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ABSTRACT  
 

Background: Management control systems (MCS) are used to control organizations 
and make employees behave and act in the desirable way. Performance measurement 
(PM) systems one type of MCS and are used to communicate company strategies 
throughout the organization, motivate the employees to work towards company 
goals, and measure the outcome. PM systems can be a powerful tool, but if used in 
the wrong way they can have adverse effects.  
Aim: This thesis focused on the use of PM systems for management control purposes 
in research and development (R&D) organisations with the question: How can 
performance measurement systems be utilized in R&D organizations? 
Method: The thesis is based on a literature study, complemented by a case study 
(metric analysis, survey and deep interviews) at a R&D department. The department 
was investigated at two time points, in between which the PM system was re-
designed. In the metric analysis, the performance targets of the PM system were 
categorized into quantitative-objective, quantitative-subjective and qualitative-
subjective targets.  
Results: The results from the case study were in line with findings from the 
literature. At study point 2, when the PM system had been re-designed, the 
employees felt more involved in shaping and influencing the goals. Also the follow-
up of the goals was experienced as more implemented at study point two. The types 
of measured targets had shifted from quantitative to qualitative, including soft values 
such as team spirit, at study point 2. However, the members did not feel that the 
goals motivated them at any time point. .  
Conclusion: In the literature review it was evident from the number of publications 
that there is a great interest in measuring R&D performance, and that PM systems 
are an important tool to R&D managers. Just as the company in this case study, each 
organization needs to analyze its own needs and adopt the PM system thereafter. 
Moreover, no system should be seen as static, instead it should be continuously 
evaluated and adjusted to make sure it measures what it is intended to measure and 
that it does not cause adverse effects on the organization  

 
 
  



 3 

 
ACKNOWLEDGEMENT 
 
We would like to thank the management at Company X for allowing us to make this study, 
and especially the members and managers of the research development group who took their 
time to answer the survey and participate in the interviews. 



 4 

LIST OF CONTENTS 
 

1 PROLOGUE ............................................................................................................... 7 
2 INTRODUCTION ...................................................................................................... 8 
3 RESEARCH QUESTION, OBJECTIVE, DELIMITATIONS AND 
STRUCTURE ......................................................................................................................... 10 
3.1 Research question .................................................................................................... 10 
3.2 Research objective .................................................................................................... 10 
3.3 Process and delimitation .......................................................................................... 11 
3.4 Structure ................................................................................................................... 12 
4 METHODOLOGY ................................................................................................... 14 
4.1 Sample ....................................................................................................................... 14 
4.2 Measures ................................................................................................................... 14 
4.2.1 Performance targets, target fulfilment and types of targets ....................................... 15 
4.2.2 Survey to employees .................................................................................................. 16 
4.2.3 Interview with R&D managers .................................................................................. 16 
4.2.4 Possible confounding factors, case study ................................................................... 17 
4.2.5 Validity and reliability ............................................................................................... 17 
4.3 Literature study ........................................................................................................ 18 
5 THEORY .................................................................................................................. 20 
5.1 Management Control Systems ................................................................................ 20 
5.1.1 Different MCS terminologies ..................................................................................... 21 
5.1.2 Establishing and implementing MCS, factors to consider ......................................... 23 
5.2 Definition of measuring performance .................................................................... 25 
5.2.1 Designing performance measurement systems and metrics ....................................... 27 
5.3 Performance measurements at R&D units ............................................................ 28 
5.3.1 Motivational aspects of performance measurement ................................................... 32 
6 RESULTS, CASE STUDY ...................................................................................... 33 
6.1 Case description ....................................................................................................... 33 
6.1.1 The company .............................................................................................................. 33 
6.1.2 R&D at Company X ................................................................................................... 33 
6.1.3 Performance measurement systems used during the two study periods .................... 33 
6.2 Survey to Product Developer .................................................................................. 37 
6.3 Interview with R&D managers ............................................................................... 40 
6.3.1 Interview, Study point 1 (2012) ................................................................................. 40 
6.3.2 Interview, Study point 2 (2014) ................................................................................. 41 
7 ANALYSIS OF CASE STUDY RESULTS ........................................................... 42 
7.1 The organization ...................................................................................................... 42 
7.2 Metrics ....................................................................................................................... 43 
7.3 Employee survey ...................................................................................................... 43 
7.4 Research managers interviews ................................................................................ 46 
8 GENERAL DISCUSSION AND CONCLUSIONS .............................................. 48 



 5 

9 FUTURE PERSPECTIVES AND SUGGESTIONS FOR IMPROVEMENTS 
FOR THE CASE COMPANY .............................................................................................. 51 
10 REFERENCES ......................................................................................................... 53 
11 APPENDICES .......................................................................................................... 56 
 
  



 6 

ABBREVIATIONS 
 

BSC  Balanced Scorecard 
MCS Management Control System 
PM  Performance measurement 
R&D Research and Development 

  



 7 

1 PROLOGUE 
 
During the course “Management Control Systems”, held during the spring in 2012, 
we both did case studies at our respective work places regarding the use of 
performance targets as a performance measurement system at Research and 
Development departments within the Life Science sector. The findings included the 
observation that the performance targets used at both working places mainly had an 
effect as managerial control, but were not at all motivating to the employees.  
 
