever.  

In order to attain construct validity, two tactics were used. The first tactic was to use multiple sources of 

evidence. The sources of evidence used in this research project were: scientific literature, a brainstorm session, 

interviews and a questionnaire. Next to that, this study used nonscientific research methods such as online 

forums and podcasts where ‗experts‘ give their opinion about the agile methodology. The second tactic that was 

used was establishing a chain of evidence. Establishing the chain of evidence increases the reliability of 

conclusions draw from the data. The idea behind establishing a chain of evidence is that an outside person should 

be able to follow the derivation of any evidence, ranging for initial research question to the ultimate conclusions 

and recommendations. For this research project the researcher established a chain of evidence while an 

appropriate level of confidentiality was needed. 

4.3.3 Reliability  

In this study assesses the internal consistency or homogeneity among the items used to test the hypothesis with 

the Cronbach‘s alpha (Cooper and Schindler, 2003). This study uses the generally agreed lower limit for 

Cronbach´s alpha of .70, although allowing it to decrease to .60 for new measures, conform guidelines by 

Cooper and Schindler (2003). For constructs that scored too low on Cronbach‘s alpha was investigated whether 

deleting one or more items could raise the alpha to the appropriate level. If less than three items were left in the 

scale after the deletion and the Cronbach‘s alpha was still not at a satisfactional level, the variable was taken out 
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of the analysis. If a score >.70 was reached, no more items were deleted to increase the alpha (Pallant, 2007). 

This study made a consideration in deleting items from validated scales in order to raise the Cronbach‘s alpha. 

Although it is preferred to keep the validated and proven scales intact, this study made the consideration of 

deleting items for being able to more accurately assess if relations have a significant effect. Higher Cronbach‘s 

alphas diminish the possibility that correlations are significant just by chance, therefore deleting items from 

scales where the Cronbach‘s alpha is dissatisfactional make this study more robust. The Cronbach‘s alphas will 

be computed for all the scales used in this study, first the Cronbach‘s alphas on the general level will be 

presented, after that the Cronbach‘s alphas for on the weekly measures will be presented. The complete survey, 

with the corresponding items is presented in the appendix II, for brevity no examples of items will be given 

when presenting the measures below. 

   

Individual temporal characteristics measures 

Time urgency is characterized as a persistent preoccupation with time and need to complete tasks in a 

hurry (Landy Rastegary, 1991). To measure time urgency six items were taken from the general and task-related 

hurry sub scales of Landy and Rastegary (1991). One item, developed by the researcher, was added. Although 

according to Landy and Rastegary (1991) the time urgency scale has a good internal consistency, some 

researchers encountered difficulties with the internal consistency on the original Landy and Rastegary scale for 

time urgency (e.g. van Sas, 2009). A 5-point Likert scale ranging from 1) strongly disagree to 5) strongly agree 

were used for answering these items. In the current study the Cronbach‘s alpha coefficient of the seven items for 

time urgency was .68, although this scale has proven its scientific value, after deleting one question ―My spouse 

or a close friend would rate me as definitely relaxed and easy going concerning time‖ the Cronbach‘s alpha 

improved to a satisfactory .76.   

Polychronicity was developed by Hall (1983).  People who prefer to complete one task before becoming 

involved with another task are said to have a monochronic orientation, whereas people who prefer to be involved 

with several tasks at once have a polychronic orientation. Because these orientations are the ends of a continuum, 

many intermediate preferences exist as well. To score employees on the polychronic preference the items that 

were developed by Bluedorn et al. (1992) were used. The original scale had a 7-point likert scale, for this study a 

5-point likert scale was chosen. The scale ranged from 1) strongly disagree to 5) strongly agree. Because it is 

impossible for employees to finish a project in a sort time it is decided to measure polychronicity on the task 

level instead of on project level. In the current study the Cronbach‘s alpha coefficient of the 5 item scale of 

polychronicity was .79.  

 Pacing style was referred to as ―the way an individual generally uses his or her time under deadline 

conditions‖ (Gevers et al, 2006 p55). Three different types of pacing style were distinguished: deadline action, 

steady action and U-shaped pacing style. Because the pacing style measurement scale is still in its conceptual 

phase, this study made use of a 16 item measurement scale developed by Gevers et al. (2008). Steady and u-

shaped deadline action style were dealt with four items, the deadline action style consisted of eight items where 

four where reversed scaled. A 5-point scale ranging from 1) strongly disagrees to 5) strongly agree was used for 

answering these items. In Appendix II a detailed overview is provided which items belong to which pacing style.   

Although these scales are still under construction, according to Gevers et al. (2008) the Cronbach‘s alphas for 

deadline, steady, and U-shaped action style have a good internal consistency. In the current study the Cronbach‘s 

alpha for Deadline action pacing style was .71. Steady action pacing style had an alpha of 0.58, after deletion of 

one question ―I pace myself to work on projects/tasks a little bit everyday of every week instead of doing several 

hours of work all at once‖ it became .64. The Cronbach‘s alpha for U-shaped pacing style was 0.90.  

 

Temporal leadership measures 

This study uses the variable perceived temporal leadership to assess the degree of temporal leadership in place. 

Temporal leadership as defined in this study, has five different dimensions; temporal autonomy, temporal 

planning, temporal reminders, temporal pressure, and awareness of temporal complexity. The leadership scales 

for temporal reminders and temporal planning are partly adapted from Mohammed‘s team temporal leadership 

article (Mohammed, in press), and adjusted to individual-level. The other items for the constructs are developed 

by the researcher (see Appendix II for details). Each of the five constructs contains multiple items, for brevity no 

examples were given the complete survey is listed in appendix II. A 5-item likert scale ranging from 1) not at all 

5) to a large extent was used for answering these items.  

 

Temporal Autonomy refers to the level of autonomy a leaders are willing to give their followers. 

Because temporal autonomy to the researcher‘s knowledge has never been researched before, six new items were 

developed to measure the construct. Cronbach‘s alpha of the scale was a disappointing .34, when deleting one 

question ―To what extent does your supervisor expect you to work at a high pace all the time‖ from the scale 

resulted in an alpha of .47, but this was still too low. Further deletion of items did not raise the internal 

consistency. Therefore, autonomy was excluded from further analysis. 
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Temporal Planning refers to what extent a leader is taking on planning activities.  Four items are taken 

from Mohammed‘s team temporal leadership study (in press), three other items were developed by the 

researcher to complement the scale. Items developed by the researchers cover the leaders‘ efforts to allocate 

tasks to the competence of the employees, also it covers how a leader explain in detail what should be done. 

Cronbach‘s alpha of the scale was .79. 

Temporal Reminders refers to the extent to which a leader reminds followers to meet their deadlines. 

Three items were taken from Mohammed‘s team temporal leadership study (in press) and one item has been 

developed by the researcher to complement this scale, these items covers how leaders inform subordinates about 

the progress of the project. The Cronbach‘s alpha of this scale was .82. 

Pressure refers to the extent to which a leader pressures followers to meet their objectives in time and 

add or decrease work to keep followers pressurized but not overwhelmed by their work. A leader has to be keen 

to keep the pressure on individuals to motivate them but not get hinderanced by it. Because no prior research on 

pressure in a temporal leadership context is performed the items were developed by the researcher. Cronbach‘s 

alpha of the scale was a .688; deletion of items did not raise the Cronbach‘s alpha. Although .69 is below the 

desired .70 it is still satisfactory considering the explorative nature of this study. 

Awareness of temporal complexity refers to the extent to which a leader is aware the temporal complex 

environment, such as different temporal characteristics, the impact of missing a deadline and the ability to 

estimate how long tasks will take. The items for this scale were developed by the researcher and had a 

Cronbach‘s alpha of .84.    

 

Because this was the first time that temporal leaderships (with its constructs) were tested in this form an 

exploratory factor analyses was conducted to get insight in the structure of the construct. Also the fact that, in 

Mohammed‘s (in press) study, (team) temporal leadership is considered one single construct and this study‘s 

objective of a parsimonious model for temporal leadership, strengthens the argument of doing a factor analysis. 

Furthermore it is the first attempt to research the structure of temporal leadership in this form and could provide 

useful insights for relating the results found in this study with the theory presented earlier in this thesis. The 

objective of the factor analysis was to identify a structure of the variables in temporal leadership, in the literature 

study a model is proposed, the factor analysis was used to test this proposed structure with the data obtained in 

the ‗field‘.    

The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy (MSA) indicates whether or not the variables 

are able to be grouped into a smaller set of underlying factors (Hair et al, 2006). ―This index ranges from 0 to 1, 

reaching 1 when each variable is perfectly predicted without error by the other variables‖ (Hair et al., 2006 

p114). The measurement can be interpreted with the following guidelines: 0.70 or above satisfactional; 0.70 or 

below miserable; and below .50, unacceptable (Hair et al., 2006). In all conducted analysis the KMO was an 

acceptable .70 or above.  

This study tries to take into account that limited observations and a relatively large number of factors detriment 

the MSA degree of intercorrelations. To diminish this effect the factor analysis is conducted in a slightly 

different way. The factor analysis is conducted in several steps, each construct with its items is taken into the 

factor analysis with another construct (with its items), and this is repeated until each construct is analyzed with 

the three other temporal leadership constructs (a visual representation of the steps is made in the upmost part of 

figure 4.3). By doing so this study is able to analyze if the initial structure of temporal leadership, the four 

constructs temporal planning, temporal reminders, pressure and temporal awareness, which is postulated in the 

literature study, has empirical validity. Temporal awareness was deleted from the analyses due to the low 

Cronbach‘s alpha to reduce the chances of overfitting the data. This study tries to employ the most parsimonious 

set of variables, and tried to minimize correlations that deemed significant and appear in the factor analyses just 

by chance.   

Bartlett‘s test of sphericity tests the presence of correlations among variables. It provides the statistical 

significance that the correlation matrix has significant correlations among at least some of the variables. The test 

is desired to be significant, as it is expected that there are relationships between the variables (Hair et al., 2006). 

For all the factor analysis conducted the Bartlett‘s test of sphericity was indeed significant (P<.001). 

Common factor analysis method for extraction was used; this method is most suitable when the primary 

objective is to identify the latent dimensions or constructs represented in the original variables (Hair et al., 2006). 

In SPSS, this was done by choosing for the ‗principal axis factoring‘-method. Rotation was used to obtain a 

simpler and pragmatically more meaningful factor solution (Hair et al, 2006). Some authors (e.g., Clarkson & 

Jennrich, 1988) have discussed in some detail the concept of oblique (non-orthogonal) factors, in order to 

achieve more interpretable simple structure. In empirical social and behavioral research studies the assumption 

of uncorrelated factors is usually a rather strong one (Raykov & Marcouilides, 2008). The results of an oblique 

rotation typically allow an easier substantive interpretation than those of an orthogonal rotation. Oblique rotation 

method is preferred (over orthogonal rotation methods) when the goal is obtaining several theoretically 

meaningful factors or constructs (Hair et al., 2006). Therefore oblique factor rotation was chosen, also because it 
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identifies the extent to which each of the factors is correlated (Hair et al, 2006). In SPSS, this was done by 

choosing for the ‗direct oblimin‘-method. 

A scree plot and the Latent Root Criterion were used to determine the number of factors. ―The rationale for the 

latent root criterion is that any individual factor should account for the variance of at least a single variable if it is 

to be retained for interpretation‖ (Hair et al., 2006 p 120). Only the factors having latent roots (or eigenvalues) 

greater that 1 are considered significant (Hair et al., 2006). A general rule, the scree test results in at least one 

and sometimes two or three more factors being considered for inclusion than does the latent root criterion (Hair 

et al., 2006). Combining the result of the above mentioned criterions and the pattern matrixes the researcher 

concluded that there is in fact scientific evidence for the four dimensions for temporal leadership postulated 

earlier in this thesis. It has to be mentioned that the items do not perfectly fit the predeveloped structure. Some 

items had cross loadings (this depends what is considered a significant factor loading), but the proposed structure 

provided by the factor analysis resembles, according to the researcher, the initial structure. In figure 4.3 the 

questions that resemble the dimensions of temporal leadership are given.   

This factor analysis provides evidence that the questions asked in the questionnaire support the structure made 

earlier in the thesis. This structure could be the origin in future scientific research to further conceptualize 

temporal leadership. Also these findings could contribute to relations the results with the theory. Due to the 

small sample size the structure only provides insights in how temporal leadership could be build up; however no 

conclusions could be drawn from it. For this reason and for brevity it has been decided to tests the hypotheses 

with the general construct temporal leadership with the average of all the items of the dimensions (temporal 

planning, temporal reminders, temporal pressure, and temporal awareness) within it.   
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Figure 4.3: structure of temporal leadership with its variables
 

 

Weakly level measures. 

The coming paragraph will elaborate on internal consistency of the weekly measures. The individual NPD 

effectiveness was measured four times. The fact that there are different weekly measures means that different 

weeks have different internal consistencies, therefore per variable four different Cronbach‘s alphas were 

calculated. This is indicated with t=1, 2, 3, 4 respectively.  

 

 

Taskwork was measured on three dimensions (i.e. creativity, individual learning, and quality). 

Individual Creativity was measured using four items from Miron and colleagues (2004). The items were 

adapted to make clear that they only reflect a domain of one week. Two items from George and Zhou (2001) 

were added. The scale ranges from 1) never to 5) very often. Crohbach‘s Alpha‘s were 0.86, .75, .78 and .85.  

Individual Learning For individual learning, a 4-item scale by Taris and Kompier (2005) was used and 

were only adapted to week-level. The items were translated from Dutch and were adapted to focus on individual 

learning in a specific week. The scale ranges from 1) never to 5) very often. Crohbach‘s Alphas were .84, .85, 

.83 and .88. 

Quality Three items measuring quality were taken from Roe and colleagues (2000). They were also 

adapted for the week-level. Two extra items were developed by the researcher for this study which cover the 

leader‘s opinion of the performance and the perceived quality of oneself. The items were measured using a 5-

point scale ranging from 1) strongly disagree to 5) strongly agree.  Cronbach‘s alpha at t1 was .68. However, 

after deletion of one question ―It is known that my performance of this week is better than that of my colleagues‖ 
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the Crohbach‘s alpha increased to .77. Other week-level alphas (without the above mentioned question) were: 

.71, .70 and .77.  

Teamwork was measured on one dimension.  

Individual Teamwork behavior Twelve items were adopted from Tasa, Tagger & Seijts (2006), the 

items were adapted to week-level. The items were measured using a 7-point likert scale ranging from 1) not at all 

to 7) very much so. The researcher chose to stick to the original scale of Tasa, Tagger and Seijts (2006) which 

had also a 7 point likert scale, this gave the respondent a more accurate possibility of choice. The Crohbach‘s 

Alpha‘s for Teamwork were: .84, .86, .87, and .90.  

 

Wellbeing was measured on four dimensions (i.e. timelessness, perceived control, challenge stress, and 

hindrance stress) 

Timelessness A scale measuring to which extent employees got a feeling of timelessness was not 

available. Therefore, five items were created by the researcher for this study. A 5-point scale ranging from 1) 

never to 5) very often was used for answering these items. Crohbach‘s Alpha‘s were respectively .74, .79, .76 

and .78. 

Perceived control of time For perceived control, a 5-item scale developed by Cleassens et al. (2004) was 

used, the items were only adapted for week-level. The scale range was from 1) never to 5) very often. The 

Cronbach‘s Alphas were .89, .89, .91 and .89 

Challenge stress Three items were adopted from Lee and colleagues‘ (1995) scale for deadline 

challenge. They reflect whether the time pressure is experienced as positive. One extra item was created by van 

Sas (2009) for this study. A 5-point scale ranging from 1) strongly disagree to 5) strongly agree was used. 

According to van Sas (2009) the challenge stress items have good internal consistency; with a Cronbach‘s alpha 

above .90 (also four weekly measured research design). In the current study the Cronbach‘s alpha coefficient of 

the four items for challenge stress were .72, .71, .835 and .81. 

Hindrance stress A scale measuring to which extent time pressure is experienced as negative was 

available from Van Sas (2009). He developed a seven item scale for hindrance stress. According to van Sas 

(2009) the hindrance stress items have good internal consistency, with a Cronbach‘s alpha above .90. Because 

Van Sas (2009) used two items that were redundant, only five items were used of the seven item scale developed 

by van Sas (2009). A 5-point scale ranging from 1) strongly disagree to 5) strongly agree was used for answering 

these items. In the current study the Cronbach‘s Alpha‘s for the five item scale for hindrance stress were good, 

respectively .79 , .87, .87 , and .87. 

4.3.4. Data analysis 

First, the data was checked for missing values. If an item missed more than 30 percent of the values, the item 

was considered to be unreliable (Hair et al., 2006). All items excluded the items measured in week 4 miss less 

than 5 percent (t4 missed 25%), thus all measures could be considered reliable. The data was also checked for 

outliers, but due to the fact that responses could vary between 1 and 5 (with the exception for teamwork 1-7) 

only responses beyond or below these possible responses would be deleted; this is because ‗normal‘ outliers 

could represent important and actual cases. The reason that outliers exist is the data could be caused by the fact 

that some people are more extreme in answering the question than others.    

 

Dissimilarity: 

This study is also interested in the effect of dissimilarity of individual temporal characteristics on individual 

NPD effectiveness. Dissimilarity relates to the distance between an individual team member and his or her 

teammates in terms of individual temporal characteristics. This study uses the dissimilarity equation as presented 

by Zenger and Lawrence (1989), with this equation x, the individual characteristics scores (i.e. deadline action 

style, polychronicity), could be transformed into a measure that reflects individual dissimilarity on a specific 

characteristic.  
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D
G
 is the extent to which a team member i within a certain team G differs from his or her fellow project team 

members j with respect to a specific individual temporal characteristic, n is the number of members within 

project team G, and x is an specific individual temporal characteristic score. For each individual a D
G
 score on a 

specific individual temporal characteristic was computed. A D
G
 score of zero would indicate that an individual is 

perfectly similar to the other team members in his/her project, whereas high D
G
 scores indicate dissimilarity. 

Employees at CLS are mostly working on two projects; Amanda and Mondriaan. Furthermore there are different 

roles in a project; hardware engineer, software engineer, data manager, quality manager and project leader. This 

study divided CLS employees in four different groups based on their role and project. Employees who are 
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accounted to a specific group are considered to spend his/her time in that specific group collaborating intensively 

with their team members.    

HLM   

The data obtained by the questionnaire was two folded; individual-level data (individual temporal characteristics 

and temporal leadership) and weekly-level (longitudinal) data (individual NPD effectiveness). The study only 

concerned relationships between week-level variables or between general-level and week-level variables. 

Because individual NPD effectiveness is measured on four different time intervals this data is considered 

longitudinal. Snijders & Bosker (1999) recommend in their book to use the Hierarchical Linear Modeling 

(HLM) approach for longitudinal multilevel data. The HLM approach is flexible to deal with fixed measurement 

occasions where the data for some individuals is incomplete (Snijders & Bosker, 1999). When using HLM for 

analyzing longitudinal data three requirements should be considered; at least three data points per person, an 

outcome that changes over time, and some metric for measuring (Norman & Streiner 2008). The data of the 

current study satisfies these requirements. As it is necessary to analyze week-specific effects, independent week-

level variables were centered on the person mean, and independent person-level variables on the grand mean 

(Hofmann & Gavin, 1998). This study does not contain independent week-level variables, but it does contain 

independent person-level variables, namely individual temporal characteristics and the perceived temporal 

leadership. These two variables will be centered on the grand mean. With centering the ‗0‘ value will fall in the 

middle of the distribution of the predictors, the intercept estimates will be estimated with much more precision 

and is also better interpretable.   

 

Hair et al. (2006) describes the steps that need to be followed: 

Step 1: Estimate a null model. ―The first step is to calculate a null model, which acts as the baseline for making 

comparisons of improvement in model fit‖ Hair et al., 2006 p 361). The most common null model, and 

the one this study has applied, is one without any independent variables (IV) (Hair et al., 2006). HLM 

measures model estimation fit with the value of -2*log of the likelihood, referred further as -2LL. -2LL 

can be regarded as a measure of lack of fit between model and data (Snijders & Bosker, 1999). The 

minimum value for -2LL is 0, which corresponds to a perfect fit (likelihood =1 and -2LL is then 0). 

Thus, the lower the -2LL value, the better the model fits (Hair et al, 2006). 

Step 2: Calculate a proposed model. This model (Model 1) contains the independent variable (IV) that needs to 

be included. Hopefully, model fit will improve from the null model and result in a lower -2LL value 

(Hair et al., 2006). For hypotheses that predicted only a relationship (e.g. temporal leadership) a p-value 

of .05 is used (Hair et al., 2006 p 361) used; for hypotheses that also predict a direction of the 

relationship (i.e. dissimilarity in individual temporal characteristics) a p-value of .10 was used. 

Step 3: Assess –2LL difference. The final step is to assess the statistical significance of the -2LL value between 

the two models (null model versus proposed model) (Hair et al., 2006). If the statistical tests support 

significant differences, then we can state that the set of independent variable(s) in the proposed model is 

significant in improving model estimation fit (Hair et al, 2006). This is done using a chi-square test 

(degrees of freedom are equal to the number of added variables, always 1 in this study‘s case).  

