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ABSTRACT 
This paper presents the results from a quantitative study of the product 
development environment at Scania, a Swedish manufacturer of heavy trucks 
and buses. The focus of the study has been on exploring the relationship 
between delivery precision and creativity. Given today’s increasingly 
competitive market, companies must be able to cut both lead time and time to 
market while maintaining high creativity and innovativeness in the 
organization. This study is an attempt to increase our understanding of how 
one means of cutting lead time, the imposition of high demands on delivery 
precision, affects the creation of novel ideas in the industrialization phase of 
product development. The results point to an interesting relationship in which 
the imposition of high demands on delivery precision actually increases the 
perception of the creation of novel ideas. The results also have interesting 
implications for project planning and the role of time dedicated to exploratory 
tasks in product development.  
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1. INTRODUCTION 

The development of highly complex products often requires the collective and 
collaborative efforts of a large number of people. Recent pressure to cut lead time to 
stay competitive has led to tighter project plans and higher sensitivity to delays and re-
working. The ideas of “just in time” and delivery precision have been in use for many 
years in production. Such ideas, inspired by lean thinking, have recently also attracted 
interest in R&D (Reinertsen and Shaeffer, 2005) as a means of coordinating product 
development efforts and ensuring shorter time to market. “Just in time” means 
delivering in accordance with the needs of the next customer in line. To achieve 
predictability in the process, those needs are captured in a project plan. Given that 
project planning in R&D happens before the results of the product development 
activities are known, there is the risk of a need to deviate from the original plan as the 
organization learns more about the product development problem at hand. Previous 
research has shown that time for analysis and reflection is necessary in the invention of 
new products and to assess the systems one works on (Garvin, 1993). Innovating also 
requires making room for time to learn, and also to fail (Lawson, 2002). What happens 
if the need for such reflection and learning arises in the middle of a project with tight 
deadlines? This paradoxical problem, which arises from the need for exact and robust 
planning to shorten lead times and the need for flexibility to incorporate learning in the 
process and final result, is an interesting area of study. We need to learn more about 
how we can find ways to manage both these needs in our R&D organizations as 
competition increases. People in R&D organizations experience these conflicting 
demands and raise concerns that an overly rigid focus on delivery precision may harm 



the innovative ability and product quality. Previous research in this field has often 
focused on the level of the firm, and there is a lack of studies using the individual as the 
unit of analysis. The purpose of this study is to explore the relationship between slack in 
project deliverables, by assessing how easy it is to deviate from agreed deliverables, and 
creativeness among engineers, by studying perceptions of the quantity and novelty of 
ideas that employees generate.  

2. THEORETICAL FRAMEWORK 

Given that ideas from operations management, such as lean thinking, have become 
increasingly popular in R&D organizations, we need to learn about the long-term effects 
of such programmes to enable balanced and sustainable integration. Some attempts have 
also been made in the literature towards presenting a framework for lean in areas such 
as R&D and innovation, where repetition is rare and where variation is the very goal of 
value creation (Reinertsen and Shaeffer, 2005, May, 2007). Increasingly the consensus 
is that lean thinking can also be applied in product development, but to what extent is 
not yet known (Baines et al., 2006).  

2.1 SLACK IN PRODUCT DEVELOPMENT 
The processes in R&D can most likely benefit in terms of efficiency by copying the 
well-validated ways of working in production. However, what R&D needs to take into 
consideration, that production does not, is the open solution space. In production, 
quality is defined in terms of producing the same result with the same quality repeatedly 
in accordance with the pre-set specification. In R&D, however, the solution is not yet 
known when activities are planned, and unexpected events and deviations often occur 
along the way as the organization learns more about the problem at hand. Because 
learning happens in parallel with product development, the initial plan rarely fits the 
final picture of the project. Responsiveness to project changes while keeping the 
project’s time to market short are key issues in efficient and effective product 
development. To enable this, a certain amount of slack is necessary in the organization. 
Slack will not only give the organization the flexibility needed to respond to unexpected 
deviations in the work flow (Kamin, 1978), but may also actually reduce the lead time 
because very low levels of slack may result in queues and consequent delays 
(Reinertsen, 2009). Generally, slack can be defined as “the pool of resources in an 
organization that is in excess of the minimum necessary to produce a given level of 
organizational output” (Nohria and Gulati, 1997) p.604. These types of excess 
resources can be of different types and in a product development organizations and 
processes they constitute either financial resources, time or personnel (Richtnér and 
Åhlström, 2010). In this paper we operationalize slack in project planning as the 
possibility of deviation from agreed deadlines. This definition is similar to the way 
slack has been operationalized in previous research (Richtnér and Åhlström, 2010). We 
examine this type of slack in relation to two important aspects of innovation: the 
occurrence of many ideas, and the occurrence of unusual ideas.  