When considering a subject for this master thesis, we got to know that one of the 
previously studied Research and Development departments had changed their 
performance target system, and we saw the opportunity to compare the results from 
one of our previous studies with a new study at the very same department. Thus, we 
expanded the analysis from 2012 with one made almost three years later, identified 
the changes made and the effects they had on both management and employee level. 
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2 INTRODUCTION 
Management control systems (MCS) is a collective term including different ways for 
managers to align, control and motivate their co-workers to perform in ways optimal 
to the organization’s best (Anthony et al, 2007; Merchant et al, 2012; Nudurpati et al, 
2011; Tatticchi et al, 2010). Ways to measure performance of the organization can be 
a powerful tool to managers in achieving purposes like evaluate, control, budget, 
motivate, promote and improve their organization. Kerssens-van Drongelen and 
Bilderbeek defines performance measurement as “the part of the control process that 
has to do with the acquisition and analysis of information about the actual attainment 
of company objectives and plans, and about factors that may influence plan 
realization” (Kerssens-van Drongelen et al, 1999).The characteristics of performance 
measurement systems have been summarized by Neely and co-workers (Neely et al, 
2005): 
 
• “Performance measurement can be defined as the process of quantifying the 
efficiency and effectiveness of action. 
• A performance measure can be defined as a metric used to quantify the 
efficiency and/or effectiveness of an action. 
• A performance measurement system can be defined as the set of metrics used to 
quantify both the efficiency and effectiveness of actions.” 
 
One way of measuring performance is to set performance targets – goals – for the 
organization, i.e. on a quarterly or yearly basis, and to measure goal achievement. To 
make such a tool work efficiently, it is important that the goals set are aligned with 
the vision and strategy of the company (Jyoti et al, 2006; Behn, 2003). Additionally, 
it is important that the performance measurement system is designed and 
implemented the right way to become a strong motivator for the employees to 
improve their behaviour when executing their work assignments (Jyoti et al, 2006; 
Kerssens-van Drongelen et al, 1992; Werner et al, 1997). Hence, in order to have an 
efficient performance measurement (PM) system working in the desirable way, 
managers need to evaluate the system and which effects actually it has on the 
organization. One system could for example be the most efficient in a production 
unit, but not at all serve the same controlling and motivating purposes in a rapidly 
changing environment at a research and development (R&D) department (Kerssens-
van Drongelen et al, 1992; Werner et al, 1997; Schwartz et al, 2011). 
 
In this thesis, the focus is on measuring performance in organizations with R&D 
driven activities and if or how PM systems could be utilized in that type of 
departments. The type of work conducted at R&D departments often requires a fine-
tuned mix of structure and freedom to create a successful creative and innovative 
environment, which makes it both interesting and challenging from a managerial 
perspective (Werner et al, 1997; Behn, 2003; Kallio et al, 2014; Melnyk et al, 2014). 
From a company perspective, it can be valuable to continuously evaluate progression 
of R&D activities, as this type of activities (like innovation and product 
development) often have a long-term perspective with an uncertain financial 
outcome (Schwartz et al, 2011; Su et al, 2015). Knowing that the R&D activities are 
well aligned with overall organization strategy and monitoring the progress 
efficiently can thus be a key to company wealth. Suggestions of “the ideal” way to 
measure performance in R&D departments or organizations have been made (Werner 
et al, 1997; Karlsson et al, 2004; Lazzarotti et al, 2011). However, when it comes to 
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implementing such a system, the outcome depends on the research and development 
activities conducted (which obviously varies substantially between organizations), 
the company culture, managers and employees, why no system that fits all can be 
expected. 
 
The objective of this thesis was to investigate if the use of performance measurement 
is effective for management control purposes in R&D organizations, and what effects 
the measurements could have on the personnel. This was made through a literature 
study complemented by a case study. In the case study, the performance 
measurement system at a R&D department was investigated during a study period of 
five years. The PM system used by the group manager was evaluated at two study 
points. Between the occasions, the managers changed the way performance was 
measured, and thus enabled us to study of two different performance target 
approaches while other possibly confounding parameters were kept essentially the 
same. The efficiency and impact of the original and re-designed PM systems were 
evaluated when it comes to motivational aspects on employees and on managerial 
control. The evaluation was performed through surveys to employees and deeper 
interviews with managers at two time points, both before and after the re-designed 
performance measurement system was implemented. A metric analysis was 
conducted on the performance targets set for R&D at both occasions to discern 
which types of targets that were used, and the results were discussed and set in 
context with what has been published in the literature. 
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3 RESEARCH QUESTION, OBJECTIVE, DELIMITATIONS AND 
STRUCTURE 

3.1 Research question 
In this thesis the following research question will be investigated: 
 
How can performance measurement systems be utilized in R&D organizations? 