 

Testing Moderation 

A moderating variable affects the relationship of the independent variable on the dependent variable (see figure 

4.4). Moderating variables tend to be stable (e.g., temporal leadership). The moderator interacts with the 

independent variable to predict outcome scores. Thus, certain levels of a moderator under certain conditions of 

the independent variable might predict different levels of the dependent variable (Hair et al., 2006). To test 

whether a moderation variable is significant several steps should be added with the HLM model. In the basic 

model (see model 1) a moderator variable is added, this results in model 2. The last step is to add the interaction 

effect between the independent variable and the moderator variable, which results in model 3. If the interaction 

effect leads to a significant model improvement and the interaction effect is significant, there is moderation. 

Subsequently, the significance of the simple slopes is tested to find out which regression lines of the interaction 

are actually significant. This is done using the tool created by Preacher and colleagues (2006).  
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Figure 4.4: Hierarchical Linear Modeling 

 

4.4 Conclusion 
In this study the combination of a questionnaire and in-depth interviews was selected, to serve the rigor and as 

well as the relevant theme. With the use of a questionnaire many employees could be reached. The employees at 

CLS are working new innovative products, developing hardware as well as software and are therefore considered 

a representable sample of the R&D community; the questionnaire enables this study to collect standardized data 

about the R&D representable for the R&D population. However, a questionnaire could be considered as 

inflexible and mainly aimed at quantitative data. Therefore, in order to complement the survey data, in-depth 

interviews were conducted to obtain qualitative data, both as a precursor and a follow-up to the quantitative data. 

Interviews are a flexible form of doing research. Issues that are hardly possible to grasp in a survey, come to 

light more easily via an interactive interview. Another objective of the interview was identifying challenges at 

Philips CLS.  

This study paid a lot of attention to conduct reliable research, which could be realized because of several 

reasons. First, the creation of temporal leadership extensively used findings in recent literature, furthermore 

literature has been used to formulate relevant research questions, draw up hypotheses and for the creation of the 

research instruments. All hypotheses cover a different aspect of temporal problems and are formulated in such a 

way that they were measurable.  Second, the hypotheses were investigated both quantitatively and qualitatively. 

The use of multiple research methods to collect the data (also referred to as data-triangulation) leads to increased 

reliability through a higher level of independence concerning the research methods used. Third, the questionnaire 

was designed such that both academic and practical relevance (pilot-testing the survey with an industry expert 

and an expert in designing questionnaires) could be obtained. Fourth, several in-depth interviews were conducted 

such that all different types of software development roles were represented (i.e., test engineer).  

Through the combination of all these procedures this study is focused to use valid methods and obtain reliable 

results. The results following from this research are discussed in the next chapter. 
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5. Results (Qualitative) 
This chapter describes the results of the qualitative study; the results were obtained through semi-structured 

interviews. The reader must bear in mind that statements are made by individuals and will not hold for every 

employee within the CLS department. However it is a good method to obtain practical problems within the CLS 

department and research the practical implications on the statements made in this thesis.  

The chapter elaborates on the identification where time is lost and the question why deadlines often could not be 

reached at CLS. This thesis makes suggestions to underling processes that could be improved to make CLS more 

competitive. As a department within Philips, CLS has to subject to decisions made by higher management and 

contribute to the business. This research is focused only on the CLS department; the scope of the researcher is 

therefore limited and therefore will be mainly focused on the internal processes at CLS. This chapter will first 

provide an overview of the general challenges at CLS, after that will be elaborated on interesting challenges 

related to the topic of this thesis. 

Before turning to the challenges at CLS it has to be mentioned that in general people at CLS are satisfied with 

working at CLS and the performance of CLS as a whole. One of the core strengths of the CLS department is the 

motivation and team spirit of their members. Although it has to be said that a lot of things go really well at CLS 

there are still points of improvement. The interviewees were asked to rate the performance of CLS as a whole 

concerning NPD on a rate of 1-10. The average answer was 7.08 (SD=.37). They were also asked to rate the 

performance of their team on a rate of 1-10, the average answer was with this question 7.83 (SD=.48). Software 

development at CLS works with the agile methodology, a consequence of working with this method is that every 

time period (this case four weeks) specific features should be delivered. The participants of the interviews were 

asked to what degree some features are postponed to another sprint (1 never 10 always). The average answer was 

8.10 (SD=.53), which indicates that features are very often postponed to the next sprint. Concluding from these 

results, employees at CLS are pretty satisfied about the performance of how development of new innovative 

products is achieved (especially about the agile software develop method), however it indicates that there is 

room for improvement, especially concerning deadline commitment. 

 

This research project tried to provide a complete overview of the challenges that lead to time loss at CLS, the 

complete overview is presented in figure 5.1. This thesis makes a differentiation between general challenges and 

subject related challenges. The qualitative part of this study tries to satisfy two objectives namely; indicate 

possible challenges at CLS and providing/indicating practical relevance for the more theoretical part in this 

study. The general challenges will be discussed on a superficial level, the challenges that relate mostly to the 

theme of this research project will be discussed more extensively and related to the variables under study. 

5.1. General challenges related to time loss 
In this section the general challenges will be presented, the general challenges relate to the process (excluding 

planning) and product boxes as depicted in figure 5.1.  

 

Process challenges 

The process challenges relate to challenges ‗how things are done‘ at CLS. It involves planning, risk 

management, stakeholder engagement, communication, resources and skill. The coming section will elaborate on 

each challenge. 

 

Risk management 

Several interviewees indicate that precious time is lost due to the fact that predevelopment and research is not 

sufficient and therefore risk management is failing. Although it is evident that developers of new innovative 

products will be faced with a lot of uncertainties and possible setbacks it is indicated that the predevelopment 

phase is not sufficient for developers at CLS. Consequently, when risks and feasibility studies are failing, 

developers are confronted with (major) unexpected and unwelcome challenges that withdraw a lot of their 

‗normal‘ developing time. An interviewee indicated that through the high seniority (experience) of the team, 

major incidents were avoided but if predevelopment was done well the team could function with considerate less 

senior teams as well. Another interviewee indicated that for software (and probably for hardware as well) 

developing teams are prone to rapid accumulation of technical debt. Like a financial dept, technical dept incurs 

interest payments, which come in the form of the extra effort that has to be done in the development phase due to 

the quick and dirty design choices in the predevelopment stages.  

Some time loss is generated by another form of risk management, developers have the habit to focus too much 

on urgent matters, or better said, matters that people think are urgent. This could lead to what is called ―firefight 

mode‖, when people or teams are in a constant firefight mode they are constantly working in crisis and not a lot 

of time is reserved for normal development. An interviewee indicated that developers are, often in later stages of 
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the project, unnecessary in firefight mode. It is proclaimed that leaders could be an important factor to diminish 

this phenomenon by setting priorities and have a better sight on the process.  

 

Development teams are always confronted with challenges when integrating parts of a project together, 

especially in software this used to cause a ‗big bang‘ were several problems just before the end of a project could 

cause the project to grind to a halt and in fact jeopardize the whole project. Software is currently working 

according to the agile principles, this leads to considerable smaller integration problems due to more frequent 

delivery of parts of the product (at the end of each sprint). However, as indicated by interviewees, there are still 

integration problems that are caused by bad communication channels and sloppy documentation concerning 

requirements. Ambiguity in requirements and specifications are sometimes changed in the middle of the project.  

 

Communication 

Some interviewees indicated that documentation management is a mess, sometimes only certain people know the 

existence of specific documents and it is unknown which document is the most recent due to ambiguity in 

version administration between companies and within the department itself.  

Some interviewees indicate that concerning software development the agile method is too programmer-centric 

leaving it unclear how to balance work across the organization. There is a need for better documentation and 

coaching for non-development participants to understand the problems software development is facing. 

Furthermore the agile method prescribes every-day-meetings (in this case Scrum meetings) that covers what has 

been done and what will be done that day. Furthermore, there is time to discuss planning issues. Although these 

meetings are considered useful they have little structure (random length). An interviewee indicated that ―the 

fun/benefit equation‖ often leaps to the fun part. With more structured communication unnecessary time loss 

could be prevented. 

 

Stakeholder engagement 

Although strategic decisions are beyond the scope of this research project, stakeholder engagement is considered 

a liability for performance that affect the internal processes. Interviewees indicate that too much power can be 

granted to the product owners when it comes to steering the product. Although developers understand that 

product owners are the sponsors of the project they indicate that these product owners often lack the necessary 

knowledge to really understand what is technically possible for what price. It was stated that if they have an 

agenda, they can cause a lot of damage always demanding more and change requirements and specifications. An 

interviewee indicated that because agile is designed for last minutes change in requirements it lacks sufficient 

checks to balances and give opposition to change in requirements and features. Stakeholders are also not able to 

correctly assess when a deliverable is good enough, therefore too complicated solutions are produced when 

simpler solutions would be adequate as well (or the other way around). Furthermore the tender procedure for 

development is contradictionary. Sponsors/product owners want a fixed price, but due to the uncertainty and the 

poor estimation of risks this is impossible. Because projects are divided through tenders made by project 

managers, budget estimations are always too low and in the end the ―spin game‖ will be played; product is 90% 

finished but extra resources are needed to get the job completely done. An interviewee indicated: ―in Philips 

there is always unrealistic project planning and budget structure and people are aware of that so they do not 

bother that much‖. A logic consequence, due to these unrealistic project planning and budget structures projects 

are almost never finished on time and according to budget. When extra budget is needed to finish the project this 

is usually granted due to the fact that so many resources are invested and the project has a prosperous outlook 

that it is impossible to pull the plug.    

 

Resources and skills 

An interviewee indicated that, due to the unclear requirements, developers are sometimes overscoping solution. 

It is like opening an envelope with a chainsaw, sometimes a simple tweak or fix is sufficient, according to the 

interviewee developers at CLS have sometimes the habit to make things more difficult when in fact a more 

simplistic was good enough. Another really different challenge that has to be overcome according to several 

interviewees is the fact that certain resources are difficult to obtain. Sometimes several days pass between asking 

for a resource and obtaining that resource (e.g. laptop).    

 

Products 

An often heard compliant when interviewing developers and architects is the lack of vision. Philips wants to 

create a platform where several products could be developed from (this is eventually cheaper and faster), but the 

developers and architects miss a clear vision what future products will be developed and what future 

requirements could be. Although it is difficult (impossible) to predict specific requirements of future products 

when requirements of current developed product are not even known exactly, but a vision on future features is 

possible. With a clear vision it is possible to reckon with future features when developing current products, this 

could make re-use easier and save costly resources for future products. Another issue that was indicate was the 
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speed over quality decisions, sometimes solutions or decisions are made quickly when in fact when more time 

and resources were invested other more sensible decision would be made which could in the long run overcome 

the time lost for taking the time for that decision.   

 

The overall conclusion that could be made for the general challenges is that the requirements are not clear, which 

causes considerable time loss. Also a lack of vision by higher management impedes re-use which could be an 

important factor to develop faster. Lastly communication could be better, too often it is not known which version 

is the latest or sloppy documentation requires valuable time to obtain the information that is needed (this is intern 

as well as with extern companies).  The fact that CLS works with high seniority in their teams has disguised the 

underlying problems. Through the expertise, commitment, and knowledge of the employees NPD projects are 

succeeding. Overall it has to be mentioned that the interviewees think that the challenges that were presented in 

this section are taken care of and they see improvements along the way.   

5.2. Subject-related challenges 
This section presents the challenges that are more related to the subject of this thesis.  

First this subsection will present challenges that relate to planning, after that will be elaborated on challenges 

that involve the people at CLS. 

 

Planning 

As mentioned earlier, developers indicated that requirements are often unclear. Several interviewees indicated 

that at CLS there is a too light requirement or architecture planning, causing ambiguity and loss of effectiveness. 

Furthermore they indicate that the roadmap is unstable or not known by the developers. This lack of knowledge 

impedes developers to obtain an overview of the planning and the status of the project. Some interviewees 

indicated that, mainly applicable for hardware development, there is a lack in process monitoring. Developers 

are relatively unaware of colleagues‘ tasks and status in the project, even for tasks they are dependable on for 

smooth continuation. Leaders could play an important role in facilitating a more robust planning and making 

employees aware of the status of the project. Overall CLS employees indicated that they want more information 

on where the project stands, it seems that they want this information to obtain higher feelings of perceived 

control. This validates the expected positive relation of temporal leadership on perceived control of time.  

Some interviewees also indicated the problem of building up requirements (postpone requirements to the next 

sprint). When it is decided, due to disappointments in development or due to unrealistic planning, to postpone 

certain requirements or features (concerning software) to the next sprint, the already tight schedule gets even 

further stretched and requirements will build up. One interviewee indicated that at CLS even a 30% contingency 

is not enough to cover all the must haves (which are the requirements that should be in the product).  

Developers at CLS are often responsible for making a planning about tasks, developers indicated that the 

estimation of the task is often accurate but the dependency on others is often a problem. Sometimes tasks have to 

be performed sequentially, meaning that task A has to be completed before task B can start. If a former task has 

an unexpected delay, the second task will also take more time. It is important to stress that these dependencies 

are only problematic if they deviate from the initial plan. In case of hardware, suppliers are often late and delay 

the process. This problem also occurs because of interdependencies between hardware and software. If, for 

instance, hardware takes longer than planned, software cannot progress with for example testing.  

 

People 

Some developers indicate that there is sometimes too much work in progress and that they are too often 

disturbed by past or future issues. Some indicate that their productivity takes a dive when they are working on 

two or more things. Developers at CLS are also often disturbed by colleagues to offer support. Some indicate 

that this has a serious negative effect on their performance. Practice learns that programmers need ten minutes 

(reading back what they have done etc.) to go in programming mode again and, after such a disturbance, proceed 

with their work (Cockburn 2001).  

One interviewee remarked that not every employee is on the same pace. This interviewee presented the 

following example: Some people at CLS have different work tempo, some are always stressed about the deadline 

and want things get done yesterday when in fact we live already today with the problems of tomorrow. Also 

some developers are more preoccupied about time than others. Some individuals, for example, are structurally 

late for meetings. Often the same people have to be reminded for appointments made, it seems to be that some 

people are more aware of passing of time and are more punctual. Another point which came to the forefront was 

the lack of a meeting structure in place which causes meetings to be ineffective and time consuming.  

 

Practice learns that often the same people or people from other companies turn in work late or not according to 

what has been agreed upon; this behavior seems to be structural. The researcher noticed that there is no 

performance measurement system in place at CLS to measure performance of their employees. Often people are 
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not really aware of the consequences of their behavior on others. Through a performance measurement system 

people can become aware of their own performance. In coaching discussions, people could be confronted with 

their behaviors and the effect of these behaviors to others. Some behaviors are subtle in their presence but could 

cause conflict and inefficiency, and consequently, a loss in the valuable resource time. Because in NPD, 

developers are dependable on each other it is expected that individuals due to their own style of time use cause 

colleagues to get hinderanced in obtaining their maximum performance and wellbeing in work.  

 

The example presented by an interviewee about different pace of some individuals, and the before mentioned 

challenges indicate that there is practical relevance for researching individual temporal characteristics and their 

effect on effectiveness. The findings in this qualitative research give practical evidence that loss in effectiveness 

could be caused by temporal characteristics. How strong they are and their meaningfulness to NPD effectiveness 

will be presented in the next chapter.    

Time loss

Process
Planning

· Building up requirements (postpone requirements to the next month)

· Too light requirement or architecture planning

· Roadmap unstable or not known by developers

· Progress monitoring not well established (specific for hardware development)

· Estimation of dependencies on others is difficult 

· Wrong prioritizing by leaders/followers

· Even 30% contingency is not enough to cover all the must haves

Risk management

· Pre-development and research is not sufficient, therefore a lot of uncertainties in the development phase. Also risks are not covered 

well, through experience the major incidents have not occurred jet. Agile software teams and hardware teams may be prone to rapid 

accumulation of technical debt. Like a financial dept, technical dept incurs interest payments, which come in the form of the extra effort 

that we have to do in the development phase because of the quick and dirty design choice. 

· Integration problems (just before the end of the sprint problems will occur which could jeopardize the project)

· New technology may have major setbacks (it is expected that it works or that it is possible to use but because it is new there is high 

uncertainty, example green led)

· Too much enfaces on urgent matters, or better; matters that people think are urgent. Therefore only working in crisis and not a lot of 

time for normal development

Communication

· Agile development is too programmer-centric leaving it unclear how to balance work across an organization. There is a need for better 

documentation and coaching for non-development participants

· scrum meetings have a random length

Stakeholder engagement

· Too much power can be granted to the product owners when it comes to steering the product. If they have an agenda, they can cause 

a lot of damage. Agile teams seem to lack sufficient checks and balances.

· Stakeholders are not able to correctly assess when a deliverable is good enough (solving problems that are not important or significant)

· Sponsors want a fixed price but this is almost impossible (too much uncertainty) 

· Not clear when product is finished (playing the “spin” game everything is always 90% finished extra money is needed to get the job 

completely done

Resources and skills

· Overscoping the solution; a metaphor is opening an envelope with a chainsaw. Sometimes a simple tweak or fix -not a new system- to 

an existing application is all that is needed to satisfy the requirement

· Developers have too many things to do, they are not able to concentrate on one problem

· Difficult to obtain resources

People
Leader & follower

· Not everybody is on the same pace

· Too much work in progress (people need to be able to focus 

and not be bothered with future, past, or other things). Often 

the productivity takes a dive when developers are working on 

two or more tasks/topics. 

· Punctuality of colleagues, working companies etc.

· Dependent on others, decisions of others (people and 

companies) effect efficiency and effectiveness of employees.

· No performance measurement system (performance 

employees not measured)

· Meeting problem (no meeting structure in place, ineffective 

meetings)

· Employees get often disturbed (support to others)

· Wrong prioritizing by leaders/followers

· Lack of coaching 

Products
· Differences in specifications (some specifications will be 

changed but this is not clear to everyone)

· Specifications are not complete

· No clear vision, Philips wants a platform where to build future 

products on but this is unclear and not known by developers 

what will be expected in the future.

· Speed over quality decisions

 
Figure 5.1 overview of challenges at CLS 
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6. Results (Quantitative) 
This chapter will present the results of the quantitative research. Although, as shown in the factor analysis, a 

fairly clear distinction could be made between the variables in temporal leadership (temporal autonomy, 

temporal planning, temporal reminders, pressure, and temporal awareness) it is decided to test the hypothesis 

with the general construct temporal leadership instead of the variables separately, in the discussion will be 

elaborated on this decision.  

 

Means, standard deviations and zero-order correlations among all variables are presented in Table 6.1 (see next 

page). On average all individual temporal characteristics are evenly present in the sample, but concluding for the 

high average dissimilarity diverse in their present. The perceived temporal leadership is average, also when 

looking at the standard deviation (about 68 percent score between 2.61 and 3.67). In comparison with the other 

perceived NPD effectiveness measures, individual creativity and hindrance stress scored relatively low and 

perceived quality relatively high (teamwork is measured on a seven point likert scale and therefore considered 

average). First preliminary conclusions that could be drawn are that employees at CLS are not really hinderanced 

nor challenged by time pressure and rate their performance on taskwork and teamwork as average.  

The correlations marked in grey are the correlations of variables that belong to the same construct (i.e. individual 

temporal characteristics, dissimilarity individual temporal characteristics, taskwork, and wellbeing). The 

variables in these groups often correlate significant with each other, which is by no means extraordinary, but 

their correlations are not to the extent that they are interchangeable. The correlations marked in yellow represent 

the correlations from the dependent variables with the independent variables. The correlations of perceived 

temporal leadership with the dependent and independent variables are marked with green. There are strong 

correlations between temporal leadership and the independent variables (individual creativity, individual 

learning, timelessness, and perceived control). Concluding, the overall correlation between taskwork, teamwork, 

and wellbeing generally seem to make sense, in that they seem to go together.  

 

All significant relationships that resulted from the multilevel analysis are shown in figure 6.1. An overview of all 

relationships and their results is given in appendix IV.   

In Table 6.2 an overview of the results on all hypotheses is presented. This chapter will further elaborate on these 

results of the multilevel analysis. A relation is considered significant if the new proposed model and the variable 

are considered significant. The next sections only deal with those relationships that were found to be significant. 

In other words, all relationships that are not dealt with in the coming sections were not significant.  