2.2 CREATIVITY AND ITS LINKAGE TO SLACK 
The management of innovation has become one of the most important things in 
companies’ efforts to stay competitive. At the core of every innovation we find a 
creative idea, and innovation is a result of a process of refinement, development, 
validation and, ultimately, implementation of a creative idea (Amabile et al., 1996). 
There are many definitions of both innovation (Crossan and Apaydin, 2010) and 



creativity (Badke-Schaub, 2007). In this paper we use the definition of creativity due to 
Amabile (1998): to be considered creative, an idea should not only be novel or original, 
but also useful and actionable in its intended context. We will focus further on aspects 
of novelty and on the number of ideas as an indicator of creativity. Most scholars agree 
that a creative idea should be considered new. However, depending on the source of the 
definition, a creative idea need not necessarily be new to the world or the organization, 
but merely to the context in which it is conceived or implemented (Frankelius, 2003). 
We can therefore conclude that a creative idea must at least be unusual or unexpected in 
the context in which it is conceived. The other aspect of a creative idea is that it should 
be useful for the intended context. The quality and usefulness of ideas are difficult to 
assess. A traditional view in creativity, however, is that having many ideas will lead to 
good ideas, something argued particularly in the context of brainstorming activities 
(Sutton and Hargadon, 1996, Osborn, 1963) .  

To generate creative ideas to solve problems during the refinement process leading to 
innovation we need to create new information and knowledge. We should therefore 
study innovation at the origin of creativity and knowledge creation (Nonaka, 1994), i.e. 
the individual product developer. Yet many previous studies of innovation and its 
relationship to slack have focused on the level of the firm (Richtnér and Åhlstrom, 
2006), although there are exceptions (Lund and Magnusson, 2011, Richtnér and 
Åhlström, 2010, Richtnér and Åhlstrom, 2006). Richtnér and Åhlström (2010) studied 
aspects of slack and knowledge creation in telecom and information technology by 
means of an interview study. They found that projects with less slack will develop a 
focus on the creation of explicit rather than implicit knowledge, thus potentially limiting 
innovation. This was found to be particularly valid in the early phases of development. 
In later phases of development, adherence to project deliverables can benefit the project  
because a focus on explicit knowledge reduces uncertainties (Richtnér and Åhlström, 
2010).  

2.3 RESEARCH QUESTIONS 
This study sets out to explore the relationship between slack, in terms of the perception 
of less strict demands on the delivery precision of project deliverables, and creativity as 
an important predecessor to innovation. It looks at two aspects of creativity: the novelty 
and quantity of ideas. The variables are subjective approximations made by people in 
the R&D organization.  

RQ1: What is the relationship between slack in project deliverables and the 
occurrence of many ideas? 
RQ2: What is the relationship between slack in project deliverables and the 
occurrence of unusual ideas?  

3. METHODOLOGY 

This research is based on quantitative data with an emphasis on how the employees 
themselves experience their work environment. While the area of creativity as studied in 
work psychology or social science often makes use of quantitative data, the field of 
engineering design research relies more heavily on qualitative data. This study may 
serve as a complement, using quantitative tools, applied to the area of engineering 
design research. 



3.1 CASE COMPANY 
Scania is a large automotive manufacturer, active in around 100 countries and with 
more than 30,000 employees. Approximately 3000 people work in R&D to develop 
heavy trucks. Trucks are highly complex products with many interdependencies 
between subsystems. There is a high demand for customization, leading to many 
product variants and compatibility requirements for each sub-system. Furthermore, 
many components should fit in a small space to maximize driver space. This means that 
even if technological compatibility is verified in the early phases of product 
development, many challenges related to integration occur late in the process.  