3.2 Research objective 
This study was made to investigate if there are evidence supporting the use of 
performance measurement systems in R&D organizations, and if yes – if they are an 
effective way for R&D managers to control and motivate their organizations. The 
reason for doing this is that performance targets are commonly used as a PM system 
in R&D organizations, but at least where we have worked the use has been almost 
perfunctory and the effects of them on both management control and employee 
motivation has not been considered nor evaluated. In addition, organizations using 
performance measurement systems to evaluate their R&D activities are more 
successful than those who don’t (Thuriaux-Alemán et al, 2013). Hence, there is a 
growing interest in measuring and evaluating R&D activities, which can be seen 
when looking at the number of publications in the scientific literature. When doing a 
BTH Summon search for journal articles including both terms “performance 
measurement” and “R&D” between 1990 and today, the number of publications has 
risen from six a year to more than 250/year during the last decade (Figure 1). 
 
Figure 1. Number of scientific publications per year which contains both the terms 
“performance measurement” and “R&D”. The publications search was made using 
BTH summon in september 2015 (hence, 2015 in the graph is only represented by 
the firtst three quarters of the year). 
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Here, we will go through parts of the literature to evaluate if there are studies 
supporting the use of performance measurement systems for R&D organizations and 
if there are factors to consider of how to do/not to do when implementing such a 
system.  
 
In addition, a case study was made to investigate how performance was measured in 
one R&D department, both when it comes to managerial control and effects on 
personnel behavior. The case study was made by looking at one R&D department at 
two different study points, where a re-modeling of the PM system had occurred 
between the points. A comparison of the two systems used was made, and we tried to 
identify factors affecting differences of how the systems were used and perceived. 
By looking at the same R&D department at two time points, the comparison of 
results could be made without having to take organizational, cultural or personal 
differences into account.  
 
If PM is used to control the work of the employees but at the same time make the 
employees less motivated, the overall effect of the system could be negative to the 
organization. Since R&D activities often are dependent on highly motivated and 
creative personnel to be successful, we wanted to evaluate the effects of a 
management control system on such an organization (Chiesa et al, 2007b; Chiesa et 
al, 2009; Bourne et al, 2000; Kallio et al, 2014). The reason for us to do this study is 
that without proper knowledge of which effects PM systems have on an organization, 
the actual result of using PM can be contrary to the intended (Werner et al, 1997; 
Chiesa et al, 2007b; Jyoti et al, 2006; Karlsson et al, 2004). 

3.3 Process and delimitation 
This research is focusing on the use of performance measurement systems for 
management control within R&D organizations. The thesis includes a case study of 
one company’s R&D department where the effects of using group performance 
targets as a PM system is studied at two occasions, before and after re-structuring the 
design of the PM system.  
 
The case study is limited by that only one company is being studied, and by that 
performance targets is the only PM system studied. Moreover, the change of research 
manager at the case study company, and not only the way performance targets were 
used, between the two study points (see Figure 2) is also a limitation. This since the 
open interview made in the evaluated cases was conducted with two different 
persons, which may affect their chosen PM system and how it was perceived and 
implemented by the employees. 
 
The process started with a literature study, summarized in the Theory chapter, 
starting broadly with the concept of MCS, and then focusing on PM systems in 
general and the use of them in R&D organizations in particular. Thereby, we used 
earlier research to identify areas to which we could generalize our findings. The 
literature study was performed to identify possibilities and benefits, but also risks, of 
using PM systems, and to look for alternative management control systems filling the 
same purpose. In addition, other aspects which could have impact on how successful 
a PM system becomes, like employee motivational drivers for knowledge driven 
R&D employees, was considered.  
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A company for the case study was identified, and questions for interviews and 
questionnaires conducted at the company were based on findings from the literature 
study, as summarized in the Methodology section. After compiling the results and 
analysing the findings at the particular company, the results from the study were 
discussed in a broader context and set into perspective of a more generalized use. 

 
 

3.4 Structure 
The general outline of the thesis is described in the flow chart below: 

 
 
 
 
From the literature study we identified several descriptions of effective PM system 
and how to design, implement and evaluate them (Neely et al, 1997; Behn, 2003; 
Bourne et al, 2000, Su et al, 2015). However, during the review we also noticed the 
difficulty of measuring performance at R&D organizations, although the need of 
evaluating the R&D work often is important to the company. 
 
Since organizational and cultural differences can influence the outcome of an PM 
efficiency evaluation, it is difficult to predict whether one system will work better 
than another in a particular organization. Therefore, when we identified a company 
where two models of performance targets had been used at R&D and we could make 
a case study at two different time points, we saw the possibility to compare the 
effects of the systems at the same department without the need of taking other 
confounding factors into account. 
 
As the use of PM systems has multiple effects on the organizations (Merchant et al, 
2011; Anthony et al, 2007; Tatticchi et al, 2010), we choose to focus the case study 
on both the motivational aspects on the employees and on the management control 
aspects from the department manager. To get the manager’s view on the use of 
performance targets as a PM system, an interview was made with pre-prepared – but 
open – questions. To investigate how the employees perceived the use of the PM 
system, the choice stood between conducting interviews and surveys. Since we 
wanted to compare the two study points, before and after re-structuring the PM 
system, survey was chosen to easier enable trend analyses and minimize the risk of 
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influencing the answers from the employees. The choice of keeping the surveys 
anonymous was also made to get as valid and unbiased data as possible.  
 