 

 Individual 

Temporal 

Characteristics
Individual NPD      

effectiveness

· Taskwork

· Teamwork

· Wellbeing

Temporal leadership

 Dissimilarity of 

Individual 

Temporal 

Characteristics

Deadline style * Perceived Control   -.42(.16)*

Deadline style * Hindrence stress    -.30(.17)†
U-Shaped * Challange stress            .15(.09)†
U-Shaped * Hinrance Stress            -.20(.10)*

Polychronicity * Hinrance Stress       .26(.12)*

Dissimilarity Deadline * Individual Creativity         -.53(.10)*

Dissimilarity Deadline * Quality                             -.32(.18)†
Dissimilarity Deadline * Timelessness                  -.94(.23)**

Dissimilarity Deadline * Challange Stress             -.50(.26)†
Dissimilarity Steady * Timelessness                     -.37(.12)†
Dissimilarity Time Urgency * Timelessness          -.72(27)**

Dissimilarity Time Urgency * Perceived Control    -.65(.32)*

Dissimilarity Polychronicity * Individual Creativity -.56(.19)*

Dissimilarity Polychronicity * Timelessness          -.93(.21)**

Dissimilarity Polychronicity * Perceived Control    -.59(.17)*

** = significant at P<0.01 

* = significant at P<0.05 

† = significant at P<0.1

Diss. Deadline * Temp Leadership * Ind Learning        -1.00(.48)*

Diss. Deadline * Temp Leadership * Perc. Control          .83(.45)†
Diss. U-shaped * Temp Leadership * Perc. Control       1.18(.40)*

Diss. U-shaped * Temp Leadership * Timelessness        .06(.33)†
Diss. Time Urg. * Temp Leadership * Hindr. Stress      -1.65(.62)*

Diss. Polychronicity * Temp Leadership * Ind Learning  -.69(.40)*

Deadline Style * Temp Leadership* timelessness    .53(.22)*

Steady Style * Temp Leadership* Ind. Creativity      -.33(.16)*

Steady Style * Temp Leadership* Quality                -.33(.13)*

Steady Style * Temp Leadership* Perc. Control      -.59(.19)**

Steady Style * Temp Leadership* Hinr. Stress         .43(.21)*

Time Urg. Style * Temp Leadership* Perc. Control -.75(.27)*

Polychronicity * Temp Leadership* Quality              .24(.33)† 

Temporal Leadership * Individual Creativity     .31(.13)*

Temporal Leadership * Individual Learning      .41(.18)*

Temporal Leadership * Timelessness              .46(.13)**

Temporal Leadership * Perceived Control        .41(.16)*

 
Figure 6.1: Significant effects found 
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*Correlaton significant at .05 level
 

** Correlation significant at .01 level 

Table 6.1: Means, Standard Deviations and Zero-Order Correlations between Study Variables
 

 

 

 

 

 

 

 

 

 

 

 

 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1) Deadline style 3.08 .54 -                   

2) Steady style 2.91 .71 -.41** -                  

3) U-Shaped style 2.63 .88 -.28** -.26** -                 

4) Time Urgent style 3.01 .52 -.41** .25** .15 -                

5) Polychronic style 2.93 .72 .27** -.22* -.15 .02 -               

6) Diss. Deadline .73 .31 .39** -.41** -.26** -.53** .24** -              

7) Diss. Steady .94 43 .25** -.23* -.14 -.54** -.12 .62** -             

8) Diss. U-Shaped 1.26 .37 .14 -.00 .13 -.38** -.28** .13 .56** -            

9) Diss Time Urgency .81 .30 .39** -.07 -.20* -.38** .05 .51** .71** .39** -           

10) Diss Polychronicity 1.05 .32 .34** -.26** -.05 -.49** -.05 .78** .56** .26** .50** -          

11) Temporal Leadership 3.14 .53 -.24** .18* -.04 .25** -.25** -.22* -.16 .06 -.47** -.25** -         

12) Ind. Creativity  2.95 .59 -.17 .19* .02 .16 .07 -.30** -.19* -.10 -.17 -.33** .29** -        

13) Ind. Learning  3.08 .68 .08 .05 -.20* .26** .26** -.23* -.23* .00 -.14 -.30** .35** .44** -       

14) Quality 3.50 .44 -.05 .04 .13 .01 .28 -.23* -.15 .19* -.16 -.21* .11 .29** .33** -      

15) Timelessness 3.23 .59 -.11 .20* -.10 .22* -.21** -.51** -.28** -.05 -.37** -.52** .44** .22* .26** .20* -     

16) Perceived Control 3.22 .70 -.34** .08 .07 .25** -.01 -.22* -.12 -.06 -.27** -.28** .33** .18* .05 .30** .35** -    

17) Challange Stress 3.24 .55 .07 -.08 .23* .15 -.03 -.29** -.00 .16 .12 -.15 -.02 .20* .13 .29** .18* .15 -   

18) Hindrance Stress 2.41 .62 .29** .09 -.28** .12 .27** .16 -.18 -.22* .04 .72 -.11 .02 .30** -.27** -.06 -.30** -.38** -  

19) Teamwork 4.08 .88 .27** -.01 -.07 -.00 .13 -.19* -.14 -.01 .03 -.20* -.15 .14 .26** .17 .07 -.19* .19** .16 - 
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Table 6.2: Overview of hypothesis 

6.1 Relation between individual temporal characteristics and 
individual NPD effectiveness 

In the first set of hypotheses it is suggested that individual temporal characteristics are related to individual NPD 

effectiveness (in terms of taskwork, teamwork, and wellbeing), the section below will elaborate on the relations 

with each of the variables of individual temporal characteristics.  

Hypothesis 1a stated that the deadline action pacing style will be positively related to taskwork and 

wellbeing and negatively to teamwork. Deadline action pacing style was also found to be significant related with 

perceived control of time, but the effect was contrary to what was expected. Deadline action style showed a 

significant negative relationship with perceived control (E=-.42, SD=.16, P<0.05). This means that employees 

with a deadline action style perceive lower levels of control over time in their work. Lastly, the Deadline action 

 Hypothesis Support 

Individual temporal 

characteristics on 

individual NPD 

effectiveness  

H1a  
Deadline style 

Not supported  

        Sig. relation in opposite direction for perceived control 

        Sig. relation for hindrance stress 
H1b Steady style Not supported  
H1c U-Shaped 

style 
Partly supported for wellbeing 

        Sig. relation for challenge stress  

        Sig. relation for hindrance stress 
H1d Time urgency Not supported 
H1e Polychronicity Not supported  

        Sig. relation in opposite direction for hindrance stress 
Dissimilarity in 

individual temporal 

characteristics on 

individual NPD 

effectiveness 

H2 
Diss. deadline style 

Supported for individual creativity 

Supported for quality 

Supported for timelessness 

Supported for challenge stress 
Diss. Steady style Supported for timelessness 
Diss. U-Shaped style Not supported 
Diss. Time urgency Supported for timelessness 

Supported for perceived control 
Diss. Polychronicity Supported for individual creativity 

Supported for timelessness 

Supported for perceived control 
Moderation of 

temporal leadership 

on relation 

individual temporal 

characteristics and 

individual NPD 

effectiveness 

H3  
Deadline style 

Supported for timelessness  

Steady style Not supported   

        Sig. relation in opposite direction for individual creativity 

        Sig relation in opposite direction for quality  

        Sig. relation in opposite direction for perceived control  

        Sig. relation  in opposite direction for hindrance stress 
U-Shaped style Not supported 
Time urgency Not supported  

        Sig. relation in opposite direction for perceived control 
Polychronicity Supported for quality 

Moderation of 

temporal leadership 

on relation  

dissimilarity  in 

ind. temporal  

characteristics and 

individual NPD 

effectiveness 

H4  
Diss. deadline style 

Not supported  

        Sig. relation in opposite direction for individual learning  

        Sig. relation for perceived control 
Diss. Steady style Not supported 
Diss. U-Shaped style Supported for perceived control 

Supported for timelessness 
Diss. Time urgency Supported for hindrance stress 
Diss. Polychronicity Not Supported 

        Sig. relation in opposite direction for individual learning  

Direct effect of 

temporal leadership 

on taskwork, 

teamwork, and 

wellbeing 

H5 Supported for individual creativity 

Supported for individual learning 

Supported for timelessness 

Supported for perceived control 

 



 

46 

 

pacing style was found to be significant related with hindrance stress. Deadline action style showed a significant 

negative relationship with individual teamwork (E=-.30, SD=.17, P<0.10). This means that employees with a 

deadline action style have in general lower perceived levels of hindrance stress.  

Concluding from the relations presented above H1a cannot be supported, for wellbeing ambiguous relations were 

found, for taskwork no significant relations were found.  

Hypothesis 1b stated that steady action style workers are negatively related to taskwork teamwork, and 

wellbeing. For Hypothesis 1b no significant relations were found, therefore this hypothesis is rejected.   

Hypothesis 1c stated that U-Shaped action style workers are positively related to taskwork, teamwork 

and wellbeing. U-shaped action style was found positively significant related with challenge stress (E=.15, 

SE=.09) and negatively significant related to perceived hindrance stress (E=-.20, SE=.10, P<.05), indicating that 

the H1c is partly supported for wellbeing by challenge stress and  hindrance stress. This means that U-Shaped 

action styled individuals tend to have a higher wellbeing which expresses itself through higher feelings of 

challenge stress and lower feelings of hindrance stress.  

Hypothesis 1d stated that time urgent workers are negatively related to taskwork and negatively related 

to teamwork and wellbeing. For hypothesis 1d no significant relations were found, therefore this hypothesis is 

rejected. 

Hypothesis 1e stated that polychronic workers are positively related to taskwork, teamwork, and 

wellbeing. Polychronicity was found to be significant related with hindrance stress, but the effect was contrary to 

what was expected. Polychronicity showed a significant positive relationship with hindrance stress (E=-.26, 

SD=.12, P<0.05). This means that employees who are considered polychronic have higher feelings of hindrance 

stress when time pressures occur. 

 

In the first set of hypotheses it is suggested that individual temporal characteristics are related to individual NPD 

effectiveness (in terms of taskwork, teamwork, and wellbeing) however the results were disappointing. Overall 

this study concludes that a there too little evidence to support the relation between individual temporal 

characteristics and NPD effectiveness.  

6.2 Relation between dissimilarity in individual temporal 
characteristics and individual NPD effectiveness 

Hypothesis 2 involves the negative effect of dissimilarity in individual temporal characteristics on individual 

NPD effectiveness (in terms of taskwork, teamwork, and wellbeing). Because this in hypothesis 2 only one-side 

relations are predicted, namely high dissimilarity in individual temporal characteristics has a detrimental effect 

on taskwork, teamwork, and wellbeing, a one-sided test could be used.  

 

Hypothesis 2 supposed a negative relation between dissimilarity in individual characteristics and NPD 

effectiveness. In terms of dissimilarity in pacing style this study does indeed find a negative relationship with 

individual NPD effectiveness.  

For dissimilarity in deadline action style four significant rations were considered significant.  First the relation 

dissimilarity in deadline action style with individual creativity is presented. Dissimilarity in deadline action style 

was negatively significant related to individual creativity (E=-.53, SE=.10, P<.05), indicating when degree of 

dissimilarity in deadline action style is high this negatively relates to individual creativity. The second significant 

relation of dissimilarity in deadline action style is with quality. Dissimilarity in deadline action style was 

negatively significant related to perceived quality (E=-.32, SE=.17, P<.10), indicating that a high degree of 

dissimilarity in deadline action style negatively relates to perceived quality. The third significant relation of 

dissimilarity in deadline action style is with timelessness. Dissimilarity in deadline action style was negatively 

significant related to perceived timelessness (E=-.94, SE=.32, P<.001), indicating that a high degree of 

dissimilarity in deadline action style negatively relates to perceived timelessness. The last significant relation 

that was found significant for dissimilarity in deadline action style was the relation with challenge stress. 

Dissimilarity in deadline action style was negatively significant related to perceived challenge stress (E=-.50, 

SE=.26, P<.10), indicating that a high degree of dissimilarity in deadline action style negatively relates to 

perceived challenge stress. 

For dissimilarity in steady action style one significant relation was found. Individuals who are dissimilar in 

steady action style were negatively significant related to timelessness (E=-.37, SE=.20, P<.10), indicating that 

when individuals are considered dissimilar relate low to perceived timelessness. In general it is expected that 

individuals who are dissimilar experience in general less frequent feelings of timelessness.   

 

For dissimilarity in U-shaped action style no significant relations was found.  

Concerning the effect of dissimilarity on pacing style is supported for taskwork and wellbeing. Dissimilarity in 

deadline action style was negatively significant related to individual creativity and quality, which supports the 

negative relation between dissimilarity in pacing styles and taskwork. Dissimilarity in deadline action style was 
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significant negative related to timelessness and challenge stress, dissimilarity in steady action style was 

negatively significant related with timelessness, which gives support for the negative relation between 

dissimilarity in pacing styles and wellbeing.  

 

In terms of dissimilarity in time urgency this study does indeed find a negative relationship with perceived 

control and timelessness. First the relation dissimilarity in time urgency with perceived control is presented. 

Dissimilarity in time urgency was negatively significant related to perceived control (E=-.65, SE=.32, P<.05), 

indicating that an individual who is dissimilar in time urgency relate negatively with perceive control. The 

second significant relation of dissimilarity in time urgency was with timelessness. Dissimilarity in time urgency 

was negatively significant related to timelessness (E=-.72, SE=.27, P<.01), indicating when an individual who is 

dissimilar in time urgency relate negatively to perceived timelessness. The two negative relations give support 

for the negative expected relation between time urgency and wellbeing.  

 

In terms of dissimilarity in polychronicity this study does indeed find a negative relationship with individual 

creativity, perceived control, and timelessness. First the relation dissimilarity in polychronicity with individual 

creativity is presented. Dissimilarity in polychronicity was negatively significant related to individual creativity 

(E=-.56, SE=.19, P<.01), indicating when an individual who is highly dissimilar in polychronicity relates 

negatively to perceived individual creativity. The second significant relation of dissimilarity in polychronicity 

was with perceived control. Dissimilarity in polychronicity was negatively significant related to perceived 

control (E=-.59, SE=.29, P<.05), indicating that an individual who is dissimilar in polychronicity relates 

negatively with perceive control. The third significant relation of dissimilarity in polychronicity was with 

timelessness. Dissimilarity in polychronicity was negatively significant related to timelessness (E=-.93, SE=.21, 

P<.01), indicating that an individual who is dissimilar in polychronicity relates negatively with perceived 

timelessness. The negative relation of dissimilarity in polychronicity and individual creativity gives support to 

the relation between dissimilarity in polychronicity and taskwork. The negative relation of dissimilarity in 

polychronicity and perceived control and timelessness give support to the expected negative relation between 

dissimilarity in polychronicity and wellbeing 

 

There is abundant support for H2 that dissimilarity negatively affect individual NPD effectiveness in terms of 

taskwork and wellbeing (teamwork no significant relation could be found), as expected no positive effects were 

found. Concluding from the relations found, there seem to be a relation between the degree to which an 

individual is dissimilar and his/her taskwork and wellbeing.    

6.3 Moderation effects of temporal leadership on the relation 
between individual temporal characteristics and individual 
NPD effectiveness 

Hypothesis 3 involves the moderate effect of temporal leadership on the relation between individual temporal 

characteristics and individual NPD effectiveness. Significant relations will be visually presented through plots 

generated by a tool based on the literature of Aiken & West (1991) and Dawson & Richter (2006). To determine 

the significance of the simple slopes a tool is used developed by Preacher and colleagues (2006). 

 

Only two relations were found that support hypothesis 3, a moderate relationship of temporal leadership is found 

between the relation deadline action style and timelessness, and the relation polychronicity and quality. 

First will be elaborated on the moderate effect of temporal leadership on the relation deadline action style and 

timelessness. The interaction effect had a positive significant effect on the relation (E=.53, SD=.22, P<.05). 

Simple slopes were tested and only the slope for high temporal leadership was significant. This means that the 

relationship between deadline action style and timelessness is dependent on temporal leadership. Deadline action 

pacing style is positively associated with timelessness, but only when temporal leadership is perceived to be 

high, this is illustrated in figure 6.2). A second significant interaction effect was found, the moderate effect of 

temporal leadership on the relation polychronicity and quality. The interaction effect had a positive significant 

effect on the relation (E=.23, SD=.13, P<.10). Simple slopes were tested and only the slope for high temporal 

leadership was significant. This means that the relationship between polychronicity and quality is dependent on 

temporal leadership. Polychronicity is positively associated with quality, but only with temporal leadership is 

perceived to be high, this is illustrated in figure 6.3). 

There are not sufficient moderations found to accept hypothesis 3, in fact several opposite effect were found. A 

significant negative interaction effect of temporal leadership was found with the relations; steady action style and 

individual creativity (E=-.33, SD=.16, P<.05), steady action style and quality (E=-.33, SD=.13, P<.05), steady 

action style and perceived control (E=-59, SD=.19, P<.01), steady action style and hindrance stress (E=.43, 

SD=21, P<.05), time urgency and perceived control (E=-.75, SD=.27, P<.05). 
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Concluding from the results; hypothesis 3 is rejected, not sufficient evidence could be found that individual 

temporal characteristics are positively related to individual NPD effectiveness if temporal leadership is perceived 

to be high.  

  
Figure 6.2      Figure 6.3 

 

 

6.4 Moderation effect of temporal leadership on the relation 
between dissimilarity in individual temporal characteristics 
and individual NPD effectiveness 

Hypothesis 4 involves the moderate effect of temporal leadership on the relation between dissimilarity in 

individual temporal characteristics and individual NPD effectiveness. Again the significant relations will be 

visually presented through plots generated by a tool based on the literature of Aiken & West (1991) and Dawson 

& Richter (2006) and the simple slopes will be determined through a tool developed by Preacher and colleagues 

(2006). 

 

Four relations were found that support hypothesis 4, a moderate relationship of temporal leadership is found 

between the relation dissimilarity in deadline action style and perceived control, and the relation dissimilarity in 

U-Shaped pacing style and perceived control and also timelessness, and the relation dissimilarity in time urgency 

and hindrance stress. 

First will be elaborated on the interaction effect of temporal leadership on the relation dissimilarity in deadline 

action style and perceived control. The interaction effect had a positive significant effect on the relation (E=.83, 

SD=.45, P<.05). Simple slopes were tested and only the slope for high temporal leadership was significant.  

This means that the relationship between dissimilarity in deadline action style and perceived control is dependent 

on temporal leadership. Dissimilarity in deadline action pacing style is positively associated with perceived 

control, but only when temporal leadership is perceived to be high, this is illustrated in figure 6.4). The second 

significant interaction effect that was found is the moderate effect of temporal leadership on the relation 

dissimilarity in U-Shaped style and perceived control. The interaction effect had a positive significant effect on 

the relation (E=1.18, SD=.40, P<.05). Simple slopes were tested and both slopes for temporal leadership were 

significant. This means that the relationship between dissimilarity in U-Shaped style and perceived control is 

dependent on temporal leadership. Dissimilarity in U-Shaped style is positively associated with perceived 

control, but only with temporal leadership is perceived to be low and high, this is illustrated in figure 6.5). The 

third significant interaction effect that was found is the moderate effect of temporal leadership on the relation 

dissimilarity in U-Shaped style and timelessness. The interaction effect had a positive significant effect on the 

relation (E=.06, SD=.33 P<.10). Simple slopes were tested and only the slope for high temporal leadership was 

significant. This means that the relationship between dissimilarity in U-Shaped style and timelessness is 

dependent on temporal leadership. Dissimilarity in U-Shaped style is positively associated with timelessness, but 

only when temporal leadership is perceived to be high, this is illustrated in figure 6.6). The last significant 

interaction effect that was found is the moderate effect of temporal leadership on the relation dissimilarity in 

time urgency and hindrance stress. The interaction effect had a negative significant effect on the relation (E=-

1.65 SD=.62 P<.05). Simple slopes were tested and only the slope for high temporal leadership was significant. 

This means that the relationship between dissimilarity in time urgency and hindrance stress is dependent on 

temporal leadership. Dissimilarity in time urgency is negatively associated with hindrance stress, but only when 

temporal leadership is perceived to be high, this is illustrated in figure 6.7). 

 

Although considerate evidence was found for hypothesis 4, due to opposite finding the hypothesis was rejected. 

A significant negative interaction effect of temporal leadership was found with the relations; dissimilarity and 

individual learning (E=-.1.00, SD=.48, P<.05), dissimilarity and individual learning (E=-.69, SD=.40, P<.05). 
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Concluding from the results; hypothesis 4 is rejected, not sufficient evidence could be found that dissimilarity in 

individual temporal characteristics are positively related to individual NPD effectiveness if temporal leadership 

is perceived to be high.  

 

 
figure 6.4            figure 6.5   

 
figure 6.6            figure 6.7  

6.5 Direct relation of temporal leadership with NPD effectiveness 
Hypothesis 5 involves the assured positive effect of perceived temporal leadership on individual NPD 

effectiveness. 

Four relations were found that support hypothesis 5, temporal leadership was positively related to individual 

creativity, individual learning, perceived control, and perceived timelessness.  

 

First the direct relation of perceived temporal leadership with individual creativity is presented. A high degree of 

perceived temporal leadership was positively significant related to individual creativity (E=.31, SE=.13, P<.05), 

indicating when an individual has a high degree of perceived temporal leadership relates positively to perceived 

individual creativity. The second significant direct relation of perceived temporal leadership was found with 

individual learning. Perceived temporal leadership was positively significant related to perceived individual 

learning (E=.41, SE=.18, P<.05), indicating that an individual who has a high degree of perceived leadership 

relates positively with perceived individual learning. The third significant direct relation of perceived temporal 

leadership was found with perceived control. Perceived temporal leadership was positively significant related to 

perceived control (E=.41, SE=.16, P<.05), indicating that an individual who has a high degree of perceived 

leadership relates positively with perceived control. The last significant direct relation of perceived temporal 

leadership was with timelessness. Perceived temporal leadership was positively significant related to perceived 

timelessness (E=.46, SE=.13, P<.05), indicating that an individual who has a high degree of perceived leadership 

relates positively with perceived feeling of timelessness. 