The case company separates its product development into three processes. The “yellow 
arrow process” includes research, technology development and concept development, 
i.e. pre-development activities. The “green arrow process” makes up the 
industrialization phase, where the concept is further specified, verified and validated. 
The “red arrow process” includes those product development activities necessary to deal 
with field quality efficiently and effectively. Furthermore, the respondents spend time 
on other tasks, such as administration, process development and courses. All activities 
are reported monthly in a time reporting system.  

The focus of this paper is on the industrialization phase of the development of highly 
complex products that require a collaborative effort by a large R&D organization 
working concurrently. 

3.2 RESEARCH AND SAMPLING METHOD 
The study presented in this paper aims to address aspects of delivery precision and 
creativity using quantitative data collected in the organization by means of a web-based 
questionnaire in the autumn of 2011. The questionnaire consisted of 12 questions 
regarding background variables, 50 questions regarding the creative climate (Ekvall, 
1996), and an additional 25 questions covering, among other things, learning, work 
routines and the type of job carried out. Representatives from the case company 
reviewed the questions to ensure that they would be understood by the respondents, 
particularly where corporate language was used.  

Fifty-nine different design teams comprising 667 individuals participated in the study. 
The participating groups were selected to create a diverse sample of the organization. A 
request for participation was sent to the senior managers of 13 different organizational 
units. All but one of these organizational units participated with all, or a sample of, the 
design groups tied to their specific organizational unit. The response rate was 78%. The 
respondents included development engineers, pre-development engineers, test engineers 
and engineers who work with field quality induced re-design of products. Additional 
respondent groups were managers, project managers, process managers and mechanics.  

For this study the industrialization process of product development was of particular 
interest because that is where the demands for delivery precision and the coordination of 
concurrent activities are at their most critical. The sample was therefore limited to those 
individuals reporting that they spend 50% or more of their time in the company’s 
industrialization phase. This excluded respondents working solely or mainly on, for 
example, pre-development or administrative tasks.  



3.2.1 DEPENDENT VARIABLES 
This paper focuses on the effects of delivery precision on creative output. To model this 
relationship, two dependent variables were chosen: Occurrence of many ideas and 
Occurrence of unusual ideas (Table 1). We interpret novelty as unusual ideas, i.e. ideas 
rarely encountered or perceived as different in the setting they are presented.  
 
Dependent variables Question/statement Scale 
Occurrence of many 
ideas 

There are a lot of new ideas here.* 0-3 ordinal 

Occurrence of unusual 
ideas 

Unusual ideas are often aired in discussions.* 0-3 ordinal 

Table 1. A list of the dependent variables in this study and their corresponding 
statements in the questionnaire. *This question is part of the CCQ (Ekvall, 1996). 

The exact phrasing has been altered for copyright reasons.  

3.2.2 INDEPENDENT VARIABLES 
The independent variables in this study were chosen on the grounds of their support 
both in the literature and in previous publications based on the same questionnaire study 
(Lund and Magnusson, 2012). Table 2 presents the independent variables chosen for the 
final model. Previous research has shown that too little slack may harm the ability to 
innovate (Richtnér and Åhlström, 2010). This motivated the inclusion of the variable 
Easy to delay delivery as a central variable, which also makes up the focus of the 
analysis. Several aspects of time were also included, such as Lack of time, Time for 
learning, and Idea time. Another aspect highlighted as important for creativity is goal 
clarity (Ekvall, 1996), which is why a separate variable addressing goal clarity was 
included. The sixth independent variable included in this study, Openness to change 
routines, has been shown to have a significant impact on aspects of innovation in a 
previous study on the same dataset (Lund and Magnusson, 2012).  
 
Independent variables Question/statement Scale 
Lack of time I find it very difficult to get time to last for my 

work assignments 
1-7 Likert 

Easy to delay delivery It is easy to postpone a delivery. 1-7 Likert 
Time for learning In our group we get to spend time learning new 

things. 
1-7 Likert 

Idea time There is time available to explore new ideas.* 0-3 Ordinal 
Openness to change 
routines 

There is scope here to change established ways 
of working. 

1-7 Likert 

Clear project goals Our projects have clearly described goals. 1-7 Likert 

Table 2. A list of the independent variables in this study and their corresponding 
statements in the questionnaire. *This question is part of the CCQ (Ekvall, 1996). 

The exact phrasing has been altered for copyright reasons.  