The study was divided into two different study points, 2012 and 2014. The re-design 
of PM system for R&D at the company was made during 2013. For study outline, see 
Figure 2. R&D performance target documents for two different periods (2009-2011 
and 2014) were collected from the company. A metric analysis of the target 
performance results from documents at both study periods were conducted and 
summarized in tables and figures. 

 
Figure 2. Study outline with the two time periods (2009-2011 and 2014) and the two 
study points (2012 and 2014) at which the systems were evaluated. 
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4 METHODOLOGY 
 

4.1 Sample 
The sample of the case study consists of one R&D department with eight employees, 
including the manager, which was studied at two time points (illustrated in Figure 2). 
A description of the case study and the company is found in the beginning of the data 
chapter.  

4.2 Measures 
To design a good method for this study we found a suitable framework that defined 
features and possibilities for acquiring answers to a research question (Hancock, 
2006). We decided that the case study should investigate the effect of the two ways 
of measuring performance at the company, before and after the re-design of the 
system, when it comes to managerial control of the organization and motivational 
aspects of the employees. For study periods and study points, see Figure 2. A 
framework can either be descriptive (information is collected for the purpose of 
describing a specific group with no intention to go beyond that group) or inferential 
(information is collected beyond a specific group in order to make generalized 
statement about a larger population) (Hancock, 2006). The aim of the case study was 
to investigate a specific group at Company X, which means that the case study is 
defined as descriptive. However, accompanied by the literature review which was 
made to generalize the descriptive results, the thesis becomes more inferential. 
 
Moreover, the case study was performed as a research method (Yin, 2009; Hancock, 
2006). It is important to note that the unit of analysis was not the individual target 
performance, but the employee’s conception of the R&D´s targets (Yin, 2009; 
Hancock, 2006).  
 
To be able to analyse the effects of the two different ways of using performance 
targets as a PM system, a multiple source of evidence was chosen (Yin, 2009). The 
study can be described as booth quantitative (such as surveys) and qualitative (such 
as interviews) since data stems from documentation, archival records, interviews and 
participant-observations (Yin, 2009; Hancock, 2006). This included collection of the 
written goals and follow-up for the years of 2009- 2011, and 2014, a survey to the 
employees (appendix 1 and 2) and an interview with the involved department’s 
manager at the two time points. The decision to use a combination of both 
quantitative and qualitative case study was due to the fact that a typical quantitative 
research project identifies and investigates the impact of only a few variables in a 
survey, while qualitative research attempts to explore many factors that may 
influence the situation (Hancock, 2006), which all is of importance for our research 
question. Furthermore, we also aimed at having the group member insider 
perspective – emic – in opposite to the outsider´s perspective – omic (Hancock, 
2006), since one goal was to understand the effect a new target system had on the 
member. However, the downside with choosing this approach is that we receive a lot 
of information that need to be processed and understood in a correct way. 
 
In order to understand the existing field of performance measurement we started our 
master thesis to read through what has already been investigated and formulated (see 
section 4.4). This also helped us to identify and design research strategies for our 
own purpose. In the words of Hancock and colleagues; “Doing case study research 
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means determining what we know about a research question to establish its 
importance and the need for further research about it, to identify strengths and 
weaknesses of previous research, and to identify areas of sufficient and insufficient 
study as well as methods used to study it” (Hancock, 2006). 
 
In addition to interviews and surveys this master thesis also decided to collect and 
read existing documentation. In this case it was previous target performance 
documents, which was summarized in tables in order to understand a trend better 
(Hancock, 2006). The advantages with documentation are that it is easy to find (if 
stored correctly), unobtrusive, and exact (Yin, 2009). However, you need to be aware 
of the fact that it may report bias due to authors (Yin, 2009). Interviews of 
individuals or a group are very common form of data collection in case study 
research (Hancock, 2006). It allows the researcher to get rich personalized 
information. In other words, advantages with the interview evidence may be that the 
case study are directly focused upon and can contribute with insightful information 
(Yin, 2009; Hancock, 2006). An important note here is to prepare the questions 
ahead and be a good, flexible listener in the interview (Yin, 2009, Hancock, 2006). 
In order to get a relaxed and comfortable interview setting we choose to be in a 
private office with no one overhearing the conversation (Hancock, 2006). Interview 
was conducted as semi structured since that approach is well suited for case studies, 
meaning that the researches has prepared some questions that are flexible in words in 
order to adapt to the interview (Hancock, 2006).  
 
The opinion of the members working with the target settings is also valuable, known 
as participant-observations (Yin, 2009). Evidence from this source is essential, since 
it provides information from reality, but it may also be time-consuming and difficult 
to analyse all the different opinions (Yin, 2009; Hancock, 2006).  
 
To protect both the opinions of the employees as well as the proprietary information 
about product development strategies involved in this thesis, the surveys and goals 
were made anonymous, and so were the managers (Yin, 2009). All participants 
together with the management were aware of this confidentiality (Yin, 2009; Groves 
et al, 2007). All data was collected and analysed according to relevant literature, the 
results were concluded and thereafter shared with the managements. 