Concluding from the results; hypothesis 5 is partly supported for taskwork (individual creativity, individual 

learning) and wellbeing (perceived control, timelessness), but not for teamwork.  
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7. Discussion 
In this chapter the results of this master thesis project, that was presented in the previous chapters will be discussed 

and elaborated on. After that the theoretical implications will be presented, third this discussion will elaborate on the 

managerial implication and finally limitations and future research opportunities will be presented. In this study 

several effects were found, however none of the hypotheses were fully supported. It is therefore impossible to 

conclude what the exact effect of a certain individual temporal characteristic is due to the fact that the compositional 

effect of taskwork and wellbeing is not merely captured by the mean of the dimensions of these constructs, some 

dimensions could be more of influence than others. Surprisingly no effects were found for teamwork. The relations 

who were significant provide valuable insights but unfortunately no strong conclusions could be drawn on the 

compositional effect of taskwork, and wellbeing. 

 

Besides doing research according to the ‖rules‖ of the scientific community this study tried to bridge the gap 

between rigor and relevance by covering research that concerns both views. The quantitative study is supposed to 

lead to results that can be generalized across other teams that work in NPD (and even more general). In this way, the 

study contributes to scientific literature and guarantees rigor, this will further elaborate on in the theoretical 

implications part. However, the respondents are all members of one organization, so it can also lead to practical 

insights for the organization under study. In the qualitative research, which consists of in depth-interviews, 

company-specific issues are brought to light and the results of the quantitative study were put into perspective. This 

allows us to give an advice that is particular for this company, this will be discussed in the managerial implications 

part. Hence, the relevance is also guaranteed.  

 

The first part of this discussion will answer the main research questions of this research project by elaborating on the 

results of the qualitative and quantitative study. The second part of this chapter will indicate the theoretical 

implications that follow out this research project. The third part will indicate managerial implications, and the last 

part of this chapter will elaborate on the limitations of this research project and future research implications.         

7.1. Individual temporal characteristics and individual NPD 
effectiveness   

Research question 1 and 2 questioned the relation between individual temporal characteristics and dissimilarity in 

these characteristics on individual NPD effectiveness. The previous chapter indicated several relations between 

individual temporal characteristics and individual NPD effectiveness; deadline action style, U-Shaped action style, 

and polychronicity had a significant relation with some of the dimensions wellbeing. Significant relations between 

individual temporal characteristics and taskwork and teamwork were not found. For the relation between the degree 

of dissimilarity in individual temporal characteristics and individual NPD effectiveness were several significant 

relations found; dissimilarity in deadline action style related to dimensions of taskwork and wellbeing, dissimilarity 

in steady action style related to a dimension of wellbeing, dissimilarity in time urgency also related significantly 

with several dimensions of wellbeing, and dissimilarity in polychronicity related significantly with a dimension of 

taskwork and several dimensions of wellbeing. 

 

Individual temporal characteristics 

Contrary to what was expected deadline action style was found negatively significant related with perceived control. 

Although it was expected that deadline action styled workers were more comfortable in the highly pressurized NPD 

environment and therefore perceive more control due to the fact that they are used to encounter time pressure, for 

perceived control the opposite was true. A plausible explanation for this result could be that because deadline action 

styled workers have a preference to do a lot of work at later phases of a project or task, they encounter a loss of 

control when work is added or changed in later stages of the project or task, which is quite commonly in a NPD 

environment. Because they have a lot of work in progress and do not have time for late contingencies, extra work 

could overwhelm them and consequently cause feelings of loss of control. More early action styled workers, who try 

to do the most of the work in early stages of a project, have more time reserved for contingencies and therefore 

could experience more in control of their work. Another plausible explanation could be that deadline action workers 

are ―afraid‖ of the deadline and are postpone and avoid a task until it is impossible to postpone or avoid it any more. 

This avoiding behavior could cause feelings of loss of control. Surprisingly there were no significant relations found 

between deadline action style and taskwork and teamwork. This was surprising because, in theory the deadline 

action pacing style should fit quite well with the hectic and time pressured environment of the NPD world. This 

surprising result could spark new research why deadline action styled workers (and the dimensions of individual 
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characteristics in general) work in this particular way, future research could lead to insights that could be helpful 

coaching these individuals.   

The steady action style did not relate to any dimension of taskwork, teamwork nor wellbeing. Especially the lack of 

significant relations between individuals with a steady action style preference and taskwork and wellbeing is 

surprising. It was expected that steady action styled individuals had a positive relation to taskwork, due to the fact 

that individuals with a steady action style preference divide their time equally and therefore have more time to come 

up with creative ideas create which results in a more sustained performance with a higher quality (Mohammed and 

Harrison, in press). It is surprising that no significant relation could be discovered when early scientific research 

indicates that a positive relation could be expected. Furthermore it is surprising that individuals with a steady action 

style preference are not hinderanced by the insecure and high pressured environment (constantly changing 

requirements and short deadlines) where the most work is expected to be finalized in later stages of a project. It was 

expected that these individuals would be hindered (or have the feeling of being hindered) by the fact that through 

this environment they are not able to work according to their preference and this would lead to a lower level of 

wellbeing.  

In this study people with a U-Shaped action style related significantly with experienced challenge stress and 

hindrance stress. Apparently, individuals with a preference for the U-shaped action style get energized by time 

pressures furthermore they experience in general less hindrance stress. The characteristic of this action style is that 

individuals have a preference for doing the majority of work in the beginning and the end phases of a project (or 

task) (Mohammed and Harrison, in press), a plausible explanation could be that these individuals are able to cope 

with the hectic and more time pressured moments at the end of a project (or task) but due to their early work have a 

‗buffer‘ for contingencies and therefore experience less hindrance stress. No significant relations could be found for 

taskwork and teamwork.   

Surprisingly no significant relations were found for time urgency, although considerable literature indicated that 

relations could be expected.  

For polychronicity one relation turned up significant, individuals with a polychronic preference have, according to 

this study, in general a higher degree of hindrance stress. Hecht and Allen (2005) indicated that wellbeing (in their 

case job satisfaction, self-efficacy, and psychological strain) was higher when the job supplied what employees 

desired in terms of preferring to do one thing at a time or many things at once. This study found contrary results 

against this statement. According to the researcher two possible explanations could be responsible for this surprising 

result. First, it could be that NPD work is more monochronic than polychronic that is adopted in this research 

project; if this is the case the premise made by Hecht and Allen (2005) could still be valid. Another explanation 

could be that highly polychronic individuals have the tendency to do so many tasks at once that they get 

overwhelmed by these tasks, there are constantly switching tasks that they get the feeling they are hindrance by the 

work in progress. Practice learns that programmers need ten minutes (reading back what they have done etc.) to go 

back in programming mode again and, after the disturbance, proceed with their work (Cockburn 2001). When these 

polychronic developers are switching constantly they need time to get into ‗programming mode‘, although it is 

expected that polychronic individuals are faster in ‗programming mode‘ they still need time to accomplish this, this 

could in the end result in a loss of time and therefore they could eventually experience hindrance stress. Surprisingly 

no other significant relations were found.  

 

Although some relations were found between individual temporal characteristics and individual NPD performance 

one has to conclude that the effect of individual temporal characteristics at first sight is disappointing. However 

behaviors are subtle in their operation and although little evidence was found for their direct effect, their indirect 

effect is still an undiscovered domain; future research could confirm this premise.         

 

Dissimilarity in individual temporal characteristics 

When working in teams individual team members have to collaborate with other employees, who are to a smaller or 

larger degree, different from oneself. It is postulated that individuals who are dissimilar (to the group they are most 

intensively working with) relate negatively to individual NPD effectiveness. Being dissimilar in temporal consensus 

means that the person has different thoughts, attitudes and behaviors towards time, an employee who is dissimilar 

has to adapt his preferred work style to be able to function in the team. It is obvious that the pace in a particular 

group of workers is harmonized with the most common working styles in the ‗group‘, employees with a dissimilar 

work style could be hinderanced by this ‗shared‘ temporal consensus and are not able to work according to his or her 

preference. Also the fact that they are ‗forced‘ to oblige to the majority ‗shared‘ consensus could lead to a negative 

relation to wellbeing. It is advocated in this study that the extent to which an individual is dissimilar from his or her 

direct teammates in terms of temporal characteristics relate negatively with taskwork, teamwork and wellbeing. 
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This adaption on the preferred work style could cause a detrimental effect on the person‘s performance on taskwork, 

teamwork and wellbeing. The results support this premises for taskwork and wellbeing, however this study also 

advocated that dissimilarity in individual temporal characteristics could seriously hamper individual contribution to 

teamwork,  this statement could not be supported. This surprising result (no significant relation with teamwork) 

could be explained by the fact that being different does not implicate that dissimilar individuals stop contributing to 

teamwork. Their efforts could still be the same, however the effect of their contributions could lower, but this was 

not researched in this study. The similarity-attraction paradigm (Byrne, 1971) that suggests that individuals will be 

more satisfied when working in homogeneous teams simply because people are more attracted, at least initially, to 

those who are similar to them, because they envision that their own values and beliefs will be reinforced, could in 

this study not be rejected. An explanation of this phenomenon that could still valid is that heterogeneity decreases 

the level of identification and social integration within a team (Tajfel, 1978; Turner, 1982), while homogeneous 

teams will increase the level of identification and social integration. It seems to be that members quickly know each 

others‘ demographic characteristics, general personality dimensions, cognitive abilities and social ties, however 

individual temporal characteristics will likely lurk underneath the surface of awareness. Within CLS people are 

working a considerate amount of time with each other however colleagues seem to have little knowledge about for 

example preferred work styles of others. Although individual temporal characteristics are deeply ingrained, 

dissimilarity in individual temporal characteristics could now be recognized as one of the fundamental parameters of 

individual differences, which follows the statement of Bluedorn & Denhardt (1988).  

 

Concluding being dissimilar is negatively related to NPD effectiveness. For practical implications this means could 

mean that leaders should make preferably more homogeneous teams. However in practice this is impossible, leaders 

seek ways to control dissimilarities, an answer how these dissimilarities could be controlled was attempted through 

temporal leadership.  

7.2 Temporal leadership 
This study advocated a moderate effect of temporal leadership on the relation of (dissimilarity in) individual 

temporal characteristics and individual NPD effectiveness. This study defines temporal leadership in terms of leader 

behaviors that help leaders and followers cope with the temporal complex environment. This study researched the 

alter referenced part of temporal leadership which refers to how leaders behave and think on dimensions of time in 

the context of interactions with followers in a team. To be more specific, alter temporal leadership concerns the 

leader‘s awareness of temporal complexity (e.g. dissimilarity temporal characteristics) and leaders portrayed 

behaviors and actions to facilitate their subordinates to perform the most effective. This study assumed that when 

leaders facilitate their subordinates with autonomy, temporal planning, temporal reminders, pressure, and temporal 

awareness on each subordinate individually, this would help their subordinates with the temporal complex 

environment. The results show however that this premise could not be supported.  

Only two findings supported the proposed positive interaction effect of temporal leadership on the relation 

individual temporal characteristics and individual NPD effectiveness, and five opposite effects were found. 

Although four findings supported the proposed positive interaction effect of temporal leadership on the relation 

individual temporal characteristics and individual NPD effectiveness, two contradicted this result. It seems to be that 

temporal leadership is not black or white as postulated in this research project. In this thesis it is postulated that 

leader should facilitate teammembers to their preferred style when in fact it could be that leaders should push people 

more to a certain way of working and not facilitate every individual in their temporal preference. The attitude of a 

leader to always facilitate subordinates could be the wrong one; a more powerful attitude in which a leaders tells 

subordinates how to handle with the temporal complex environment could be more suitable for some individuals 

who are struggling with their temporal environment. Another explanation why the results were disappointing could 

be found in the fact that temporal leadership does not raise individual effectiveness. However the researcher is 

convinced that this premise is false. Although temporal leadership is different from Mohammed´s team temporal 

leadership it is built on the same principles. Mohammed´s study indicated a relation between temporal leadership 

and team performance. Furthermore, this study found a direct effect of temporal leadership on individual NPD 

effectiveness, this finding suspect that temporal leadership indeed positively relates to individual effectiveness, 

although not as in the expected interaction effect. Every individual could perceive (temporal) leadership differently, 

the output of an individual is related how that individual perceives leaders‘ behaviors and not which behaviors a 

leader has objectively portrayed. When leaders address temporal issues or problems, and make their subordinates 

aware of these issues or problems, subordinates could handle these temporal issues themselves. Leaders could 

portray all sort of behaviors, in the end subordinates´ own behaviors and action are off influence. When looking at 

the direct effects of temporal leadership on individual NPD effectiveness (taskwork and wellbeing) it can be 

concluded that temporal leadership has an effect. A possible explanation for this direct effect is that temporal 
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leadership mainly has a motivational effect; when individuals understand what leaders are trying to accomplish and 

they understand these behaviors they are likely to be more effective. It could be that, explicitly considering time 

based individual characteristics; temporal leadership creates a deeper understanding and awareness of team 

members‘ own temporal behaviors, and consequently an understanding and awareness of the consequences of these 

behaviors. Furthermore temporal leadership could help individuals with proactively developing strategies to cope 

with dissimilarities in how others perceive and value time and other temporal issues. Individuals who perceive high 

temporal leadership could be more aware and motivated to tackle temporal complexity and consequently be more 

effective on taskwork, teamwork and eventually wellbeing. It is not directly the actions and behaviors of the leader 

to facilitate individuals to work according to their preference but it is more the fact that the leader addresses 

temporal problems and creates structure that make subordinates more motivated to generate strategies to deal with 

temporal complex problems and change their behaviors for better performance on taskwork and teamwork and 

consequently wellbeing. 

 

Although the interaction effect of temporal leadership is not proved, there is considerable evidence that temporal 

leadership has a direct effect. Individuals who perceive temporal leadership as high relate to higher scores on 

taskwork and wellbeing. Future research on the dimensions of temporal leadership should make clear what the 

significant dimensions of temporal leadership are. This could be used to further conceptualize temporal leadership. 

7.3 Theoretical implications  
The present study provides unique contributions to the literature, in the areas of individual temporal characteristics, 

dissimilarity in individual temporal characteristics and temporal leadership, and effects of these constructs on 

taskwork, teamwork and wellbeing. This subchapter elaborates on these theoretical implications. 

 

First this study researched the effect of individual temporal characteristics on individual NPD effectiveness. To the 

researcher knowledge this study is the first who attempts to relate individual temporal characteristics with individual 

NPD effectiveness. Research on the effect of these individual characteristics has mostly been done on team level, 

but which individual characteristics are most suitable in which particular work environment on the individual level 

is still relatively undiscovered. This could be specified to pacing styles, pacing styles are a relatively new concept, 

literature until now mainly focused on the description of the concept (e.g. Mohammed et al, 2008; Gevers et al, 

2008). Although limited, relations were found between individual characteristics and individual NPD effectiveness, 

this study provides some insights in the effect of particular individual temporal characteristics on taskwork and 

wellbeing.  

What makes teams unique and complex is that individuals differ in their personal characteristics, with respect of this 

study differ in their individual temporal characteristics. Each individual in a team copes differently with time 

pressures, whereas one person may suffer from it, another person may be driven and challenged to perform 

optimally. Cox & Blake (1991) and Page (2007) indicated the need for greater understanding of the ways in which 

dissimilarity in teams impact individual and team performance. This study tried to enlarge this understanding. In 

academic literature there is belief that dissimilarity could be considered as a double-edged sword for organizations 

(Milliken & Martins, 1996). On the optimistic side, dissimilarity could foster creativity and synergistic problem 

solving, resulting in improved decision making and superior performance compared to homogenous teams (e.g. 

Cox, Lobel, & McLeod, 1991). On the pessimistic side, social identity (Tajfel, 1978), and similarity-attraction 

(Bryne, 1971) approaches predict that dissimilar teams will be less cohesive and productive because of the tensions 

and conflicts arising from member differences. This research project provides convincing evidence to support the 

pessimistic side of dissimilarity and discard the positive side of dissimilarity concerning individual temporal 

characteristics. With respect to the diversity literature, the results of several meta-analyses have consistently found 

that there is virtually no relationship between heterogeneity on demographic or personality dissimilarity and team 

performance (Bell, 2007; Horwitz & Horwitz, 2007; Stewart, 2006). These meta analyses were done on team level, 

however this thesis provides evidence that heterogeneity on the individual level, being dissimilar, is negatively 

related to NPD effectiveness.  

 

Mohammed (in press) made (one of the) the first attempts to tackle temporal complexity with team temporal 

leadership. According to Mohammed (in press) temporal diversity and temporal leadership has not been thoroughly 

examined jet. Although Mohammed made major steps, the researcher of this research project believes that the work 

on the individual level of temporal leadership could be more fine grained and expanded. This study made the first 

attempt to conceptualize temporal leadership on the individual level. Mohammed (in press) further indicates that 

leadership research only examined effect of diversity on outcome variables in traditional forms of leadership. 

Temporal leadership as coined in this study is first of a kind, its effect are therefore unknown and unique in 

literature. Furthermore this research project tried to answer the call within the contemporary research arena that 
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there is a preponderance of attention directed towards outcomes of leadership (Judge and Bono 2000, Rubin et al. 

2005). By indicating specific behaviors and actions concerning temporal leadership this study tried to accomplish 

this objective.  Furthermore this research project tried by means of temporal leadership to answer scholars call to 

sharpen the temporal lens of the construct leadership (Acona 2001, Halbesleben et al. 2003) and provide more 

pragmatic day-to-day behaviors (Mumford & van Doorn 2001). 

 

Respondents in the research worked in teams in the context of NPD. This context was particularly suitable for this 

type of study, because individuals are confronted with temporal complexity. Speed of innovation is required, in 

order to generate a large return on investment during the time frame in which the competition is still behind. Being 

the first in the market is of vital importance. However, of course, NPD is not the only area in which individual 

temporal characteristics and temporal leadership could play an important role in people‘s work. Since we are dealing 

with human behavior, it is likely that people active in other areas, but under similar temporal conditions, will show 

similar responses. Therefore, we believe that this study has large generalizability. Future research should be validate 

and expend the result presented in this study to further conceptualize individual temporal characteristics and 

temporal leadership.   

7.4 Managerial implications 
Previous sections have elaborated extensively on the results of the qualitative and quantitative study. This chapter 

discusses what we can do with this knowledge and how it can be applied in practice. 

During the interviews of the qualitative study, some specific issues that can be improved were raised. In this chapter, 

some initial suggestions for improvement will be presented. These improvements answer research questions 6 and 7, 

which involved identification of challenges in CLS and providing recommendations to improve the underling 

processes at CLS. The managerial imprecations are divided over several sections; putting the theory in practice, 

communication and documentation, and risk management and requirements planning. 

 

Theory in practice 

As seen in the results of the quantitative and qualitative study, there is diversity concerning individual temporal 

characteristics of employees of CLS. As mentioned in the qualitative part of this study an interviewee indicated that 

not everybody was on the same pace. Some are more stressed and chronically hurried than others. Although 

individual temporal characteristics do not have a big effect on the development process in CLS, they cause some 

conflicts and are responsible for some irritations. Some people are structurally late for meetings and deadlines. Often 

the same people have to be reminded for appointments made, it seems to be that some people are more aware of 

passing of time and are more punctual. Leaders could remind people to take their responsibilities, when everybody 

strives to be punctual it will illuminate unnecessary time loss. As indicated in this thesis, leaders should strive for 

homogeneous teams, in practice this is difficult and temporal leadership could be used to level out the effects of 

heterogeneous teams concerning individual temporal characteristics. To cope with the complex temporal 

environment leaders could take the theory of temporal leadership into practice by facilitating subordinates with 

structuring, planning, reminding and creating awareness. However the dimension of temporal leadership has not 

been empirically tested jet. Leaders at CLS (or in organizations in general) could use parts of the temporal 

leadership construct which they think are useful and helpful to lead subordinates in their temporal complex 

environment.  

In the qualitative part ‗unrealistic targets‘ came to the forefront, several indicated that deadlines and targets are 

structurally not met. Although Locke and Latham (1990) indicate that it is best to use specific, difficult targets. In 

case targets are unrealistic, they are likely to have detrimental effects on people‘s motivation and it will frustrate 

them. This leads to hindrance stress. Temporal leadership indicates that subordinates should be challenged by the 

targets and not hinderanced. By providing a more robust planning this could be countered. However several 

challenges are the basis of the unrealistic planning culture of Philips. As indicated in the qualitative part 

requirements planning is too light, furthermore there is a challenge that lies on a higher level and requires some 

explanation. Sponsors of a particular product want a fixed price, due to the fact that requirements are not fixed and 

there is technological insecurity this is impossible to obtain. Project managers need to offer a tender for obtaining 

the project, this creates a structure where unrealistic resource propositions will be proposed to obtain a certain 

project. Currently, as indicated by some interviewees, at CLS even a 30% contingency is not enough to cover all the 

must haves (which are the requirements that should be in the product). Which could affect morale of the developing 

team, furthermore a culture of resignation to contingencies could be created. 

Temporal leadership gives certain individuals autonomy over their time use, people at CLS appreciate a certain 

amount of freedom in the planning of their tasks. To be too much constrained in the work order or the output is 

associated with hindrance stress. Also, some employees of CLS, maybe because of their particular set of individual 

temporal characteristics, are annoyed when they are interrupted by colleagues to do something immediately, while 
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they are busy performing another (important) task. Hence, it is important to give employees a certain level of 

autonomy in their taskwork. The fact that some people have little feelings of control over their work could originate 

from the fact that employees of CLS are constantly interrupted by colleagues. Because development at CLS is done 

in small groups, it could be useful to appoint one person who acts like a counter to answer questions of colleagues 

and/or distributes questions to the other colleagues. Preferably, this would be a person with a polychronic 

characteristic. 