3.3 METHOD OF ANALYSIS 
The analysis was carried out by means of two OLS regression analyses, one for each 
dependent variable. Independent variables in the analyses include perceived demands on 
delivery precision (Easy to delay delivery), Time for learning, Lack of time, Idea time, 
Openness to change routines, and Clear project goals. The OLS regression models 



were constructed as follows. Model 1 includes all control variables. Model 2 includes 
the additional variables Lack of time and Easy to delay delivery. In Model 3 the two 
variables Time for learning and Idea time were added. Finally, Clear project goals and 
Openness to change routines were included in the last model. An additional analysis 
controlling for a curvilinear relationship between Easy to delay delivery and the 
dependent variables was also conducted.  

4. RESULTS AND ANALYSIS 

In this chapter, the results from the quantitative analysis are presented along with an 
analysis. These results are further discussed in chapter 6.  

4.1 DATA SELECTION 
To create a homogeneous group to analyze, and to improve external validity, the dataset 
was reduced to those individuals reporting that they spend 50% or more of their time in 
the company’s industrialization phase. Given that all employees report their hours 
monthly in the time reporting system, all employees have a good understanding of how 
they share their time between the different activities. For this study all respondents have 
estimated their average time spent on the different activities. That data has then been 
used for data selection.  

Including only respondents working 50% or more in the industrialization process 
automatically excludes respondents working solely or mainly on, for example, pre-
development or administrative tasks. The industrialization phase is where product 
development activities are most sensitive to delays, because a large number of people 
should be working concurrently on design, verification and validation. The concept 
development phase, in the case company and in many other companies, is less sensitive 
to delays. This justifies the restriction of respondents to those working mainly in the 
industrialization phase. An overview of the reduction of the number of respondents is 
given in Table 3.  
 

  
Percentage 
of sample 

No. of 
respondents 

Original no. of respondents 100 667 
Response rate  78 520 
Respondents who spend 50% or more in the industrialization phase 48 319 
Respondents who fulfil the criteria and answered all analyzed questions 44 293 

Table 3. Percentage of original dataset and number of respondents as a result of 
the data selection method.  

4.2  DESCRIPTIVE STATISTICS 
This chapter gives an overview of the data used in this study by means of descriptive 
statistics (Table 4). The listwise valid responses reach a total of 293 individuals. The 
data includes variables with different scales, such as interval (e.g. years of work life 
experience) and ordinal (e.g. level of agreement with statements about one’s work 
situation). The categorical variable Type of position was re-coded into dummy variables 
for the OLS regression analyses.  
 
 
 
 



 N Min Max Mean Std. Dev. 
Occurrence of many ideas 318 0 3 1.70 0.68 
Occurrence of unusual ideas 308 0 3 1.63 0.75 
Lack of time 305 1 7 4.51 1.64 
Easy to delay delivery 306 1 7 3.83 1.49 
Idea time 318 0 3 1.14 0.83 
Time for learning 307 1 7 4.59 1.53 
Clear project goals 306 1 7 4.46 1.60 
Openness to change routines 306 1 7 4.74 1.40 
If woman 314 0 1 0.15 0.36 
Work life experience 319 1 50 13.47 9.73 
If consultant 318 0 1 0.27 0.44 
Type of position, of which: 316 1 6 2.17 1.73 

1. design engineer 188 
   

  
2. tester 31      
3. project manager 35 

   
  

4. mechanic 10 
   

  
5. manager 20 

   
  

6. other 32 
   

  
Time spent in pre-development 319 0 30 3.21 6.07 
Valid N (listwise) 293         

Table 4. Descriptive statistics of the dependent variables, independent variables, 
and control variables. Listwise valid responses are n=293.  

4.3 CORRELATION MATRIX 
The correlation matrix (Table 5) shows the bivariate correlation between the dependent 
and independent variables. Many of the variables are strongly correlated, for example 
the dependent variables (+0.455). Although strongly correlated, no single correlation 
reaches levels where multicollinearity is expected. The focus variable Easy to delay 
delivery is negatively correlated with the dependent variable Occurrence of unusual 
ideas. Furthermore it is interesting to note that the variable Easy to delay delivery is not 
significantly correlated with Lack of time.  