  

4.2.1 Performance targets, target fulfilment and types of targets 
The same outline was used for both study points (see Figure 2). The targets set for 
each year were summarized in Appendix 3-7. In order to keep the internal targets 
anonymous the goals are only referred to as for example “product A” instead of the 
actual selected biomarker and so on (Yin, 2009). The time scale of planned 
fulfilment was also noted. The total number of goals per year were counted and 
quantified in categories “Ready”, “Ready with delay” and “Not ready” in percentage. 
The aim was to have a general analytical strategy (Yin, 2009) with a time-serial 
approach (Yin, 2009).  
 
In order to further investigate the target set at R&D a metric method according to 
Werner et al was used (Werner et al, 1997). The goals were determined into the 
categories “Quantitative-objective”, “Quantitative-subjective”, and “Qualitative-
subjective” (Werner et al, 1997, table 2).  
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4.2.2 Survey to employees  
A questionnaire was formulated with the advice of asking good questions in mind 
(Yin, 2009; Groves et al, 2009). In line with this it was important that the questions 
were formulated in such a way that the responders understood all words, that impact 
of long-term memory was reduced and the questions were specific as possible 
(Groves et al, 2009). It is important that the questions are formulated in such a way 
that they are not able to be misunderstood (Groves et al, 2009). The majority of the 
survey had questions that were closed with ordered response scale (Groves et al, 
2009). At the end at the survey one open-ended question was added according do 
Groves (Groves et al, 2009). Moreover, with recommendation from Groves and 
colleagues the attitude questions included in the survey had a response scale, where 
the end of the scale was the least popular (Groves et al, 2009). 
 
The survey was sent out to the members of R&D at the two study points (2012 and 
2014; appendix 1). The questions were formulated to get the opinion of each 
individual in the group about the target settings at different levels. Twelve statements 
about how they perceive group performance targets were followed by four options – 
I agree, I partially agree, I disagree and Don’t know. The number of options was 
kept as few as possible since the number of participants was low. It was sent out by 
e-mail, informing about the case study and asked to send it to me, either by e-mail or 
regular mail. They were also told that the survey was anonymous and would not to 
be given to anyone else (Yin, 2009; Groves, et al, 2009). 
 
Moreover, bearing in mind the statement made by Groves and co-authors the 
responds from the group members could be considered higher when given the survey 
face-to-face the reminders of the survey on any possible non-responders should be 
not be done by email (Groves et al, 2009). When constructing the methods for this 
study the authors also acknowledged the fact that the group members are confident 
with the data-technology, which otherwise may encourage the use of the paper-and-
pen method (Groves et al, 2009).  Furthermore, it was also informed that the survey 
was voluntary, but much appreciated if they decided to contribute (appendix 1-2). 
 
After collecting the surveys from the product developer group members the answers 
were summarized and analysed in order to reach tentative conclusions and to refine 
the research question (Hancock, 2006). To not get overwhelmed with all the 
collected information each part of the case study was handed individually and 
thereafter combined to search for common or different outcomes (Hancock, 2006). 
Since the numbers of members were too few it was decided not to do any statistical 
data (Groves et al, 2009). 

 

4.2.3 Interview with R&D managers 
The two interviews with the R&D managers RG (2012) and HR (2014) were made as 
a focused interview with the possibility to ask shorter questions afterwards (Yin, 
2009). In the process it was important to remember to ask the questions without any 
judgement or estimation of the answers (Groves et al, 2009). This also means that the 
moderator should strive for a relaxed, permissive atmosphere with focus on the 
questions (Groves et al, 2009). Moreover, the encoding of the answer should also be 
taken by care by the interviewer (Groves et al, 2009). Designing a survey the impact 
of retrieving a memory should also be taking into account. This is recalling 
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information relevant to answering the questions from long-term memory (Groves et 
al, 2009). Interviews were booked in advance and the managers were given all the 
information regarding the course and the case study set up. Questions were prepared 
before the interview. Having Yin as guideline the motto for the interviewer was to be 
a good listener (Yin, 2009), and not to obstruct or fill in the conversation to make it 
biased (Yin, 2009). During the conversation the answers were written down in key 
words. The managers also received a copy of the results from the survey during the 
meeting. Directly after the meeting the answers were written down as remembered 
(Groves et al, 2009). There were always room for additional questions and comments 
during the time the case study was written. 
 
According to Groves and colleagues responders in a survey, regardless if it is 
answered by telephone, email face-to-face, the interviewer must consider the fact 
that the responder answers the questions with the attention to get through the 
interview more quickly or have motives that override their desire to provide accurate 
information (Groves et al, 2009). This may also include that the member has a 
tendency to agree regardless of “the truth” or a social desirably, which is the 
tendency to present oneself in a favourable light (Groves et al, 2009). All this topics 
is important to think of when designing the survey. 

4.2.4 Possible confounding factors, case study 
To be able to evaluate the two different ways of measuring performance, it is 
important that not much else than the actual performance measurements has changed 
in the R&D department between 2011 and 2014. Possible confounding factors, 
which could affect the outcome of especially the questionnaire, are e.g. changes in 
persons employed, change of manager, company strategies or cultural changes on 
group as well as on a company level. 
 
The work force in the R&D group was essentially the same during the two study 
periods. One employee had left in 2014 and one was on maternity leave. Apart from 
them, the six answering the questionnaire in 2014 also participated in 2012. The 
workflows and workload did not differ between the first and second study period. 
There was a change of R&D manager in 2012, which also prompted the switch in 
PM system. In addition, there was a switch of CEO in 2012, which led to a slight 
difference in company vision and mission. 
 