Within CLS there seems to be a need for more monitoring, several employees indicated that they do not know what 

the exact status of the project is, this is mainly applicable for hardware development. Overall CLS employees 

indicated that they want more information on where the project stands; it seems that they want this information to 

obtain higher feelings of perceived control. At CLS the software development teams monitor their performance; this 

is only done on sprintlevel. For hardware and for the project as a whole this overview is missing, making 

information walls (with for example whiteboards) with the current status of the project and encountered problems 

could keep employees of CLS informed, this could spark discussions how to solve the problem.  

 

Leaders can learn some important lessons from this study. They must bear in mind that dissimilar individuals have 

in general a lower performance on taskwork and wellbeing. Although not empirically proved helping these 

individuals (by portraying temporal leadership behaviors) could raise their performance. The found direct effect of 

temporal leadership could indicate that temporal leadership has a more motivational effect. When employees are 

more aware and motivated to tackle temporal complexity they could consequently be more effective on taskwork, 

teamwork and eventually wellbeing. It is expected (deducted from the results of this research project) that not 

directly the actions and behaviors of the leader, to facilitate individuals to work according to their preference, that 

raises individual NPD effectiveness. But it is more the fact that the leader addresses temporal problems and creates 

structure that makes employees of more motivated to generate strategies to deal with temporal complex problems 

and change their behaviors for better performance on taskwork and teamwork and consequently wellbeing. 

Especially creating awareness is lacking at CLS, through the limited information provided by leaders there is little 

awareness of the temporal complex environment. When, as indicated by several interviewees, employees at CLS are 

better informed they could generate strategies for better performance and be more in control of their time. Open and 

clear communication plays an essential role in this process. Actively listening to subordinates and gaining 

commitment and support for own ideas are important means for setting the right climate. 

 

Communication and documentation 

Some interviewees indicated that documentation management is a mess, sometimes only certain people know the 

existence of specific documents and it is unknown which document is the most recent due to ambiguity in version 

administration between companies and within the department itself. CLS should tackle this problem creating a clear 

version administration.  At CLS there is a need for better documentation and coaching for non-development 

participants to understand the problems software development is facing. Furthermore the agile method prescribes 

every-day-meetings (in this case Scrum meetings) that cover what has been done and what will be done that day. 

Furthermore, in these Scrum meetings there is time to discuss planning issues. Although these meetings are 

considered useful they have little structure (random length). This is an example of the meeting culture at CLS. 

Employees perceive meetings at CLS often as ineffective. Van Sas (2009) gave useful suggestions for improving the 

effectiveness of meetings at CLS, but to this date nothing has been done with these recommendations. Another 

recurring challenge (which was also indicated by van Sas (2009)) is the e-mail culture at Philips. As described in the 

results section, some people are annoyed with the number of e-mails they receive. E-mail was indicated as a large 

source of interruptions. Van Sas (2009) made also recommendations to this specific challenge, again not a lot of 

improvements have been made on this challenge. In general it could be considered that the communication within 

CLS could be improved.    

 

Risk management and requirements planning 

Several interviewees indicate that precious time is lost due to the fact that predevelopment and research is not 

sufficient and therefore risk management is failing. Although it is evident that developers of new innovative 

products will be faced with a lot of uncertainties and possible setbacks it is indicated that the predevelopment phase 

is not sufficient for developers at CLS. Consequently, when risks and feasibility studies are failing, developers are 

confronted with (major) unexpected and unwelcome challenges that withdraw a lot of their ‗normal‘ developing 

time. For CLS to function properly improvements should be made in the predevelopment phases.   

Some time loss is generated by another form of risk management, developers have the habit to focus too much on 

urgent matters, or better said, matters that people think are urgent. Leaders at CLS should more actively support 

developers to prevent this. It is proclaimed that leaders could be an important factor to diminish this phenomenon by 

setting priorities and have a better sight on the process.  
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A major issue within CLS is a too light requirements planning or architecture planning, within the development 

process requirements could be changed. Due to the unclear requirements, developers are sometimes overscoping 

solution. An often heard compliant when interviewing developers and architects is the lack of vision. Philips wants 

to create a platform where several products could be developed from (this is eventually cheaper and faster), but the 

developers and architects miss a clear vision what future products will be developed and what future requirements 

could be. Higher management should provide CLS with a clear vision, which could make re-use easier and save 

costly resources for future products 

 

The overall conclusion that could be made for the managerial implications is that the requirements are not clear, 

which causes considerable time loss. Also a lack of vision by higher management impedes re-use which could be an 

important factor to develop faster. When leaders are closer to the developing process issues could be solved more 

easily and time could be saved. Lastly communication could be better, too often it is not known which version is the 

latest or sloppy documentation requires valuable time to obtain the information that is needed (this is intern as well 

as with extern companies).  The fact that CLS works with high seniority in their teams has disguised the underlying 

problems. Through the expertise, commitment, and knowledge of the employees NPD projects are succeeding. 

Overall it has to be mentioned that the interviewees think that the challenges that were presented in this section are 

taken care of and they see improvements along the way.   

7.5 Limitations and future research: 
The present study also has some limitations. First the limitations of the quantitative part will be discussed after that 

will be elaborated on the qualitative part.  

The first limitation of the quantitative part, and probably the most prominent one, is the limited sample size that was 

used in the qualitative as well as the quantitative study. The model that was build has been tested step by step by 

means of multiple analyses; ideally, the whole model would be tested at once, instead of testing each relationship 

separately. However, this is unfeasible given the large number of relationships and the limited number of 

respondents. The small sample size also prevents us to use a Bonferroni correction. Due to the fact that this study 

does several analyses at the same time, there is in reality at higher probability of chance that this study finds a 

significant relation that the postulated alpha of 0.05. This effect of indentifying significant relations when in fact 

they are not significant is leveled out, remarkably enough, through the small sample size. Because the sample size is 

in fact very small it is difficult to find a significant effect due to the fact that the P-value is based on the sample size, 

furthermore with a small sample size bias and other sample error will relatively play a much larger role than in large 

sample sizes. 

The second limitation is the fact that the research is only exploratory. In order to make stronger and more in depth 

conclusions, further research is needed. Furthermore this study only tested independent variables on their linear 

effect on the independent variables when in fact non-linear effects could be possible, maybe even expected. Another 

limitation is the fact that this study measured temporal leadership as one construct when in fact the factor analysis 

indicates a rather clear structure, however the factor analysis did not satisfy general rule of having 5 time as much 

observations as variables and therefore could be considered unreliable. Concerning effects of temporal leadership a 

pretest posttest research structure would be most ideal; this study lacked the resources to do such a research 

structure.  Future research should acknowledge relations and further deepen the relations of individual temporal 

characteristics and temporal leadership.  

A limitation of the measurement instrument used, the questionnaire, was the fact that the researcher developed and 

adjusted items; this could affect the content validity. The possible bias that could be generated through the 

adjustments from the validated scales and the bias of the invalidated items are softened by using an expert in 

developing questionnaire and pretest the questionnaire with an engineer working in the same field as engineers of 

the sample. Another limitation of the research instrument is the fact that the research instrument only measured 

perceived outcome variables. Because of the lack of a performance measurement system the participants were asked 

to rate their own performance. This self reporting has a big influence on common-method bias (Podsakoff et al., 

2003) because personality ratings may be subject to social desirability, also people are by nature reluctant to rate 

their own performance as low. This study tried to keep this bias as low as possible by confidentiality and the 

agreement that the data will by no means be used for any performance measurement whatsoever. Spector (2006) 

provides scientific evidence against Podsakoff‘s arguments and indicate that perceived measures are reliable 

measures. 

 

Concerning the explorative character of this research project the limitations are controllable, future research 

however should validate the findings with broader and larger sample sizes. Furthermore as indicated the individual 

temporal characteristics and the temporal leadership concepts could be further conceptualized and researched. 

Behaviors are often subtle in their presence but could still have a significant effect (whether it be direct or indirect), 
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future research should further incorporate temporal issues in behavioral and leadership research. Furthermore the 

researcher wants to stress that more attention should be given to the individual characteristics and behaviors of 

leaders which effect subordinates. Although leadership has specific styles, it is what subordinates perceive what is 

important, not what has been objectively done by leaders. These perceived effects should be incorporated in future 

leadership studies. 

Concerning the qualitative part of this thesis recommendations were drawn upon the interviews. The sample size of 

this qualitative part is also very limited. Although the results show rather alike opinions concerning the indicated 

challenges by interviewees, these results could be colored by the opinion of the group as a whole. The researcher 

tried to identify all the challenges at CLS, but when interviewees have a hidden agenda it is difficult to indicate the 

challenge that could be of the most value.  

When interpreting this study as a whole, whether you look at the quantitative or qualitative part, every 

individual is looking to the results with his or her own background. Some might interpreted the 

evidence presented in the quantitative part as rather limited or insufficient while others see the 

glimpse of a rather undiscovered field in scientific research and see exiting new findings. It is like 

looking at figure 7.1, some people see a beautiful young woman while others see an ugly old lady. 

Not surprising the researcher opinion is clearly the one of the beautiful young lady; this exploratory 

research project could be the basis of new research projects concerning dissimilarity and leadership 

studies.                                                                                                   
Figure 7.1              
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8. Conclusion 
Researchers estimate that of 80% of organizations employing more than a hundred workers utilize teams (Cohen & 

Bailey 1997). In these teams individuals are responsible for the overall performance, however practice learns that 

there is a significant difference between performances of individuals within teams.  

This study failed to relate specific individual temporal characteristics to individual NPD effectiveness. However this 

study does show that dissimilarity in individual temporal characteristics is related to a decrease in individual NPD 

effectiveness (taskwork and wellbeing). A key issue for leaders in team-based organizations is the need to control 

dissimilarity for maximal performance, while at the same time minimizing the process losses that may occur as a 

result of those dissimilarities. An answer to this challenge could be temporal leadership.  

This study further conceptualizes the concept of temporal leadership, Mohammed (in press) team temporal 

leadership served as a basis for temporal leadership on the individual level. Although major steps have been taken 

by Mohammed concerning team temporal leadership, the work on the individual level could be more fine grained 

and expanded. This study will define temporal leadership in terms of leader behaviors that help leaders and 

followers cope with the temporal complex environment. Temporal leadership proposes that leaders should manage 

their behaviors based on their perceptual ability to identify the behavioral manifestations of the temporal preferences 

among their followers and the complex environment due to time constraints. Temporal leaderships consist of two 

dimensions; ego referenced temporal leadership and alter referenced temporal leadership. Ego referenced temporal 

leadership will refer to thoughts, behaviors and attitudes towards time that are within reference of the self of a leader 

(i.e. individual temporal characteristics of the leader). Alter referenced temporal leadership refers to how leaders 

behave and think on dimensions of time in the context of interactions with followers in a team. To be more specific, 

alter temporal leadership concerns the leader‘s awareness of temporal complexity (e.g. dissimilarity temporal 

characteristics) and leaders portrayed behaviors and actions to facilitate their subordinates to perform the most 

effective in the temporal complex environment. This study failed to show the interaction effect of temporal 

leadership on the relation (dissimilarity of) individual temporal characteristics and individual NPD effectiveness. 

However this study provides considerable evidence of a direct effect of temporal leadership.  

Although the context of NPD has some very specific characteristics, turbulent environments for example, we believe 

that the results of this study are also applicable to other environments in which work is conducted in teams. Since 

we are dealing with the human behavior, it is could be expected that people respond similarly in similar high 

pressured environments  

 

Since time is such a valuable asset in today‘s organizations, it becomes more and more important to reduce 

inefficient time use. This study identified several challenges that lead to time loss in CLS. Some challenges will be 

CLS specific while others could be valid for other organizations as well. 

 

This study tried to bridge the gap between rigor and relevance by covering research that concerns both views. The 

quantitative study is supposed to lead to results that can be generalized across other teams that work in NPD (and 

even more general). In this way, the study contributes to scientific literature and guarantees rigor. However, the 

respondents are all members of one organization, so it can also lead to practical insights for this organization. In the 

qualitative research, which consists of in depth-interviews, company-specific issues are brought to light. This allows 

this research project to indicate challenges for the company under study. Hence, the relevance is also guaranteed. 

 

This study indicated several directions for future research; an important challenge that lies ahead of us is the further 

conceptualization of temporal leadership. Also the identification of the dimensions of temporal leadership is an 

interesting future research topic. Referring back to figure 7.1 (the beautiful young lady or the old ugly lady), 

interesting times lie ahead of us. We could look at the progress made in this research project (the beautiful young 

woman), or we could look at the considerable work ahead of us to further develop the constructs (the ugly old lady), 

clearly the researcher‘s view supports the beautiful young lady with (the hopefully) prosperous future. 
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Appendices 

Appendix I: Abbreviations 
-2LL  -2 times the logarithm of the likelihood 

CLS  Consumer Lighting Systems 

E  Estimate 

Hx  Hypothesis X 

HLM  Hierarchical Linear Modeling  

HPM  Human Performance Management 

IE&IS  Industrial Engineering & Innovation Sciences 

ITC  Individual Temporal Characteristics 

KMO  Kaiser-Meyer-Olkin measure of sampling adequacy 

M  Mean 

N  Sample size 

NPD  New Product Development 

P  P-value 

PLC  Philips Leadership Competencies 

SD  Standard Deviation 

SPSS  Statistical Package for the Social Sciences (statistical software) 

TPCC  Technology Platform Competence Center 

TUE  Eindhoven University of Technology 

 

Appendix II: the questionnaire 

 

AGE:______ (years)     

 

MALE / FEMALE (circle one)   

 

PHILIPS EMPLOYEE / ANOTHER COMPANY (circle one)   

 

FUNCTION (for example senior hardware engineer):_____________________________ 

 

TOTAL YEARS OF EXPERIENECE:______ (years)     

 

YEARS OF EXPERIENCE IN THIS FUNCTION:______ (years)       

 

WHICH PROJECT(S) DO YOU SPEND MOST OF YOUR TIME: 

____________________________________________________________ 

____________________________________________________________  
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Individual temporal characteristics 
Pacing style (EA= early action style DA= deadline action style U= u-shaped action style S=steady action style 

  Strongly      Disagree  Neither Agree   Agree       Strongly 
Disagree                        or disagree                        Agree 

1 I start projects/tasks right away and finish the work long 
before the deadline.(EA) 

                                                    

2 I put in more effort towards the end of projects (sprints) 
than at the beginning. (DA) 

                                                    

3 The effort I put into projects is high at the start, low 
halfway through and high again at the end. (U) 

                                                    

4  I work harder at the beginning of a project than at the 
end. (EA) 

                                                    

5 I space out my work evenly over time. (SA) 
 

                                                    

6 I invest most of my effort toward the beginning and end 
of projects. (U) 

                                                    

7 I do not get much done on projects/tasks until the due 
date of that project/task is close. (DA) 

                                                    

8 I pace myself to work on projects/tasks a little bit 
everyday of every week instead of doing several hours of 
work all at once. (SA) 

                                                    

9 I do the least amount of work halfway through the 
allotted time for projects. (U) 

                                                    

10 I generally do not work until there is time pressure from 
an approaching deadline. (DA) 

                                                    

11 I work in a slow, but steady manner to complete tasks. 
(S) 

                                                    

12 I put in more effort at the beginning of tasks as well as 
right before the deadline, but am less active during the 
middle of the work cycle. (U) 

                                                    

13 I do quite a bit of work at the start of tasks so that I can 
relax towards the end. (EA) 

                                                    

14 I work steadily on tasks, spreading my work out evenly 
over time. (S) 

                                                    

15 I do most of the work on tasks in a short time before the 
deadline. (DA) 

                                                    

16 I turn my work in early and avoid being late (EA) 
 

                                                    

Based on: Gevers et al. 2008  

Polychronicity 

Some individuals prefer to engage in more than one task at a time, while others prefer to finish an entire 

task before they start to work on the next. To what extend do you agree with the following statements? 

  Strongly     Disagree   Neither Agree    Agree       Strongly 
 Disagree                         or disagree                        Agree 

17     I prefer to do one thing at a time.  

 
                                                     

18     I like to juggle several activities at the same time. 

 
                                                       

19     I would rather complete an entire task every day than     

complete parts of several tasks. 
                                                     

20     I believe people should try to do many things at once. 

 
                                                     

21    When I work alone, I usually work on one task at a time.                                                       
Based on: Slocombe and Bluedorn (1999) 
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Time urgency 

In the following statements you will be asked about your personal preferences in a work and non-work environment. 

How much do you agree with the following statements? 

 Strongly      Disagree   Neither Agree  Agree      Strongly 
Disagree                         or disagree                       Agree 

22    I find myself hurrying to get to places even when there is 
plenty of time.   

                                                    

23    I often work leisurely (=kalm).   
 

                                                      

24    People that know me well agree that I tend to do most 
things in a hurry.   

                                                    

25    I tend to be quick and energetic at work.   
 

                                                    

26    I often feel pressed for time. 
 

                                                    

27    My spouse (=echtgenoot/echtgenote) or a close friend 
would rate me as definitely relaxed and easy going concerning 
time. 

                                                    

28    I like to do things fast 
 

                                                    
 

 Based on: Landy and Rastegary (1991) 

 

 

 

 

 

 

Temporal leadership 

Autonomy 
Some supervisors are really flexible in allowing you to use your time as you see it, while others are 

stricter about following company standards or even their own standards. 

What about your supervisor?  

    Not at       Hardly     Somewhat       To a            To a                                                                                                                                        
  all                                               considerable     large               
         extent       extent 

29    To what extent does your supervisor allow you to work 
flexible hours 

                                                   

30    To what extent does you supervisor allow you to work at 
home 

                                                   

31    To what extent does your supervisor schedule your work                                                    

32    To what extent does your supervisor let you carry the 
responsibility for your own time use 

                                                   

33    To what extent does your supervisor expect you to work at 
a high pace all the time 

                                                   

34    To what extent does your supervisor encourage you to 
take breaks together with co-workers 
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Temporal planning  

    Not at      hardly       somewhat          to a               to a                                                                                                                                     
all                                                     considerable    large               
  extent            extent 

35    To what extent does your supervisor prioritize tasks and 
allocate time to each task  
based on: Mohammed in press 

                                                    

36    To what extent does your supervisor prepare and build in 
time for contingencies, problems, and emerging issues 
based on: Mohammed in press 

                                                    

37    To what extent does your supervisor pace subordinates 
(you) so that work is finished on time 
based on: Mohammed in press 

                                                    

38    To what extent is your supervisor effective in coordinating 
subordinates (you in particular) to meet client deadlines 
based on: Mohammed in press 

                                                    

39    To what extent does your supervisor explain in detail what 
has to be done to meet a deadline 

                                                    
 

40    To what extent does your supervisor allocate the most 
complex tasks to the fastest people 

                                                    

41    To what extent does your supervisor create an 
environment that encourages you to get totally absorbed in 
your work (for example, by making use of a silence hour or 
concentration time) 

                                                   

 

Temporal reminders  

    Not at         Hardly       Somewhat       To a            To a                                                                                                                                     
all                                                    considerable   large               
  extent          extent 

42    To what extent does your supervisor remind you of 
important deadlines 
based on: Mohammed in press 

                                                    

43    To what extent does your supervisor urge you to finish 
tasks on time 
based on: Mohammed in press 

                                                    

44    To what extent does your supervisor set milestones to 
measure progress on the project 
based on: Mohammed in press 

                                                    

45    To what extent does your supervisor inform you about the 
progress of the project 

                                                    

 

Pressure 
Some supervisors put a lot of pressure on their subordinates and others try to avoid pressuring their subordinates. 

What about your supervisor?  

   Not at        Hardly       Somewhat      To a             To a                                                                                                                                     
  all                                                considerable    large               
 extent           extent 

46    To what extent does your supervisor pressure you to meet 
deadlines 

                                                    

47    To what extent does your supervisor add extra work to 
keep pressure on the team 

                                                    

48    To what extent do you feel the deadlines that are set by 
your supervisor are realistic 

                                                    

49    To what extent does your supervisor balance the workload 
in such a way that you are challenged but not hindered by the 
demands 
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Awareness of the temporal complexity 
    Not at        Hardly       Somewhat       To a           To a                                                                                                                                     

all                                                   considerable   large               
 extent          extent 

50    To what extent does your supervisor make you aware the 
impact of missing a deadline  

                                                    

51    To what extent is your supervisor aware of your preferred 
style of time use 

1
 

                                                    

52    To what extent is your supervisor aware of your preference 
of doing more than one tasks at a time (or your preference of 
doing one task at a time) 

                                                    

53    To what extent is your supervisor aware of your preferred 
working pace 

2
  

                                                    

54    To what extent is your supervisor able to estimate how 
long it will take you to finish tasks  

                                                    

55    To what extent is your supervisor aware of temporal 
difficulties in your job 

                                                    

1
 Preferred style of time use is how you prefer to work; this entails your preference of doing most of the work 

in the beginning of a task (or project), or your preference of working at a steady state or your preference of 

doing most of the work when the deadline closing in. 
 

2 
Working pace refers to the speed at which you like to work, e.g., do you prefer working leisurely (kalm) or 

at a fast pace.    