 
    1 2 3 4 5 6 7 8 

1. Occurrence of many ideas 1         
2. Occurrence of unusual ideas 0.455** 1        
3. Lack of time -0.078 0.059 1       
4. Easy to delay delivery -0.055 -0.115* 0.075 1      
5. Idea time 0.358** 0.162** -0.417** 0.000 1     
6. Time for learning 0.242** 0.252** -0.307** -0.063 0.418** 1    
7. Clear project goals 0.147* 0.102 -0.07 -0.308** 0.286** 0.315** 1   
8. Openness to change routines 0.244** 0.296** -0.127* 0.02 0.187** 0.503** 0.167** 1 

Table 5. Correlation matrix of independent and dependent variables. 
**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at 

the 0.05 level (2-tailed). 

4.4 OCCURRENCE OF MANY IDEAS 
In this part the results from the first OLS regression analysis are presented (Table 6) 
along with an analysis of the results.  
 



Variable Model 1 Model 2 Model 3 Model 4 
Intercept 1.750   2.013   1.126   0.912   
If woman -0.171   -0.183   -0.119   -0.109   
Work life experience -0.002   -0.003   -0.003   -0.003   
If consultant 0.046   0.027   -0.026   -0.006   
If tester -0.031   -0.065   -0.094   -0.077   
IF Project manager -0.130   -0.129   -0.058   -0.089   
If manager 0.017   0.024   -0.033   -0.091   
If mechanic -0.087   -0.087   0.006   0.066   
Time spent in pre-development 0.005   0.005   0.000   0.001   
Lack of time     -0.032   0.043   0.044   
Easy to delay delivery     -0.026   -0.029   -0.035   
Idea time         0.296 ** 0.297 ** 
Time for learning         0.053   0.010   
Clear project goals             0.000   
Openness to change routines             0.091 ** 
No. of observations 293 293 293 293 
F 0.529 0.689 4.262 4.329 
Sig. F. change 0.834 0.268 0.000 0.017 
R square 0.015 0.024 0.154 0.178 
R square change 0.015 0.009 0.130 0.024 
Adj. R square -0.013 -0.011 0.118 0.137 

Table 6. OLS Regression analysis (unstandardized coefficients). Dependent 
variable is Occurrence of many ideas. *p<0.05; **p<0.01  

The dependent variable is Occurrence of many ideas, and the enclosed data show the 
unstandardized coefficients. The last model, which includes all the variables (Model 4), 
accounts for 13.7% of the variance in the dependent variable (Adj. R square). The 
significant variables in Model 4 are Time for learning, (beta +0.349) and Openness to 
change routines (beta +0.187).  

Lack of time does not have a significant effect on the dependent variable. However, the 
results and the correlation matrix (Table 5) indicate that Lack of time has a negative 
effect on Time for learning, which in turn has a positive relationship with the dependent 
variable. Only when ensuring enough time for learning, therefore, can we ignore the 
potential risk of lack of time. It should be noted that Easy to delay delivery does not 
have a positive effect as could be expected given previous research in the field of slack 
and innovation. 

4.5 OCCURRENCE OF UNUSUAL IDEAS 
In this part the results from the second OLS regression analysis are presented (Table 7) 
along with an analysis of the results.  

The dependent variable is Occurrence of unusual ideas, and the enclosed data show the 
standardized coefficients. The last model, which includes all the variables (Model 4), 
accounts for 14.9% of the variance in the dependent variable (Adj. R square). The most 
influential independent variables in Model 4 are Openness to change routines (beta 
+0.240) and Lack of time (beta +0.188). Easy to delay delivery has a less significant 
effect, although still on levels of p<0.05 with a beta of -0.132.  
 
 
 



Variable Model 1 Model 2 Model 3 Model 4 
Intercept 1.687   1.806   0.811   0.553   
If woman -0.374 ** -0.376 ** -0.354 ** -0.332 ** 
Work life experience 0.002   0.001   0.003   0.002   
If consultant -0.138   -0.119   -0.120   -0.091   
If tester 0.012   0.016   0.023   0.045   
IF Project manager -0.059   -0.076   -0.019   -0.068   
If manager 0.015   -0.019   -0.065   -0.140   
If mechanic -0.512   -0.481   -0.335   -0.242   
Time spent in pre-development 0.009   0.009   0.006   0.008   
Lack of time     0.025   0.083 ** 0.086 ** 
Easy to delay delivery     -0.058 * -0.053   -0.066 * 
Idea time         0.105   0.113   
Time for learning         0.124 ** 0.067   
Clear project goals             -0.014   
Openness to change routines             0.127 ** 
No. of observations 292 292 292 292 
F 0.051 0.030 0.000 0.000 
Sig. F. change 0.051 0.107 0.000 0.001 
R square 0.052 0.067 0.149 0.190 
R square change 0.052 0.015 0.082 0.041 
Adj. R square 0.026 0.034 0.113 0.149 