4.2.5 Validity and reliability 
According to good research practice it is important to include good reliability into 
the data, i.e. to use tools that produces stable and consistent results. In this master 
thesis we have applied the same test procedure, the metrics and survey, on the two 
PM systems at R&D targets (Neely et al, 1997). However, it must be taken under 
consideration that the tool used is involving humans who mean that they may answer 
in the survey or interview as they think they should and thereby conflicting with the 
truth. In order to avoid this the survey was made anonymous but the interview was 
face-to-face. To have a trustworthy test method you may run some statistical analysis 
on the data. However, statistical analysis on this thesis results cannot be generalized 
since it does not have enough power (Chiesa et al, 2009). 
 
Validity refers to how well a test measures what it is intended to measure. A test 
method it not good enough with just reliable results, it also needs to be valid (Neely 
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et al, 1997). Here it is also important to include other aspect than just test method. 
For this present thesis we include not only surveys and interviews, we also 
performed metric analysis and deep literature studies in order to validate our 
findings. Furthermore, adopting a longitudinal perspective to study by using two 
study points at the same working place to study the impact of PM system while other 
factors were kept the same, increases the validity of the data. 
 

4.3 Literature study 
The literature study started with the books Management Control Systems by 
Merchant et al (Merchant et al, 2011) and Management Control System by Anthony 
et al (2007) combined with a broad search on performance measurement systems for 
management control purposes using BTH Summon and Google Scholar. Starting 
from this, the work by for example Catasús (2007), Nudurpati (2011), Neely (1997), 
Su (2015) and Werner (1997) was identified. The searches were then further refined 
to focus on the use of performance measurement systems in R&D organizations, and 
the positive/negative effects of such a use and factors to consider when establishing a 
PM system. Here we understood that designing, implementing and evaluating a PM 
system for a department such as R&D is difficult due to environmental factors, for 
example innovation phase, heavy knowledge based working tasks, long time-period 
before results is measured and so on (Werner, 1997; Karlsson et al, 2004; McCarthy 
et al, 2011). Importantly, research and development activities (can) differ 
substantially when it comes to e.g. time frames, creativity, motivational aspects, and 
preferable metrics etcetera, and we found one study showing the need of different 
PM systems at R&D (Chiesa, 2007b). However, since the extent of that literature is 
limited, and as there are other studies showing that the suggested differences actually 
are small (Chiesa, 2009b), we have chosen to consider R&D as one unit in this thesis 
and to also include some references covering studies of adjacent areas like 
engineering. 
 
Going deeper in literature search we also chose to include other factors which could 
possibly have an effect on how successful a PM system becomes (Behn et al, 2003; 
Bourne et al, 2000; Bremser et al, 2004; Chiesa et al, 2007; Chiesa et al, 2007b; 
Chiesa et al, 2009; Chiesa et al, 2009b; Amberg et al, 2014 ; Bigliardi et al, 2010). 
Therefore we also included short sections about motivation and what drives R&D 
personalities to do their best at work (Cheng et al, 2013; Gupta et al, 2012; Chen et 
al, 2013; Kallio et al, 2014; Melnyk et al, 2014). 
 
To better understand how to design and perform a case study that included surveys 
and deeper interviews we also looked at previous publications within the research 
area. Here we chose to mainly use Yin (2009), Hancock (2006) and Groves (2009) in 
how to think when to ask the questions in a e-mail based survey and how to behave 
and prepare the deeper interviews conducted with the two different R&D managers. 
 
One thing that we discovered early in the process was that the R&D department in 
the case study did not use any kind of metrics to evaluate the PM targets. We 
therefore looked for a suitable metric system for this particular department. 
Integrated metrics that combine several types of quantitative and qualitative metrics 
were found to be the most effective. The choice of an appropriate R&D measurement 
metric was found to depend on the user´s needs for comprehensiveness of 
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measurement, the type of R&D being measured, the available data and the amount of 
effort the user can afford to allocate to it. Since we have or are working at the present 
company that are included into this thesis we chose Werner (1997) where the authors 
are dividing the goals into quantitative-objective, quantitative-subjective and 
qualitative-subjective. All targets were summarized into the different categories and 
we counted the percentage at the end of the time study (two study points). 
 

  



 20 

5 THEORY  
The scope of this theory section is to do a literature review which identifies, 
evaluates and discusses the scientific support behind the use of performance 
measurement for management control in R&D organizations. The theory section 
starts by generally describing and discussing Management Control Systems (MCS) 
with emphasis on results control and some general aspects to consider when 
establishing MCS. Then the literature study further narrows down to performance 
measurements, especially in R&D organizations. To clarify the flow and focus of the 
theory section, see Figure 3. 

 
Figure 3. The outline of the theory section, starting broad with MCS in general 
and factors to consider when establishing MCS, and then focusing on the topic for 
this thesis – performance measurement in R&D organizations. 