Individual NPD effectiveness 

Creativity 

This week,    Never          rarely       sometimes       often        very often 

56    I had a lot of creative ideas 
 (based on: Miron Erex & Naveh 2004) 

                                                    

57    I was able to think creatively 
(based on: Miron Erex & Naveh 2004) 

                                                      

58    I was innovative 
(based on: Miron Erex & Naveh 2004) 

                                                    

59    I did things in an original way 
(based on: Miron Erex & Naveh 2004) 

                                                    

60    I proposed new ways to improve quality  
(based on: George and Zhou 2001) 

                                                    

61    I proposed new ways to perform tasks 
(based on: George and Zhou 2001) 
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 Individual learning 

This week,     Never          rarely        sometimes       often        very often 

62    I have leaned new things                                                     

63    I was able to develop myself in my job                                                     

64    I was stimulated to gain new knowledge/skills                                                     

65    I was challenged by new problems in my job                                                     

Based on: Taris and Kompier (2005) 

 

Timelessness  

This week,     Never          rarely        sometimes      often        very often 

66    I had a moments where I was totally focussed on a task                                                     

67    I was working on my task and came in a state that I forgot 
the track of time 

                                                    

68    I managed to work without interruptions and distractions 
and was totally focussed on my task 

                                                    

69    I had moments that time quickly passed                                                     

70    I became absorbed in my work activity                                                     

 

Perceived control 

This week,     Never          rarely        sometimes      often        very often 

71    I felt in control of my time                                                     

72    I found it difficult to keep to my schedule because others 
took me away from my work 

                                                    

73    I felt that I had my work under control                                                     

74    I felt confident in that I was able to complete my work on 
time 

                                                    

75    I had little control what was happening at work                                                      

Based on: Cleassens et al. (2004) 
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Quality 

How much do you agree with the following statements? 
 

Strongly      Disagree   Neither Agree    Agree        Strongly 
Disagree                        nor disagree                         Agree 

76    Compared to the requirements, I obtained good results this 
week 

                                                    

77    It is known that my performance of this week is better than 
that of my colleagues 

                                                    

78    There are few, if any complaints about the quality of the 
work I did this week  

                                                    

79    I think I deserve a good evaluation from my supervisor for 
the work I did this week 

                                                    

80    I think I can be satisfied with the quality of the work I 
produced this week. 

                                                    

Based on: Source: Roe et al. (2000) 

 

Challenge Stress 

This week,  Strongly        Disagree     Neither Agree     Agree     Strongly 
Disagree                             nor disagree                         Agree 

81    I felt that I used my time more efficiently because of the 
time pressure I was under. 
Based on: Lee, Robert S. & McGrath, Patricia (1995). 

                                                    

82    I enjoyed the excitement of working under time pressure. 
Based on: Lee, Robert S. & McGrath, Patricia (1995). 

                                                    

83    I felt that the time pressure made me more productive. 
Based on: Lee, Robert S. & McGrath, Patricia (1995). 

                                                    

84    the challenge of meeting the deadline gave me an energy 
boost 
Based on: van Sas (2009) 

                                                    

 

Hindrance stress 

This week,  Strongly        Disagree     Neither Agree     Agree     Strongly 
Disagree                             nor disagree                         Agree 

85    I felt I was working less effectively because of the high time 
pressure  

                                                    

86    I felt the deadline pressure hindered me in my work                                                     

87    The quality of my work suffered from the high time 
pressure under which I operated. 

                                                    

88    The time pressure I felt made me experience a negative 
stress.  

                                                    

89    I kept worrying about meeting the deadline                                                     

  Based on: van Sas (2009) 
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Team work 

The following questions refer to your behavior regarding different elements of teamwork at work in this week  

This week,  Not at all                     moderately                     very  
                                                                           much so                                                                                                                          

                    
90    I participated in setting deadlines for achieving group 
tasks or group goals 

                                                              

91    I took steps to ensure everyone participated in group 
discussions 

                                                              

92    I took the group’s ideas into account in doing my own 
tasks  

                                                              

93    I addressed conflicts by raising it for discussion with 
other team members 

                                                              

94    I participated in developing strategies to achieve team 
goals 

                                                              

95    I reminded other team members of the team goals                                                               

96   I drew team members into discussions that are relevant 
to achieving the goal 

                                                              

97    I ignored or discouraged off-topic conversations                                                               

98   I steered team members toward on-topic conversations                                                               

99     I helped the team in making the correct judgments 
about issues in complex situations 

                                                              

100   I tried to calm down team members that were in 
conflict 

                                                              

101   I assumed leadership                                                               

  

Based on: Source: Taggar and Brown, 2001. 

Appendix III: Agile (software) NPD environment 
Agile software development methods attempt to offer an answer to the eager business community asking for lighter 

weight along with faster and nimbler (software) development processes (Abrahamsson et al. 2003). 

The core to agile software development is the use of light-but-sufficient rules of project behavior and the use of 

human- and communication-oriented rules. ―Agility implies maneuverability, a characteristic that is in today‘s fast 

moving world more important now than ever‖ (Cockburn 2001 p8). The best description I have found for agility in 

business comes from Goldman (1997): ―Agility is dynamic, context-specific, aggressively change-embracing, and 

growth-oriented. It is not about improving efficiency, cutting costs, or battening down the business hatches to ride 

out fearsome competitive ‗storms.‘ It is about succeeding and about winning: about succeeding in emerging 

competitive arenas, and about winning profits, market share, and customers in the very center of the competitive 

storms many companies now fear.‖ (Cockburn 2001 p8) 

 

For the purposes of this paper, agile software development in general will be characterized by the following 

attributes: incremental, cooperative, straightforward, and adaptive (Abrahamsson at all. 2002). Incremental refers to 

small software releases, with rapid development cycles. Cooperative refers to a close customer and developer 

interaction. Straightforward implies that the method itself is easy to learn and to modify and that it is sufficiently 



 

 71 

documented. Finally, adaptive refers to the ability to make and react to last moment changes (Abrahamsson at all. 

2002).   

 

According to Highsmith (2002) the agile movement covers a broader set of issues than the word methodology 

connotes, he uses the word ecosystem to include the three characteristics that according to his definition 

comprehend agile development: a chaordic perspective, collaborative values and principles, and barely sufficient 

methodology.  

Highsmith (2002) believes that a chaordic perspective arises from recognition and acceptance of increasing levels of 

unpredictability in our turbulent economy. Two concrete ramifications of trying to manage in an unpredictable 

environment are that while goals are achievable, project details are often unpredictable, and that the foundation of 

many process-driven approaches (the goal of repeatable processes) is unattainable. The chaordic style is similar to 

what Highsmith (2002) calls leadership-collaboration or adaptive management, which is about creating an 

environment with the requisite variety to meet the challenge of extreme projects, particularly the challenge of high 

change. Agile managers understand that demanding certainty in the face of uncertainty is dysfunctional. They set 

goals and constraints that provide boundaries within which creativity and innovation can flourish.  

The second characteristic of the ecosystem according to Highsmith (2002) is collaborative values and principles. 

Agile and rigorous organizations view people, and how to improve their performance, differently. Rigorous 

methodologies are designed to standardize people to the process, while agile processes are designed to capitalize on 

each individual‘s and each team‘s unique strengths: they adapt the process to the people. Agile organizations focus 

on building individual skills and on fostering a high degree of interaction among team members and the projects‘ 

customers. Agilists believe that with today‘s complex projects, understanding comes more from face-to-face 

interaction than from documentation. Agilists do not believe that a reliance on heavy processes makes up for lack of 

skill, talent, and knowledge (Highsmith 2002).  

The third aspect of Highsmiths (2002) agile ecosystems is the concept of a barely sufficient methodology that 

attempts to answer the question of how much structure is enough. To be agile, one must balance flexibility and 

structure, barely sufficient does not mean insufficient. Bare sufficiency reduces costs through streamlining but even 

more importantly, it incorporates the chaordic perspective that creativity and innovation occur in a slightly messy 

environment, not a primarily structured one. Agilists prefer face-to-face communication than written (e-mail, 

documents) information. Too many organizations operate on the unspoken assumption that ―if a little process is 

good, then lots of process will be better‖ (Highsmith 2002 p5). 

As mentioned earlier agile (software) development is a group of (software) development methodologies that are 

based on similar principles. Cockburn 2001 presents in his book ‗Agile software development‘ the principles of 

agile (software) development;  

· customer satisfaction by rapid, continuous delivery of useful products (software)  

· working products (software) are delivered frequently (weeks rather than months) , many short term    

deadlines 

· working products (software) are the principal measure of progress  

· even late changes in requirements are welcomed  

· close, daily cooperation between business people and developers  

· face-to-face conversation is preferred (or in different locations video contact)  

· projects are built around motivated individuals who take responsibility, who should be trusted  

· team size typically small (5-9 people) 

· continuous attention to technical excellence and good design  

· simplicity  

· self-organizing teams  

· regular adaptation to changing circumstances 

Appendix IV: Multilevel analysis 
*** = significant at P<0.001 

** = significant at P<0.01  

* = significant at P<0.05  

† = significant at P<0.1 

 

 

 

 

 

http://en.wikipedia.org/wiki/Software_development_methodologies
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 Dependent variable: Individual Creativity 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept variance 

(SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.94(.07) 

 

38.53*** 

190.50  .23***(.03) .11***(.04) 

Model 1 

Intercept 

Deadline Style  

 

2.94(.07) 

-.19(.14) 

 

39.61*** 

-1.34 

188.75 1.75 .23***(.03) .10***(.06) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

2.99(.07) 

-.13(.13) 

.16(.11) 

 

42.46*** 

-.80 

2.11* 

184.57 4.18* 

 

.23***(.03) .09***(.04) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

Deadline Style*Temporal Leadership 

 

2.99(.07) 

-.11(.15) 

.16(.13) 

.06(.23) 

 

41.52*** 

-.58 

2.08* 

.22 

184.52 .05 .23***(.03) .09***(.04) 

Model 1 

Intercept 

Steady Style 

  

2.94(.07) 

.14(.10) 

 

39.94*** 

.1.42 

188.57 1.93 .23***(.03) .10**(.04) 

 Model 2 

Intercept  

Steady Style  

Temporal Leadership 

 

2.95(.07) 

.10(.10) 

.28(.13) 

 

42.62*** 

1.04 

2.17* 

184.15 4.42* 

 

.23***(.03) .09**(.04) 

 Model 3 

Intercept 

Steady Style  

Temporal Leadership  

Steady Style*Temporal Leadership 

 

2.97(.07) 

.03(.10) 

.27(.12) 

-.33(.16) 

 

44.65*** 

.32 

2.24* 

-2.08* 

180.05 4.10* 

 

.23***(.03) .08**(.04) 

Model 1 

Intercept 

UShaped Style 

  

2.94(.08) 

.00(.09) 

 

38.53*** 

.02 

190.50 0 .23***(.03) .10**(.04) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

2.94(.07) 

.01(.08) 

.31(.13) 

 

41.78*** 

.11 

2.40* 

185.19 5.31* 

 

.23***(.03) .09**(.04) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership  

UShaped Style*Temporal Leadership 

 

2.94(.07) 

.01(.08) 

.31(.13) 

.08(.16) 

 

41.92*** 

.09 

2.43* 

.50 

184.95 .24 .23***(.03) .09**(.04) 

Model 1 

Intercept 

Polychronity 

  

2.94(.08) 

.05(.11) 

 

38.70*** 

.48 

190.26 .24 .21***(.03) .05**(.04) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

2.95(.07) 

.12(.10) 

.35(.13) 

 

42.80*** 

1.24 

2.69* 

183.70 6.56* .21***(.03) .09*(.04) 

 Model 3 

Intercept 

Polychronity  

Temporal Leadership  

Polychronity*Temporal Leadership 

 

2.97(.07) 

.16(.10) 

.30(.14) 

.19(.18) 

 

42.31*** 

2.53 

2.20* 

1.05 

182.62 1.08 .21***(.03) .09*(.04) 

Model 1 

Intercept 

TimeUrgent 

  

2.94(.07) 

.18(.14) 

 

39.59*** 

1.27 

188.95 1.55 .21***(.03) .11**(.04) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

2.95(.07) 

.12(.13) 

.29(.13) 

 

42.34*** 

.89 

2.19* 

184.43 4.52* .21***(.03) .10*(.04) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership  

TimeUrgent *Temporal Leadership 

 

2.97(.07) 

-.04(.17) 

.32(.13) 

-.35(.23) 

 

43.49*** 

-.22 

2.52 

-1.54 

182.14 2.29 .21***(.03) .09*(.04) 
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 Dependent variable: Individual Creativity 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance 

(SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

2.94(.08) 

 

38.53*** 

190.50  .21***(.03) .11**(.04) 

Model 1 

Intercept 

Diss Deadline  

 

3.27(.16) 

-.53.(.10) 

 

20.67*** 

-2.65* 

169.31 21.19 

*** 

.21***(.04) .13**(.05) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

3.23(.16) 

-.46(.20) 

.16(.11) 

 

20.61*** 

-2.32 

1.41 

167.37 1.94 .22***(.03) .05(.03) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

3.33(.21) 

-.61(.28) 

.30(.22) 

-.23(.31) 

 

16.16*** 

-2.16 

1.35 

-.73 

166.84 .53 .22***(.03) .03(.05) 

Model 1 

Intercept 

Diss Steady  

  

3.12(.16) 

-.25(.15) 

 

19.55*** 

-1.59 

173.10 17.40 

*** 

.22***(.03) .07*(.03) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

3.09(.15) 

-.21(.15) 

.20(.12) 

 

20.06*** 

-1.38 

1.67 

170.41 2.69 .22***(.03) .06**(.03) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.07(.16) 

-.14(.16) 

.03(.24) 

.07(.24) 

 

19.45*** 

-1.07 

.11 

.79 

169.80 .61 .24***(.03) .05**(.04) 

Model 1 

Intercept 

Diss UShaped  

  

2.90(.24) 

-.01(.18) 

 

12.01*** 

-.06 

175.54 14.96 

*** 

.22***(.03) .08**(.03) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

2.95(.23) 

-.04(.18) 

.22(.12) 

 

12.77*** 

-.23 

1.87† 

172.21 3.33 .23***(.03) .07*(.02) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

2.89(.23) 

.02(.17) 

-.34(.38) 

.49(.31) 

 

12.79*** 

.02 

-.89 

1.55 

169.89 2.32 .22***(.03) .05**(.03) 

Model 1 

Intercept 

Diss Polychronity 

  

3.48(.21) 

-.56(.19) 

 

16.94*** 

-3.01** 

167.65 22.85 

*** 

.22***(.03) .05† (.03) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

3.42(.20) 

-.50(.19) 

.15(.11) 

 

16.78*** 

-2.70*** 

1.39 

165.77 1.88 .22***(.03) .04**(.02) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

3.57(.23) 

-65(.22) 

.48(.29) 

-.33(.27) 

 

15.40*** 

-2.98** 

1.68 

-1.24 

164.26 1.51 .24***(.04) .02**(.02) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.13(.19) 

-.30(.22) 

 

16.17***-

1.34 

173.81 16.69 

*** 

.22***(.03) .07**(.04) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

3.00(.21)-

.14(.25) 

.19(.14) 

 

14.34*** 

-.55 

1.37 

171.96 1.85 .22***(.03) .07**(.03) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

3.08(.21) 

-.28(.27) 

.65(.41) 

-.53(.44) 

 

14.36*** 

-1.04 

1.59 

-1.20 

170.56 1.40 .24***(.04) .05**(.03) 
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 Dependent variable: Individual learning 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

intercept 

 

3.08(.10) 

 

29.90*** 

182.79  .22***(.03) .24**(.08) 

Model 1 

Intercept 

Deadline Style  

 

3.08(.10) 

.14(.19) 

 

30.02*** 

.71 

182.28 .51 .23***(.03) .24**(.08) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

3.09(.09) 

.26(.18) 

.48(.18) 

 

33.27*** 

1.46 

2.70* 

175.66 6.62* .22***(.03) .21**(.07) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

3.10(.10) 

.32(.21) 

.47(.18) 

.18(.31) 

 

32.37*** 

1.56 

2.64* 

.58 

175.33 .33 .22***(.03) .21**(.07) 

Model 1 

Intercept 

Steady Style 

  

3.08(.10) 

-.07(.14) 

 

29.60*** 

-.54 

182.50 .29 .22***(.03) .25***(.08) 

 Model 2 

Intercept  

Steady Style  

Temporal Leadership 

 

3.09(.10) 

-.12(.13) 

.44(.18) 

 

32.05*** 

-.93 

2.45* 

176.90 5.60* .22***(.03) .23**(.07) 

 Model 3 

Intercept 

Steady Style  

Temporal Leadership  

Steady Style*Temporal Leadership 

 

3.11(.10) 

-.16(.14) 

.43(.17) 
-.22(.22) 

 

31.46*** 

-1.18 

2.39* 

-1.01 

175.90 1.00 .22***(.03) .23***(.07) 

Model 1 

Intercept 

UShaped Style 

  

3.08(.10) 

-.15(.11) 

 

30.88*** 

-1.34 

181.05 1.74 .22***(.03) .23**(.07) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

3.09(.09) 

-.15(.10) 

.40(.17) 

 

33.50*** 

-1.39 

2.37* 

175.89 5.16* .22***(.03) .21**(.07) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership 

UShaped Style*Temporal Leadership 

 

3.08(.09) 

-.14(.10) 

.39(.17) 

-.14(.21) 

 

33.09*** 

-1.37 

2.34 

-.66 

175.45 .44 .22***(.03) .20**(.06) 

Model 1 

Intercept 

Polychronity  

  

3.08(.10) 

.19(.13) 

 

31.46*** 

1.48 

180.78 2.01 .16***(.02) .26***(.08) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

3.09(.08) 

.32(.12) 

.52(.16) 

 

36.69*** 

2.66* 

3.26** 

171.79 8.99** 

 

.22***(.03) .16**(.06) 

 Model 3 

Intercept 

Polychronity  

Temporal Leadership 

Polychronity*TemporalLeadership 

 

3.09(.09) 

.32(.13) 

.52(.17) 

.01(.22) 

 

35.40*** 

2.56* 

3.04** 

.04 

171.79 0 .16***(.02) .18**(.06) 

Model 1 

Intercept 

TimeUrgent  

  

3.11(.10) 

.19(.18) 

 

31.19*** 

1.04 

181.84 0.95 .16***(.02) .27***(.08) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

3.09(.09) 

.13(.17) 

.38(.17) 

 

33.25*** 

.75 

2.20 

177.25 6.59* .16***(.02) .23**(.07) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership 

TimeUrgent*TemporalLeadership 

 

3.10(.10) 

.01(.21) 

.41(.18) 

-.29(.30) 

 

32.20*** 

.06 

2.29* 

-.97 

176.37 1.12 .16***(.02) .24**(.08) 
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 Dependent variable: Individual Learning 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.08(.10) 

 

19.90*** 

182.79  .16***(.02) .30***(.09) 

Model 1 

Intercept 

Diss Deadline  

 

3.38(26) 

-.48(.30) 

 

13.20*** 

-1.49 

172.44 10.35** .17***(.03) .25***(.08) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

3.31(.25) 

-.36(.32) 

.29(.18) 

 

13.25*** 

-.1.14 

1.64 

169.86 2.58 

 

.17***(.03) .22***(.07) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

3.74(.31) 

-1.01(.42) 

.91(.33) 

-1.00(.48) 

 

12.16*** 

-2.39* 

2.74** 

-2.14* 

165.62 4.24* .17***(.03) .19***(.06) 

Model 1 

Intercept 

Diss Steady  

  

3.37(.24) 

-.36(.23) 

 

14.09*** 

-1.55 

172.27 10.52 

*** 

.17***(.03) .24**(.08) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

3.32(.23) 

-.30(.22) 

.30(.17) 

 

14.51*** 

-1.34 

1.74† 

169.38 2.89† .17***(.03) .22**(.07) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.34(.24) 

-.32(.24) 

.39(.37) 

-.10(.37) 

 

14.15*** 

-1.36 

1.07 

-.27 

169.31 .07 .23***(.03) .22***(.07) 

Model 1 

Intercept 

Diss UShaped  

  

3.08(.36) 

-.04(.28) 

 

8.52*** 

-.14 

174.56 8.23** 

 

.17***(.03) .27***(.08) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

3.15(.34) 

.09(.26) 

.35(.18) 

 

9.19*** 

-.33 

1.94† 

171.02 3.53† .17***(.03) .24***(.07) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

3.05(.33) 

.02(.25) 

-.55(.56) 

.77(.47) 

 

9.15*** 

-.07 

-.97 

1.66 

168.39 2.63 .17***(.03) .21***(.07) 

Model 1 

Intercept 

Diss Polychronity 

  

3.70(.30) 

-.64(.30) 

 

11.28*** 

-2.14* 

170.32 12.47 

*** 

.17***(.03) .23**(.07) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

3.60(.32) 

-.53(.29) 

.27(.17) 

 

11.21*** 

-1.82** 

1.56 

167.99 2.33 .17***(.03) .21**(.07) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

4.02(.34) 

-.93(.32) 

.78(.42) 

-.69(.40) 

 

11.34*** 

-2.76** 

2.54* 

-2.06* 

164.00 3.99* 

 

.23***(.04) .14**(.06) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.28(.29) 

-.31(.34) 

 

11.14*** 

-.91 

173.77 9.02 

** 

.17***(.03) .26**(.08) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

3.06(.31) 

-.02(.37) 

.34(.20) 

 