Table 7. OLS Regression analysis (unstandardized coefficients). Dependent 
variable is Occurrence of unusual ideas. *p<0.05; **p<0.01 

It is noteworthy that Lack of time has a positive effect on Occurrence of unusual ideas, 
although only when controlling for Idea time and Time for learning.. Nevertheless, even 
without controlling for those two variables, Lack of time does not impose a significant 
negative effect on Occurrence of unusual ideas. Another result worth pointing out is 
that Openness to change routines is significantly positive for both dependent variables.  

Moreover, we see from the analysis that women experience Occurrence of unusual 
ideas to be true to a smaller extent than do men. This is an interesting observation, 
although outside the scope of this study. 

Previous research on slack in innovation has indicated an inverse U-shaped relationship. 
A sixth model including the square of the variable Easy to delay delivery was therefore 
added (although the full results are not included here). This variable did not produce a 
significant result for either Occurrence of many ideas or Occurrence of unusual ideas.  

5. DISCUSSION 

Efficiency and lead time reduction have become increasingly important in product 
development. Nevertheless, the main function of product development is still to create 
new and better products by incorporating creative ideas. It is therefore interesting to 
study aspects of efficiency and creativity in relation to each other. In large R&D 
organizations where many people work concurrently, delivery precision is one means by 
which efficiency can be increased. Given the interdependencies between departments, 
the delay of one important deliverable from one department to another may have large 
consequences because the work of other departments may have to be put on hold, 
causing even more delays. Together with the ever-present need for creative solutions in 
technical problem solving, this study is of high relevance to product development 
organizations. 



5.1 CREATIVITY JUST IN TIME 
As this study shows, delivery precision and creativity can co-exist. Delivery precision 
even has a positive effect on the occurrence of unusual ideas. One explanation of the 
positive relationship could be that if delivery dates are presented with a justification of 
why that date and the specified delivery content are important, and what consequences a 
delay may have, it could increase the inter-departmental understanding of product 
development, leading to better ideas. The aspect of idea quality and inter-departmental 
communication as possible effects of demands on delivery precision is interesting 
material for future research.  

Another possible explanation for the results could be that high demands on delivery 
precision may justify prioritizing an abstract problem-solving task over everyday 
routine tasks. Generally, urgent tasks are prioritized over more important tasks of less 
urgency. This is especially true if the important tasks are of a more long-term nature 
with few consequences in the short term if put aside. Idea exploration tasks often fit that 
category. High demands on delivery precision for complex compound tasks may give 
product developers the motivation required to increase the priority of idea exploration 
tasks to a level where it exceeds that of the short-term tasks. Given this reasoning, high 
demands on delivery precision are of increasing importance for idea exploration tasks as 
the pace of work increases. Furthermore, it has the implications that delivery precision 
demands must also be imposed on complex tasks with long-term goals, and not only 
those tasks with consequences in the near future. 

It should be pointed out that in the case company, a recent programme to promote R&D 
efficiency and innovativeness puts forward delivery precision as one very important 
aspect. This means that it is likely that the managers most engaged in organizational 
development will be those imposing the highest demands on delivery precision. If this is 
the case, it may be that demands on delivery precision partially act as a mediating 
variable between good management and the dependent variable. Furthermore, it should 
be noted that this study does not assess idea quality, but solely the perception of idea 
quantity.  

It is important to underline that in this study Model 3 and Model 4 control for Idea time 
and Time for learning. The results indicating the positive effects of delivery precision 
on idea novelty therefore assume the presence of idea time and time for learning. This 
gives support to previous scholars who have underlined the importance of room for 
reflection (Garvin, 1993) and learning (Lawson, 2002) in the product development 
process. Striving to reduce lead time by cutting activities and starving the R&D 
organization of exploratory activities will impair creativity. Demands on delivery 
precision, however, seem to be a sustainable approach to increasing R&D efficiency 
that will not impair creativity, given that exploratory activities are not reduced. 