 

 
 

5.1 Management Control Systems 
 
The definition of MCS has been extensively examined in the literature, meaning that 
different authors have established various terms for this field. Publications and books 
like the ones by Merchant et al (2011), Anthony et al (2007); Su et al (2015) and 
Demartini et al (2014) are just a few researchers to mention. Going through the 
history of MSC it seems like the researchers has not reached a consensus regarding 
the terminology and definition within this field, however some similarities can be 
found. In the words of Merchant and co-authors MCS is a collective term for 
different systems, which are established to aid management control (Merchant et al, 
2011). Anthony and co-authors rephrase the meaning of MCS as the process by 
which managers influence other members of the organization to implement the 
organizations strategies (Anthony et al, 2007), while Su and co-workers have coined 
three types of controls in MCS, namely input, behaviour and output (Su et al, 2015). 
 
The general idea is that if all employees in an organization know the direction of the 
company, the code of conduct to follow to reach the goals, had the ability/capacity to 
execute their tasks, and most importantly – always were motivated to work with the 
organization’s best (and not their own) in mind – then MCS wouldn’t be needed. 
However, since the reality isn’t like that, MCS are needed in various extents and in 
most organizations. The purpose of MCS is to make the employees to act in ways, 
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which are desirable for the organization, which in turn makes it more likely for the 
organization to reach its goals (Merchant et al, 2011; Anthony et al, 2007; Su et al, 
2015). Furthermore, it is important that all employees in an organization know the 
direction of the company and the desirable ways to work and behave, so that they all 
can align with the company strategy to reach the goal. Thus, thereby they ideally 
should have the tools, the ability and capacity to execute their tasks, and are always 
motivated to work with the organizations best instead of their own in mind 
(Merchant et al, 2011; Anthony et al, 2007; Su et al, 2015).  
 

5.1.1 Different MCS terminologies 
As mentioned, there are several ways to define and categorize different types of 
MCS. In the words of Merchant et al (2011) MCS can be divided into four different 
control systems based on which type of control they are aiming at (Figure 4) 
(Merchant et al, 2011). Characteristics of each of them are described briefly below.  

 

Figure 4. MCS is a collective term for systems aiming at aiding management 
control. Depending on their characteristics, Merchant et al (2011) divide MCS 
into four different groups of systems: Results control, Action control, Personnel 
control and Cultural control. Examples of systems are given in the figure. 
Performance measurements, which are in focus in this thesis, is a type of Result 
control and is highlighted in red the figure. 

 

 
 

Result control aims at controlling and measuring the result of the business and is 
about rewarding good results or punishing bad. It focuses the employees on the 
consequences of actions they take or don’t take, without constraining their actions. 
Result control is said to be beneficial for clarifying which goals to work for, reduce 



 22 

motivational problems and encourage development of employees to be able to reach 
the goals (Merchant et al, 2011). In a large organization, result controls can be a way 
decentralization of the power and making each manager responsible for the result of 
its own unit (Merchant et al, 2011). Results control work best when managers know 
what specific results are required, the individuals being controlled have influence on 
the results specified and managers effectively can measure the results (Merchant et 
al, 2011). 

According to Merchant the term action control focuses on the behaviours (actions), 
not the results, of the employees to ensure they act with the organization’s best in 
their minds. It can be used to both prevent and detect undesirable actions. It could be 
implemented on several levels, from personal passing cards, administrative control or 
by back-up systems to “idiot-proof” soft wares in airplane cockpits. When 
desirable/undesirable actions are identified and communicated to the personnel, 
employees are then held accountable for their actions (Merchant et al, 2011). It only 
works when managers know what actions are desirable in the organization. To 
function effectively it must include precise definitions of actions 
unacceptable/acceptable, be clearly communicated in the organization and have 
effective reward of acceptable actions (Merchant et al, 2011).  

For result and action control, the management is the ones doing the controlling, but 
for personnel control the employees control themselves (Merchant et al, 2011). This 
type of control can be used in workplaces with “naturally committed” employees 
(often well-educated and experienced), capable of self-monitoring their work. 
Personnel controls are based on the employee’s tendencies to behave well, their 
willingness to exert a great effort on behalf of the organization and the intention to 
stay with the organization (Merchant et al, 2011). Most people find self-satisfaction 
from doing a good job. Good personnel controls find the right people for the job, 
give them a good work environment, and provide the resources required for success 
(including selecting and placing people on the job and train them). Personnel 
controls are dominantly based on “soft values” and could therefore need to be 
supplemented with action and/or results controls (Merchant et al, 2011).  

Cultural controls use the social pressures and group values of a work group. To 
create good cultural controls, management must effectively shape the culture by for 
example codes of conduct, group-based rewards, physical and social arrangements, 
intra-organizational transfers, statements from top management must be consistent 
with the culture they are trying to create (Merchant et al, 2011). In line with this, the 
management style has a strong impact on the employee. If the manager is not 
following the cultural control, this will be an accepted behaviour by the team 
members (Anthony et al, 2007), why it is important that the control is based on 
shared values among employees. When cultural control is implemented, the rewards 
are given for the group’s collective results, not individual achievements (Merchant et 
al, 2011; Anthony et al, 2007).  