9.80*** 

-.05 

1.66 

171.13 2.64 .17***(.03) .24**(.07) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

3.10(.33) 

-.09(.42) 

.56(.62) 

-.26(.68) 

 

9.44*** 

-.22 

.89 

.38 

170.99 .14 .17***(.03) .24**(.07) 
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 Dependent variable: Timelessness 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

Intercept 

 

3.24(.08) 

 

38.71*** 

178.89  .17***(.03) .18***(.06) 

Model 1 

Intercept 

Deadline Style  

 

3.24(.08) 

-.10(.15) 

 

42.43*** 

-1.276 

178.43 .46 .17***(.03) .17***(.06) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

3.24(.07) 

.02(.14) 

.47(.13) 

 

45.97*** 

.16 

3.38** 

168.22 10.21 

*** 

.17***(.03) .11***(.04) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

3.29(.07) 

.20(.14) 

.44(.12) 

.53(.22) 

 

49.40*** 

1.38 

3.57** 

2.41* 

162.86 5.36* 

 

.23***(.03) .09**(.04) 

Model 1 

Intercept 

Steady Style 

  

3.24(.08) 

.15(.11) 

 

39.90*** 

1.35 

177.14 1.75 .17***(.03) .16***(.11) 

 Model 2 

Intercept  

Steady Style 

Temporal Leadership 

 

3.24(.07) 

.06(.08) 

.46(.13) 

 

46.37*** 

.75 

3.57** 

167.69 9.45** .17***(.03) .11**(.04) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership 

Steady Style*Temporal Leadership 

 

3.24(.07) 

.05(.08) 

.44(.12) 

-.29(.15) 

 

48.88*** 

.70 

3.66** 

-1.90† 

164.29 3.40† .17***(.03) .10**(.04) 

Model 1 

Intercept 

U-Shaped Style 

  

3.24(.08) 

-.07(.09) 

 

39.03*** 

-.73 

178.37 .52 .17***(.03) .17**(.06) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

3.24(.07) 

-.06(.08) 

.45(.13) 

 

46.22*** 

-.72 

3.55** 

167.84 10.53 

*** 

.17***(.03) .07**(.03) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership  

UShapedStyle*TemporalLeadership 

 

3.23(.07) 

-.05(.07) 

.44(.12) 

-.29(.15) 

 

48.62*** 

-.67 

3.61** 

-1.86† 

164.55 3.29† .17***(.03) .11**(.04) 

Model 1 

Intercept 

Polychronity 

  

3.24(.08) 

-.16(.11) 

 

39.96*** 

-1.41 

176.98 1.91 .17***(.03) .16**(.05) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

3.24(.07) 

-.07(.10) 

.44(.13) 

 

46.37*** 

-.71 

3.28** 

167.75 9.23** .17***(.03) .11**(.04) 

 Model 3 

Intercept 

Polychronity  

Temporal Leadership 

Polychronity*Temporal Leadership 

 

3.25(.07) 

-.06(.10) 

.41(.14) 

.09(.19) 

 

44.97*** 

-.53 

2.91** 

.49 

167.50 .25 .17***(.03) .11**(.04) 

Model 1 

Intercept 

TimeUrgent 

  

3.24(.08) 

.22(.15) 

 

40.15*** 

1.48 

176.78 1.11 .17***(.03) .16**(.05) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

3.24(.07) 

.14(.13) 

.43(.13) 

 

46.85*** 

1.04 

3.35** 

167.19 9.59** .17***(.03) .11**(.04) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership 

TimeUrgent*Temporal Leadership 

 

3.26(.07) 

.03(.16) 

.46(.13) 

-.25(.23) 

 

47.05*** 

.17 

3.57*** 

-1.12 

165.97 

 

1.22 .17***(.03) .10**(.04) 
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 Dependent variable: Timelessness 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.24(.08) 

 

38.71*** 

178.89  .17***(.03) .17***(.06) 

Model 1 

Intercept 

Diss Deadline  

 

3.95(.18) 

-.94(.23) 

 

21.82*** 

-4.14*** 

140.28 38.61 

*** 

.14***(.03) .11***(.04) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

3.84(.15) 

-.78(.18) 

.42(.10) 

 

26.06*** 

-4.10*** 

4.16** 

127.52 12.76 

*** 

.14***(.02) .05**(.02) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

3.89(.19) 

-.85(.26) 

.49(.21) 

-.12(.29) 

 

20.40*** 

-3.11** 

2.31* 

-.35 

127.40 .12 .14***(.02) .05***(.03) 

Model 1 

Intercept 

Diss Steady  

  

3.61(.20) 

-.37(.20) 

 

17.95*** 

-1.90† 

150.36 28.53 

*** 

.14***(.02) .17**(.05) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

3.53(.16) 

-.27(.16) 

.49(.12) 

 

21.63*** 

-1.71† 

3.94** 

138.10 12.26 

*** 

.14***(.02) .10**(.04) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.50(.17) 

-.23(.17) 

.29(.26) 

.21(.26) 

 

21.06*** 

-1.36 

1.12 

.89 

137.15 .95 .14***(.0) .10**(.04) 

Model 1 

Intercept 

Diss UShaped  

  

3.33(.31) 

-.06(.24) 

 

10.76*** 

-.24 

153.70 25.19 

*** 

.14***(.02) .19**(.06) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

3.44(.25) 

-.13(.19) 

.53(.13) 

 

13.92*** 

-.70 

4.14*** 

140.25 13.45 

*** 

.14***(.02) .11**(.04) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

3.37(.24) 

-.07(.18) 

-.17(.40) 

.06(.33) 

 

14.11*** 

-.44 

-.36 

1.77† 

137.28 2.97† .14***(.02) .09**(.04) 

Model 1 

Intercept 

Diss Polychronity 

  

4.24(.23) 

-.93(.21) 

 

18.06*** 

-4.38** 

138.95 39.94 

*** 

.14***(.02) .10**(.04) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

4.08(.19) 

-.77(.17) 

.41(.10) 

 

21.32*** 

-4.43** 

4.12** 

125.65 13.30 

*** 

.14***(.02) .05**(.03) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

4.05(.22) 

-.73(.21) 

.35(.27) 

.07(.26) 

 

18.36*** 

-3.52*** 

1.28 

.28 

125.57 .08 .14***(.02) .08**(.04) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.84(.23) 

-.72(.27) 

 

16.74*** 

-2.71** 

147.21 31.68 

*** 

.14***(.02) .15**(.05) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

3.54(.22) 

-.34(.26) 

.43(.14) 

 

16.01*** 

-1.28 

3.05** 

139.14 8.07** .14***(.02) .10**(.04) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

3.51(.23) 

-.27(.29) 

.24(.44) 

.23(.48) 

 

15.03*** 

-.90 

.47 

.54 

138.91 .23 .14***(.03) .10**(.04) 
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 Dependent variable: Percieved Control 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

intercept 

 

3.24(.10) 

 

33.95*** 

224.51  .27***(.04) .22***(.07) 

Model 1 

Intercept 

Deadline Style  

 

3.24(.09) 

-.42(.16) 

 

37.62*** 

-2.63* 

218.35 6.16* .27***(.04) .16***(.06) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

3.24(.08) 

-.34(.16) 

.32(15) 

 

40.18*** 

-2.14* 

2.05* 

213.97 4.38* .27***(.04) .14**(.05) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

3.25(.08) 

-.23(.17) 

.30(.15) 

.32(.26) 

 

39.49*** 

-1.29 

1.96† 

1.17 

213.04 .93 .27***(.04) .13**(.05) 

Model 1 

Intercept 

Steady Style 

  

3.24(.10) 

.01(.13) 

 

33.98*** 

.04 

224.51 0 .27***(.04) .22***(.07) 

 Model 2 

Intercept  

Steady Style  

Temporal Leadership 

 

3.24(.09) 

-.04(.12) 

.42(.16) 

 

37.03*** 

-.38 

2.55* 

218.48 6.03* .26***(.04) .17**(.06) 

 Model 3 

Intercept 

Steady Style  

Temporal Leadership  

Steady Style*Temporal Leadership 

 

3.29(.08) 

-.16(.12) 

.40(.15) 

-.59(.19) 

 

40.55*** 

-1.34 

.2.71* 

-3.07** 

209.68 8.80** .26***(.04) .13**(.05) 

Model 1 

Intercept 

UShaped Style 

  

3.24(.10) 

.06(.11) 

 

34.50*** 

.56 

224.20 .31 .26***(.04) .22**(.08) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

3.24(.09) 

.07(.10) 

.41(.16) 

 

37.41*** 

.68 

2.58* 

218.16 6.04* .26***(.04) .17***(.06) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership  

UShaped Style*Temporal Leadership 

 

3.24(.09) 

.07(.10) 

.41(.16) 

.04(.20) 

 

37.40*** 

.67 

2.58* 

.19 

184.13 34.03 

*** 

.26***(.04) .17***(.03) 

Model 1 

Intercept 

Polychronity 

  

3.24(.10) 

-.05(.13) 

 

33.89*** 

-.36 

224.38 .13 .26***(.04) .22***(.07) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

3.24(.09) 

.05(.12) 

.42(.16) 

 

37.43*** 

.36 

2.56* 

218.49 5.89* .26***(.04) .16**(.06) 

 Model 3 

Intercept 

Polychronity  

Temporal Leadership  

Polychronity*Temporal Leadership  

 

3.23(.09) 

.03(.13) 

.44(.18) 

-.08(.23) 

 

35.91*** 

.25 

2.51* 

-.34 

218.38 .11 .26***(.04) .17**(.06) 

Model 1 

Intercept 

TimeUrgent 

  

3.24(.09) 

.24(.17) 

 

35.83*** 

1.39 

222.78 1.73 .27***(.04) .19***(.07) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

3.24(.08) 

.17(.16) 

.37(.17) 

 

38.61*** 

1.08 

2.37* 

217.56 5.22* .26***(.04) .15**(.06) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership  

TimeUrgent*Temporal Leadership  

 

3.28(.08) 

-.14(.19) 

.45(.15) 

-.75(.27) 

 

40.57*** 

-.77 

2.97* 

-2.81* 

209.96 7.60** .26***(.04) .13*(.05) 
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 Dependent variable: Percieved Control 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.24(.10) 

 

33.95*** 

224.51  .27***(.04) .21***(.07) 

Model 1 

Intercept 

Diss Deadline  

 

3.59(.25) 

-.49(.32) 

 

14.30*** 

-1.55 

213.62 10.89 

*** 

 

.28***(.04) .21***(.07) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

3.49(.24) 

-.33(.30) 

.38(.17) 

 

14.76*** 

-1.11 

2.24** 

208.97 4.65* .28***(.04) .17***(.06) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

3.13(.30) 

.21(.41) 

-.13(.32) 

.83(.45) 

 

10.53*** 

.50 

-.41 

1.84† 

205.77 3.20† 

* 

.28***(.04) .14***(.04) 

Model 1 

Intercept 

Diss Steady  

  

3.40(.24) 

-.18(.23) 

 

14.04*** 

-.75 

215.36 9.15** .28***(.04) .22**(.08) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

3.33(.22) 

-.10(.22) 

.41(.17) 

 

14.99***-

.44 

2.43* 

209.98 5.38* .28***(.04) .18**(.07) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.26(.22) 

.00(.22) 

-.02(.34) 

-.49(.34) 

 

14.70*** 

.03 

-.07 

1.44 

207.99 1.99 .28***(.04) .23**(.08) 

Model 1 

Intercept 

Diss UShaped  

  

3.35(.45) 

-.09(.27) 

 

9.43*** 

-.34 

215.81 8.70** .28***(.04) .10***(.04) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

3.43(.32) 

-15(.25) 

.43(.17) 

 

10.65*** 

-.62 

2.58* 

209.79 6.02* .28***(.04) .17***(.06) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

3.28(.29) 

-.05(.22) 

-.92(.48) 

1.18(.40) 

 

11.50*** 

-,21 

-1.93* 

2.98* 

202.07 7.72** .28***(.04) .12***(.05) 

Model 1 

Intercept 

Diss Polychronity 

  

3.85(.32) 

-.59(.29) 

 

11.86*** 

-2.00* 

212.20 12.31 

*** 

.28***(.04) .20**(.07) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

3.72(.31) 

-.45(.28) 

.37(.17) 

 

12.11*** 

-1.60 

2.20** 

207.71 4.49* .28***(.04) .16**(.06) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

3.53(.35) 

-.26(.33) 

-.03(.44) 

.40(.41) 

 

10.09*** 

-.81 

-.08 

.98 

206.77 .94 .28***(.04) .15*(.06) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.75(.28) 

-.65(.32) 

 

13.64*** 

-2.03* 

212.05 12.46 

*** 

.28***(.04) .19**(.07) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

3.53(.29) 

-.36(.34) 

.33(.19) 

 

12.14*** 

-1.04 

1.76† 

209.11 2.94† .28***(.04) .17**(.06) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

3.51(.31) 

-.32(.39) 

.21(.58) 

.13(.63) 

 

11.50*** 

-.82 

.38 

.21 

209.06 .05 .28***(.04) .17**(.06) 
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 Dependent variable: Quality 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

intercept 

 

3.51(.05) 

 

63.90*** 

122.68  .12***(.02) .06**(.02) 

Model 1 

Intercept 

Deadline Style  

 

3.51(.05) 

-.03(.10) 

 

64.03*** 

-.26 

122.61 .07 .17***(.03) .17***(.06) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

3.51(.05) 

-.01(.11) 

.08(.10) 

 

64.54*** 

-.05 

.74 

122.07 .54 .12***(.02) .06**(.02) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

3.52(.06) 

.03(.12) 

.07(.10) 

.12(.18) 

 

62.65*** 

.27 

.68 

.62 

121.68 .39 .12***(.02) .06**(.02) 

Model 1 

Intercept 

Steady Style 

  

3.51(.06) 

-.01 

 

63.66*** 

-.18 

122.65 .03 .12***(02) .06**(.03) 

 Model 2 

Intercept  

Steady Style  

Temporal Leadership 

 

3.51(.05) 

-.03(.08) 

.09(.10) 

 

64.12*** 

-.34 

.83 

121.96 .69 .12***(.02) .06**(.02) 

 Model 3 

Intercept 

Steady Style  

Temporal Leadership  

Steady Style*Temporal Leadership 

 

3.54(.05) 

-.09(.08) 

.08(.10) 

-.33(.13) 

 

65.92*** 

-1.12 

.79 

-2.59* 

115.44 6.52* .12***(.02) .06**(.02) 

Model 1 

Intercept 

UShaped Style 

  

3.51(.05) 

.07(.06) 

 

64.82*** 

1.105 

121.47 1.21 .12***(.02) .06**(.02) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

3.51(.05) 

.07(.06) 

.08(.10) 

 

65.56*** 

1.15 

.84 

120.78 .69 .12***(.02) .06**(.02) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership  

UShaped Style*Temporal Leadership 

 

3.51(.05) 

.06(.06) 

.09(.10) 

.17(.12) 

 

67.26*** 

1.08 

.94 

1.44 

118.76 2.02 .12***(.02) .05**(.02) 

Model 1 

Intercept 

Polychronity 

  

3.51(.05) 

.08(.07) 

 

66.07*** 

1.11 

121.52 1.16 .13***(.02) .06**(.02) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

3.51(.05) 

.11(.07) 

.12(.10) 

 

67.91*** 

1.46 

1.19 

120.15 1.37 .13***(.02) .05*(.02) 

 Model 3 

Intercept 

Polychronity 

Temporal Leadership  

Polychronity*Temporal Leadership 

 

3.54(.05) 

.15(.07) 

.06(.09) 

.24(.13) 

 

71.13*** 

2.14 

.56 

1.87† 

117.06 3.09† .13***(.02) .04(.02) 

Model 1 

Intercept 

TimeUrgent 

  

3.51(.06) 

-.05(.11) 

 

63.35*** 

-.50 

122.44 .24 .12***(.02) .06**(.03) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

3.51(.05) 

-.07(.11) 

.09(.10) 

 

63.89*** 

-.66 

.89 

121.65 .79 .12***(.02) .06**(.02) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership  

TimeUrgent*Temporal Leadership 

 

3.54(.06) 

-.24(.13) 

.13(.11) 

-.37(.19) 

 

62.69*** 

-1.77† 

1.25 

-1.99† 

117.75 3.90* .12***(.02) .07**(.03) 
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 Dependent variable: Quality 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.51(.05) 

 

63.90*** 

122.68  .12***(.02) .06**(.02) 

Model 1 

Intercept 

Diss Deadline  

 

3.73(.14) 

-.32(.17) 

 

27.42*** 

-1.87† 

116.15 6.53* .13***(.02) .05**(.02) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

3.72(.14) 

-.32(.18) 

.00(.10) 

 

26.95*** 

-1.82† 

.02 

116.15 0.00 .13***(.02) .05**(.02) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

3.90(.18) 

-.59(.24) 

.25(.19) 

-.41(.27) 

 

22.08*** 

-2.41* 

1.32 

-1.52 

113.93 2.22 .13***(.02) .04***(.02) 

Model 1 

Intercept 

Diss Steady  

  

3.63(.13) 

-.14(.13) 

 

29.34*** 

-1.11 

118.25 4.43* .13***(.02) .05**(.02) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

3.62(.13) 

-.14(.13) 

.03(.10) 

 

27.18*** 

-1.06 

-.25 

118.19 .06 .13***(.02) .05**(.02) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.64(.14) 

-16(.14) 

.13(.21) 

-.12(.21) 

 

26.69*** 

-1.20 

.63 

-.58 

117.86 .33 .13***(.02) .05**(.02) 

Model 1 

Intercept 

Diss UShaped  

  

3.21(.19) 

.23(.15) 

 

16.84*** 

1.56 

117.10 5.58* .13***(.02) .05**(.02) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

3.21(.19) 

.22(.15) 

.03(.10) 

 

16.78*** 

1.53 

.28 

117.03 .07 .13***(.02) .05***(.02) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

3.17(.19) 

.25(.14) 

-.46(.31) 

.43(.26) 

 

17.11*** 

1.81† 

-1.50 

1.67 

114.37 2.66 .13***(.02) .04**(.02) 

Model 1 

Intercept 

Diss Polychronity 

  

3.77(.18) 

-.27(.16) 

 

20.69*** 

-1.61 

116.99 5.69* .13***(.02) .05**(.02) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

3.77(.19) 

-.26(.17) 

.00(.10) 

 

20.25*** 

-1.55 

.06 

116.99 0.00 .13***(.02) .05**(.02) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

3.85(.21) 

-.35(.20) 

.19(.26)--

.19(.25) 

 

18.03*** 

1.73† 

.73 

-.76 

116.42 .57 .13***(.02) .05**(.02) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.67(.16) 

-.23(.19) 

 

23.03*** 

-1.21 

118.01 4.67* .13***(.02) .05**(.02) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

3.69(.18) 

-.25(.21) 

-.02(.11) 

 

20.81*** 

-1.16 

-.18 

117.98 .03 .13***(.02) .05**(.02) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

3.67(.19) 

-.21(.23) 

-.14(.34) 

.13(.38) 

 

19.81*** 

-.89 

-.38 

.34 

117.87 .11 .13***(.02) .05**(.04) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 82 

 Dependent variable: Individual Teamwork 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

intercept 

 

4.08(.14) 

 

28.98*** 

224.56  .20***(.03) .58***(.16) 

Model 1 

Intercept 

Deadline Style  

 

4.09(.13) 

.47(.25) 

 

30.51*** 

1.88† 

221.21 3.35* .19***(.03) .52***(.14) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

4.08(.13) 

-.43(.26) 

-.14(.25) 

 

30.65*** 

1.67 

-.54 

220.92 .29 .20***(.03) .51**(.14) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

4.13(.13) 

.61(.28) 
-.17(.25) 

.56(.44) 

 

30.72*** 

2.12* 

-.68 

1.28 

219.33 1.59 .20***(.03) .48**(.14) 

Model 1 

Intercept 

Steady Style 

  

.20(.03) 

.58(.16) 

 

28.99*** 

-.28 

224.48 .08 .20***(.03) .58***(.16) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

4.08(.14) 

-.02(.18) 

-.25(.26) 

 

29.35*** 

-.09 

-.95 

223.60 .88 .20***(.03) .57**(.16) 

 Model 3 

Intercept 

Deadline Style  

TL Reminders 

Deadline Style*Temporal Leadership 

 

4.10(.14) 

-.05(.18) 

-26(.26) 

-26(.31) 

 

29.53*** 

-.28 

-.95 

-.94 

222.89 .71 .20***(.03) .54**(.15) 

Model 1 

Intercept 

UShaped Style 

  

4.08(.14) 

-.08(.16) 

 

29.09*** 

-.48 

224.33 ..23 .20***(.03) .58***(.16) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

4.08(.14) 

-.08(.16) 

-.26(.25) 

 

29.54*** 

-.52 

-1.01 

223.33 1.00 .20***(.03) .56**(.15) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership  

UShaped Style*Temporal Leadership 

 

4.07(.13) 

-.07(.15) 

-.28(.24) 

-.59(.30) 

 

31.17*** 

-.45 

1.18 

-1.94† 

219.80 3.53* .20***(.03) .49**(.13) 

Model 1 

Intercept 

Polychronity 

  

4.09(.14) 

.13(.19) 

 

29.23*** 

.67 

224.11 .45 .20***(.03) .57***(.16) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