5.2 LACK OF TIME 
In this study we also saw that Lack of time has a positive effect on the Occurrence of 
unusual ideas given that idea time and time for learning can be ensured. It is interesting 
to note that Lack of time does not have a significant negative effect on any of the 
dependent variables in Model 2 in the two OLS regression analyses, i.e. before 
controlling for Idea time and Time for learning. Neither does it have a negative effect 
on either of the dependent variables in the correlation analysis. The results from this 
study indicate that we need to problematize the concept of lack of time and resources 
and instead study time quality and resource dedication. The fact that employees report 



experiences of lack of time gives indications of a high-pace work environment where 
slack is scarce. Given that we have a holistic view of what working as a product 
developer entails, i.e. including idea exploration and learning about one’s field of 
technology, lack of time may actually be beneficial. A high-pace work environment 
might prove to be a better hotbed for creative ideas than a low-pace work environment.  

In the case company, however, comments are sometimes aired that idea exploration is 
something you do when you have spare time, or when you are not fully loaded with 
“real work”. This attitude is potentially harmful to creativity because it indicates that 
when time becomes scarce, idea exploration activities are first to be put aside. This is 
something that can also be seen in the correlation analysis in this study (Table 5), where 
Lack of time is significantly negatively correlated with both Time for learning and Idea 
time. 

5.3 OPENNESS TO CHANGE ESTABLISHED WORK ROUTINES 
As in a previous publication on this survey (Lund and Magnusson, 2012), the variable 
Openness to change routines had a significant effect on the dependent variables. In the 
previous study, the dependent variables included idea implementation and job 
satisfaction. For both dependent variables, Openness to change routines has a strong 
positive effect compared with the other independent variables. What is it that makes 
having an openness to change routines so important to creativity, and as a consequence, 
rigid conservative views on work routines so harmful to creativity? It may be related to 
the stimulation of new process ideas by an openness to change work routines. This 
study does not discriminate between product and process ideas, which is why that could 
be a possible explanation. Future research should explore the effects of an attitude of 
openness to change established work routines and its possible effects on innovation.  

5.4 VALIDITY 
This study is based on a single case, which makes generalization problematic. However, 
measures have been taken to increase the external validity. First, the sample group was 
reduced to those R&D employees working for a minimum 50% of their time in the 
industrialization process of product development. The study thus reduces the effects that 
groups or individuals with very different tasks (e.g. research, pre-development or 
administrative tasks) may impose on the results. Given this reduction in sample, all 
respondents experience an environment of high concurrency and interdependency 
between departments, accompanied therefore by high demands on delivery precision. 
This should make the results valid for other employees in other companies who 
experience a similar work situation. Furthermore, the response rate in this study is high 
(78%), reducing the risks of errors caused by sample loss.  
Finally, one possible weakness of this study is the subjective nature of the data. Future 
research should focus on objective measures of creativity and delivery precision.  

6. CONCLUSION AND MANAGERIAL IMPLICATIONS 

As they strive to achieve both efficiency and innovativeness, managers in product 
development need guidance on how to navigate the often paradoxical aspects of 
delivering solutions that are both creative and in time. In this study we have explored 
the effects of delivery precision on creativity by means of quantitative subjective 
measures from employees working in the industrialization process of product 
development.  



The results from this study reveal that demands on delivery precision (low scores on 
Easy to delay delivery) do not have a negative influence on creativity. Instead, it even 
has a positive effect on idea novelty. Analogously to this, lack of time was also shown 
to have a moderate positive effect, if any, on creativity. It is, however, important to 
point out that idea time and time for learning are two important aspects for creativity, as 
confirmed in this study. Lack of time, with the displacement of idea time and time for 
learning, may impair creativity. What this study shows is that it is more interesting to 
look at time dedication than time quantity alone. Furthermore, this study showed that an 
openness to change established work routines is important for both idea novelty and 
idea quantity.  

With regard to implications for practitioners, I would like to point out the importance of 
viewing idea exploration as part of employees’ jobs in an R&D organization and of 
dedicating time for explorative and knowledge-building activities. Given that such 
activities are ensured, a high-pace work environment and high demands on delivery 
precision pose no threat to creativity in the industrialization phase of product 
development, and may even have positive effects.    
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