4.08(.14) 

.09(.20) 

-.22(.26) 

 

29.53*** 

.44 

-.84 

223.41 .70 .20***(.03) .56***(.15) 

 Model 3 

Intercept 

Polychronity  

Temporal Leadership  

Polychronity*Temporal Leadership 

 

4.07(.14) 

.07(.20) 

-.20(.28) 

-.07(.36) 

 

28.44*** 

.37 

-.71 

-.22 

223.37 .74 .20***(.03) .56***(.15) 

Model 1 

Intercept 

TimeUrgent 

  

4.08(.14) 

-.04(.25) 

 

28.98*** 

-.14 

224.54 .02 .20***(.03) .58**(.16) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

4.08(.14) 

.01(.25) 

-.25(.26) 

 

29.42*** 

.05 

-.98 

223.60 .94 .20***(.03) .57**(.16) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership  

TimeUrgent*Temporal Leadership 

 

4.11(.14) 

-.14(.28) 

-.22(.26) 

-.47(.40) 

 

29.89*** 

-.50 

-.84 

-1.17 

222.27 1.33 .20***(.03) .53**(.15) 
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 Dependent variable: Individual Teamwork 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

4.08(.14) 

 

28.98*** 

224.56  .20***(.03) .58***(.16) 

Model 1 

Intercept 

Deadline  

 

4.43(.37) 

-.50(.46) 

 

12.05*** 

-1.08 

207.88 16.68 

*** 

.20***(.03) .55***(.16) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

4.52(.36) 

-.64(.46) 

-.35(.26) 

 

12.45*** 

-1.39 

-1.33 

206.16 1.72 .20***(.03) .52***(.15) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

4.52(.48) 

-.64(.64) 

-.35(.52) 

.01(.73) 

 

9.42*** 

-.96 

-.68 

.02 

206.16 0 .19***(.03) .52***(.15) 

Model 1 

Intercept 

Diss Steady  

  

4.27(.35) 

-.22(.23) 

 

12.29*** 

-.64 

208.61 15.95 

*** 

.19***(.03) .56**(.16) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

4.31(.34) 

-.27(.34) 

-.30(.26) 

 

12.61*** 

-.83 

-1.14 

207.35 1.26 .19***(.03) .54**(.15) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

4.32(.35) 

-.29(.35) 

-.24(.55) 

-.07(.55) 

 

12.26*** 

-.82 

-.43 

-.12 

207.33 .02 .19***(.03) .55**(.16) 

Model 1 

Intercept 

Diss UShaped  

  

4.04(.51) 

.02(.39) 

 

7.93*** 

.05 

209.02 15.54 

*** 

.19***(.03) .58**(.16) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

4.00(.50) 

.05(.38) 

-.26(.26) 

 

7.90*** 

.15 

-1.02 

208.00 1.02 .19***(.03) .56**(.16) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

3.92(.50) 

.10(.38) 

-.97(.85) 

.68(.71) 

 

7.73*** 

.31 

-1.24 

.97 

207.08 .92 .19***(.03) .55***(.16) 

Model 1 

Intercept 

Diss Polychronity 

  

4.66(.48) 

-.55(.44) 

 

9.65*** 

-1.29 

207.40 17.16 

*** 

 

.20***(.03) .10**(.04) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

4.78(.48) 

-.70(.44) 

-.36(.26) 

 

10.04*** 

-1.62 

-1.38 

205.55 1.85 .20***(.03) .51**(.15) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

4.87(.56) 

-.78(.52) 

-.15(.69) 

-.21(.65) 

 

8.83*** 

-1.51 

-.22 

-.32 

205.45 .10 .20***(.03) .51**(.15) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.98(.42) 

.11(.49) 

 

9.45*** 

.22 

208.97 15.59 

*** 

.19***(.03) .58**(.16) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

4.18(.46) 

-.16(.54) 

-.30(.30) 

 

9.14*** 

-.29 

-1.03 

207.94 1.03 .19***(.03) .56**(.16) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

4.38(.47) 

-.56(.60) 

.82(.89) 

-1.31(.97) 

 

9.36*** 

-.89 

.94 

-1.35 

206.16 1.78 .20***(.03) .52**(.15) 
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 Dependent variable: Challange Stress 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

intercept 

 

3.25(.08) 

 

39.53*** 

144.45  .12***(.02) .18***(.05) 

Model 1 

Intercept 

Deadline Style  

 

3.25(.08) 

.08(.15) 

 

39.66*** 

.54 

144.15 .30 .12***(.02) .18***(.05) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

3.25(.08) 

.08(.16) 

.00(.16) 

 

39.65*** 

.53 

.02 

144.15 .00 .22***(.02) .18**(.05) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

3.29(.08) 

.22(.18) 

-.02(.15) 

.41(.27) 

 

39.99*** 

1.23 

-.13 

1.52 

141.90 2.25 .12***(.02) .17**(.05) 

Model 1 

Intercept 

Steady Style 

  

3.25(.08) 

-.12(.11) 

 

39.45*** 

-1.07 

143.32 1.13 .12***(.02) .19**(.06) 

 Model 2 

Intercept  

Steady Style  

Temporal Leadership 

 

3.25(.08) 

-.12(.11) 

.02(.15) 

 

39.44*** 

-1.06 

.10 

143.31 0.01 .12***(.02) .19**(.06) 

 Model 3 

Intercept 

Steady Style  

Temporal Leadership  

Steady Style*Temporal Leadership 

 

3.27(.08) 

-.15(.12) 

.01(.15) 

-.17(.19) 

 

38.85*** 

-1.27 

-.06 

-.90 

142.51 .80 .12***(.02) .19**(.06) 

Model 1 

Intercept 

Ushaped Style 

  

3.25(.08) 

.15(.09) 

 

41.05*** 

1.71† 

141.61 2.84† .12***(.02) .17**(.05) 

 Model 2 

Intercept  

Ushaped Style  

Temporal Leadership 

 

3.25(.08) 

.15(.09) 

-.01(.14) 

 

41.05*** 

1.71† 

-.07 

141.61 0 .12***(.02) .17**(.05) 

 Model 3 

Intercept 

Ushaped Style  

Temporal Leadership  

Ushaped Style*Temporal Leadership 

 

3.25(.08) 

.16(.09) 

-.02(.14) 

-.17(.18) 

 

41.68*** 

1.78 

-.13 

-.97 

140.69 .92 .12***(.02) .07**(.03) 

Model 1 

Intercept 

Polychronity 

  

3.25(.08) 

-.06(.11) 

 

39.49*** 

.51 

144.19 .26 .12***(.02) .18**(.05) 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

3.25(08) 

-.07(.12) 

-.04(.16) 

 

39.50*** 

-.57 

-.27 

144.11 .08 .12***(.02) .18**(.05) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

Deadline Style*Temporal Leadership 

 

3.29(.08) 

-.02(.12) 

-.13(.16) 

.31(.21) 

 

40.39*** 

-.13 

-.79 

1.47 

142.13 2.02 .12***(.02) .16**(.05) 

Model 1 

Intercept 

TimeUrgent 

  

3.25(.08) 

.06(.15) 

 

39.95*** 

.41 

144.29 .16 .12***(.02) .18**(.05) 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

3.25(08) 

.07(.15) 

-.03(.15) 

 

40.01*** 

.44 

-.21 

144.25 .04 .12***(.02) .18**(.05) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership  

TimeUrgent*Temporal Leadership 

 

3.26(.08) 

.00(.18) 

-.02(.16) 

-.17(.26) 

 

38.97*** 

.00 

-.10 

-.65 

143.84 .41 .12***(.02) .18**(.06) 
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 Dependent variable: Challenge Stress 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.25(.08) 

 

49.53*** 

144.45  .12***(.02) .18***(.05) 

Model 1 

Intercept 

Diss Deadline  

 

3.60(.21) 

-.50(.26) 

 

17.31*** 

-1.93† 

135.68 8.77** .12***(.02) .16***(.05) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

3.62(.21) 

-.55(.27) 

-.12(.15) 

 

17.39*** 

-2.08* 

-.83 

135.00 .68 .12***(.02) .16***(.05) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

3.87(.27) 

-.91(.37) 

.21(.29) 

-.55(.41) 

 

14.43*** 

-2.48* 

.75 

-1.36 

133.20 1.80 .12***(.02) .15***(.05) 

Model 1 

Intercept 

Diss Steady  

  

3.25(.21) 

-.02(.20) 

 

15.73*** 

-.09 

139.17 5.28* .12***(.02) .18***(.06) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

3.25(.21) 

-.03(.20) 

-.06(.16) 

 

15.71*** 

-.14 

-.36 

139.05 .12 .12***(.02) .18***(.06) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.24(.21) 

-.01(.21) 

-.14(.33) 

.09(.33) 

 

15.20*** 

-.05 

-.43 

.29 

149.53 10.48 

*** 

.12***(.02) .18**(.06) 

Model 1 

Intercept 

Diss UShaped  

  

2.92(.29) 

.25(.23) 

 

9.89*** 

1.10 

137.99 6.46* .12***(.02) .17***(.05) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

2.90(.30) 

-.26(.23) 

-.07(.15) 

 

9.81*** 

1.14 

-.46 

137.78 .21 .13***(.02) .17***(.05) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

2.85(.29) 

.29(.22) 

-.58(.49) 

-.45(.41) 

 

9.67*** 

1.32 

-1.18 

1.09 

136.61 1.17 .12***(.02) .17***(.05) 

Model 1 

Intercept 

Diss Polychronity 

  

3.48(.29) 

-.23(.26) 

 

12.08*** 

-.90 

138.39 6.06* .12***(.02) .18**(.06) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

3.51(.29) 

-.27(.26) 

-.09(.16) 

 

12.03*** 

-1.01 

.59 

138.04 .35 .12***(.02) .18***(.05) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

3.61(.34) 

-.38(.32) 

.14(.42) 

-.24(.39) 

 

10.75*** 

-1.18 

.34 

-.60 

137.68 .36 .12***(.02) .17**(.05) 

Model 1 

Intercept 

Diss TimeUrgent 

  

3.09(.25) 

.17(.29) 

 

12.51*** 

.59 

138.84 5.61* .12***(.02) .18**(.06) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

3.10(.27) 

.16(.33) 

-.01(.18) 

 

11.32*** 

.48 

-.07 

138.83 .01 .12***(.02) .18**(.06) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg.*Temporal Leadership 

 

3.61(.34) 

.37(.32) 

-.15(.42) 

.24(.39) 

 

10.74*** 

-1.18 

.35 

-.60 

137.71 1.20 .12***(.02) .17**(.05) 
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 Dependent variable: Hindrance Stress 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level inter-

cept  

variance (SE) 

Null model 

intercept 

 

2.40(.09) 

 

25.26*** 

156.08  .12***(.02) .25***(.07) 

Model 1 

Intercept 

Deadline Style  

 

2.40(.09) 

.30(.17) 

 

26.65*** 

1.81† 

153.01 3.07* .12***(.02) .23***(.06) 

 Model 2 

Intercept  

Deadline Style  

Temporal Leadership 

 

2.40(.09) 

.29(.17) 

-.06(.17) 

 

26.69*** 

1.65 

-.36 

152.88 .13 .12***(.02) .22**(.06) 

 Model 3 

Intercept 

Deadline Style  

Temporal Leadership  

DeadlineStyle*Temporal Leadership 

 

2.38(.09) 

.21(.20) 

-.05(.17) 

-.23(.30) 

 

25.93*** 

1.01 

-.28 

-.76 

152.30 .58 .12***(.02) .11**(.04) 

Model 1 

Intercept 

Steady Style 

  

2.30(.10) 

.26(.07 

 

25.21*** 

1.02 

155.06 1.02 .12***(.02) .26***(.07) 

 Model 2 

Intercept  

Steady Style  

Temporal Leadership 

 

2.40(.09) 

.15(.13) 

-.18(.18) 

 

25.55*** 

1.10 

-1.03 

154.02 1.04 .12***(.02) .11***(.04) 

 Model 3 

Intercept 

Steady Style  

Temporal Leadership  

Steady Style*Temporal Leadership 

 

2.36(.09) 

.21(.13) 

-.16(.17) 

.43(.21) 

 

25.94*** 

1.69 

-.97 

2.11* 

149.71 4.31* .12***(.02) .22***(.06) 

Model 1 

Intercept 

UShaped Style 

  

2.40(.09) 

-.20(.10) 

 

26.60*** 

-2.00* 

152.41 3.87* .12***(.02) .23***(.07) 

 Model 2 

Intercept  

UShaped Style  

Temporal Leadership 

 

2.40(.09) 

-.20(.10) 

-15(.16) 

 

26.94*** 

-2.02* 

-.91 

151.59 .82 .12***(.02) .22**(.06) 

 Model 3 

Intercept 

UShaped Style  

Temporal Leadership  

UShaped Style*Temporal Leadership 

 

2.40(.09) 

-.20(.10) 

-.15(.16) 

.00(.21) 

 

26.92*** 

-2.03* 

-.91 

.02 

151.59 0 .12***(.02) .22**(.06) 

Model 1 

Intercept 

Polychronity 

  

2.40(.09) 

.26(.12) 

 

26.55*** 

2.13** 

151.70 4.38* .12***(.02) .23***(.07) 

 

 Model 2 

Intercept  

Polychronity  

Temporal Leadership 

 

2.40(.09) 

.26(.13) 

-.05(.17) 

 

26.59*** 

1.99† 

-.27 

151.63 .07 .12***(.02) .23***(.06) 

 Model 3 

Intercept 

Polychronity  

Temporal Leadership  

Polychronity*Temporal Leadership 

 

2.36(.09) 

.19(.13) 

.06(.17) 

-.40(.22) 

 

26.83*** 

1.51 

.36 

-1.69 

148.71 2.92† .12***(.02) .19***(.06) 

Model 1 

Intercept 

TimeUrgent 

  

2.40(.09) 

.24(.17) 

 

25.43*** 

1.37 

154.21 1.87 .12***(.02) .23***(.07) 

 

 Model 2 

Intercept  

TimeUrgent  

Temporal Leadership 

 

2.40(.09) 

.27(.17) 

-.19(.17) 

 

25.82*** 

1.57 

-1.10 

153.02 1.19 .12***(.02) .24***(.07) 

 Model 3 

Intercept 

TimeUrgent  

Temporal Leadership  

TimeUrgent*Temporal Leadership 

 

2.37(.09) 

.41(.20) 

-.23(.17) 

.41(.28) 

 

25.53*** 

2.10** 

-1.31 

1.44 

150.96 2.06 .12***(.02) .23***(.07) 
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 Dependent variable: Hindrence Stress 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

2.40(.09) 

 

25.26*** 

156.08  .12***(.02) .25***(.07) 

Model 1 

Intercept 

Diss deadline  

 

2.18(.25) 

.32(.32) 

 

8.64*** 

.99 

150.42 5.66* .13***(.02) .25***(.07) 

 Model 2 

Intercept  

Diss Deadline  

Temporal Leadership 

 

2.20(.26) 

.29(.33) 

-.07(.18) 

 

8.58*** 

.88 

-.38 

150.28 .14 

 

.13***(.02) .25***(.07) 

 Model 3 

Intercept 

Diss Deadline  

Temporal Leadership  

Diss Deadline*Temporal Leadership 

 

2.50(.33) 

-.16(.45) 

.36(.36) 

-.70(.50) 

 

7.62*** 

-.36 

1.02 

-1.40 

148.39 1.89 .13***(.02) .23***(.07) 

Model 1 

Intercept 

Diss Steady  

  

2.66(.24) 

-.26(.23) 

 

11.29*** 

-1.13 

150.14 5.94* .13***(.02) .25***(.07) 

 Model 2 

Intercept  

Diss Steady  

Temporal Leadership 

 

2.68(.23) 

-.29(.23) 

-.15(.18) 

 

11.44*** 

-1.25 

-.83 

149.53 .61 .13***(.02) .24***(.07) 

 Model 3 

Intercept 

Diss Steady  

Temporal Leadership  

Diss Steady*Temporal Leadership 

 

3.76(.23) 

-.40(.23) 

.34(.36) 

-.54(.36) 

 

11.89*** 

-1.71* 

.93 

-1.52 

147.23 2.30 .13***(.02) .22***(.07) 

Model 1 

Intercept 

Diss UShaped  

  

2.89(.34) 

-.38(.26) 

 

8,56*** 

-1.48 

149.27 6.81** .13***(.02) .24***(.07) 

 Model 2 

Intercept  

Diss UShaped   

Temporal Leadership 

 

2.87(.34) 

-.37(.26) 

-.08(.18) 

 

8.48*** 

-1.43 

-.46 

149.06 .21 .13***(.02) .24***(.07) 

 Model 3 

Intercept 

Diss UShaped  

Temporal Leadership  

Diss UShaped*Temporal Leadership 

 

2.92(.34) 

-.40(.26) 

.36(.58) 

-.39(.48) 

 

8.58*** 

-1.56 

.63 

-.81 

148.41 .65 .13***(.02) .23***(.07) 

Model 1 

Intercept 

Diss Polychronity 

  

2.30(.34) 

.10(.31) 

 

6.79*** 

.34 

151.27 4.81* .13***(.02) .26***(.08) 

 Model 2 

Intercept  

Diss Polychronity  

Temporal Leadership 

 

2.34(.34) 

.06(.31) 

-.11(.18) 

 

6.81*** 

.20 

-.58 

150.94 .33 

 

.13***(.02) .26***(.08) 

 Model 3 

Intercept 

Diss Polychronity  

Temporal Leadership  

Diss Polychr.*Temporal Leadership 

 

2.65(.38) 

-.26(.36) 

.60(.48) 

-.23(.45) 

 

6.93*** 

-.71 

1.27 

-1.60 

148.47 2.47 .13***(.02) .23***(.07) 

Model 1 

Intercept 

Diss TimeUrgent 

  

2.34(.29) 

.09(.34) 

 

8.11*** 

.25 

151.32 4.76* .13***(.02) .26***(.08) 

 Model 2 

Intercept  

Diss TimeUrgent  

Temporal Leadership 

 

2.41(.32) 

-.01(.38) 

-.11(.20) 

 

7.58*** 

-.03 

-.53 

151.04 .28 

 

.13***(.02) .26***(.08) 

 Model 3 

Intercept 

Diss TimeUrgent  

Temporal Leadership  

Diss TimeUrg*Temporal Leadership 

 

2.67(.30) 

-.47(.38) 

1.32(.57) 

-1.65(.62) 

 

8.83*** 

-1.23 

2.32* 

-2.66* 

144.71 6.33* .13***(.02) .20***(.06) 
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 Dependent variable: Individual Creativity 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

2.94(.08) 

 

38.53*** 

190.50  .21***(.03) .03***(.07) 

Model 1 

Intercept 

Temporal Leadership 

 

2.95(.07) 

.31(.13) 

 

41.76*** 

2.38* 

185.21 5.29* .21***(.04) .10***(.07) 

 Dependent variable: Timelessness 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.24(.08) 

 

38.71*** 

178.89  .17***(.03) .18***(.06) 

Model 1 

Intercept 

Temporal Leadership 

 

3.24(.07) 

.46(.13) 

 

45.96*** 

3.57** 

168.24 10.65 

*** 

.17***(.11) .11**(.04) 

 Dependent variable: Individual Learning 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.08(.10) 

 

29.90*** 

182.78  .16***(.02) .30***(.09) 

Model 1 

Intercept 

Temporal Leadership 

 

3.09(.10) 

.41(.18) 

 

32.37*** 

2.33* 

177.75 5.03* .16***(.02) .25***(.07) 

 Dependent variable: Perceived Control 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.24(.10) 

 

33.95*** 

224.51  .27***(.04) .22***(.07) 

Model 1 

Intercept 

Temporal Leadership 

 

3.24(.09) 

.41(.16) 

 

37.22*** 

2.54* 

218.62 5.89* .27***(.04) .17***(.06) 

 Dependent variable: Quality 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.51(.05) 

 

63.90*** 

122.68  .12***(.02) .06***(.02) 

Model 1 

Intercept 

Temporal Leadership 

 

3.51(.05) 

.08(.10) 

 

64.53*** 

.78 

122.07 .61 

 

.12***(.02) .06***(.02) 

 Dependent variable: Individual Teamwork 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.25(.08) 

 

39.53*** 

224.56  .12***(.02) .18***(.05) 

Model 1 

Intercept 

Temporal Leadership  

 

4.08(.14) 

-.25(.26) 

 

29.41*** 

-.99 

223.60 .96 

 

.20***(.03) .56***(.16) 

 Dependent variable: Challange Stress 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

3.25(.08) 

 

39.53*** 

144.45  .12***(.02) .25***(.07) 

Model 1 

Intercept 

Temporal Leadership 

 

3.25(.08) 

-.02(.15) 

 

39.54*** 

-.12 

144.43 .02 

 

.13***(.02) .25***(.07) 

 

 Dependent variable: Hindrence Stress 

Model and variable Estimate 

(SE) 

t -2LL -2LL   Week-level 

intercept 

variance (SE) 

General-level 

intercept  

variance (SE) 

Null model 

intercept 

 

2.40(.09) 

 

25.26*** 

156.08  .12***(.02) .25***(.07) 

Model 1 

Intercept 

Temporal Leadership 

 

2.39(.09) 

-14(.17) 

 

25.50*** 

-.80 

155.45 .63 

 

.12***(.02) .25***(.07) 
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