 
In this thesis, we have chosen to use the MCS categories from Merchant et al (2011), 
however as there are other ways of categorizing MCS a few more will be described 
below. Anthony and colleagues refers to MCS as a way for managers to influence the 
members of the organizations to reach the set strategies (Anthony et al, 2007). This is 
done by understanding the relationship between planning and control functions, 
which are made on three levels (see Figure 5). The first activity should be to make up 
the overall strategy in terms of goals and polices, followed by management control, 
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which may implement the strategy to the members of the organization. The final 
activity is task control, aiming at getting the involved members to efficiently and 
effectively perform the given tasks. MCS focus primarily on strategic execution 
(Anthony et al, 2007). As long as the strategic formulation is done the manager can 
decide for the needed actions. An overall strategy can for example be to buy an 
unrelated company or business field. The MCS will thereafter be to introduce the 
new product/s within the consisting product line. The task control will be to 
coordinate the order entry to all members in the organization (Anthony et al, 2007). 
 
Anthony and colleagues have categorized controls in formal and informal. Formal 
controls include rules, standard operating procedures and budgeting systems. These 
are the more visible, objective components of the control system, and thus, the 
easiest to research. Empirical research that studies MCS and strategy has focused 
primarily on formal controls. These include output or results controls, which are of a 
feedback nature, and often financially oriented (Anthony et al, 2007). Controls that 
focus on feed forward control include administrative controls, personnel controls and 
behaviour controls. On the other hand, informal controls are not consciously 
designed. They include the unwritten policies of the organization and often derive 
from, or are artefacts of the organizational culture. Anthony and co-workers call 
informal factors rules, which is short for all types of instructions and controls, 
including standing instructions, job descriptions, manuals, ethical guidelines, 
passwords and so on (Anthony et al, 2007). 
 
Figure 5. To influence all members of the organization, Anthony et al (2007) 
identifies three stages when implementing MCS – the strategy formulation, 
management control and task control. 
 
s 
 
 
 
 
 

 
 
 

 
 

 

5.1.2 Establishing and implementing MCS, factors to consider  
As seen from the literature review so far, it managers can establish MCS with many 
different purposes. Though, regardless of type of MCS and of its purpose it is 
important to beforehand consider which effects it will have on the organization. 
Establishing an MCS involves a variety of activities which include planning what the 
organization should do, coordinating the activities of several parts of the 
organizations, communicating, evaluating information, deciding what action should 
be taken and influencing people to change their behaviour (Anthony et al, 2007). 
Two suggested questions to be answered when planning for introducing a MCS are 
“What is desired?” and “What is likely to happen?” (Merchant et al, 2011). There are 
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several reasons for making a thorough analysis of the organization’s need’s (what is 
desired) and to simulate the possible outcomes of establishment of MCS within the 
organization (what is likely to happen). First – MCS are expensive (Merchant et al, 
2011), so the aim of the MCS must be clear and justified when it comes to costs. 
Second – MCS can be good, but they can also do harm if implemented wrong, 
therefore it is important to try to imagine what they will result in.  
  
Different types of problems to be solved, requires MCS aiming at different controls 
(Merchant et al, 2011; Anthony et al, 2007). If, for example, an MCS with action 
control is established, this can be good for i.e. solving problems with repeated tasks, 
which should be performed identically each time (Merchant et al, 2011). However, if 
the task requires creativity, this could be hampered by action control measurements 
(Merchant et al, 2011) but stimulated by result control (Merchant et al, 2011). 
Therefore, the importance of analyzing what the MCS should measure and which 
pros and cons follows with the MCS before implementing the system in the 
organization must be enlightened 
 
When having the system in place, Anthony and co-authors stress the importance of 
looking at the MCS as a living organism where the interaction of people always will 
influence the MCS in positive and negative manners (Anthony et al, 2007). They 
suggest that the manager should look at the MCS in an organization as a 
“thermostat” that response to the actual temperature in the room more, i.e., adjusting 
the MCS to the actual condition for the organization at any given time point. If, for 
example, a manager discovers a better approach to a problem to reach the 
organizations goals the MCS should not stand in its way (Anthony et al, 2007).  
 
Hence, it is important that not making the use of an MCS a purpose of its own and to 
make sure to remember the original reason for establishing the MCS, evaluate if the 
need still exists and if the system needs to be adjusted. According to Su and co-
authors an organization will fluctuate between different needs of control actions 
depending of what stage the company is situated at the moment (Su et al, 2015). A 
company at its birth may for example is often small and dominated by its owners. 
The working environment tends to be friendly and not very competitive, and the 
focus of the company learning and seeking for opportunities in the market. When a 
company enters the growing stage there is more need for controlling the expanding 
numbers of employees and Su et al refers this to input controls, which is used to 
manage the resources, including knowledge and skills (Su et al, 2015). Here there is 
a higher level of risk-taking and innovation. Moreover, if employees do not feel that 
their competence and knowledge is used to the fullest it will lead to frustration, 
resulting in a lower level of commitment (Su et al, 2015). This may be compared to 
the term personnel control (Merchant et al, 2011). Again, these studies show the need 
of being careful when establishing an MCS without proper knowledge of possible 
effects – and adverse effects. 
 
Establishing a MCS at a workplace is one thing, making it work is another. As stated 
in the studies cited above, it is important to supervise the implementation of the MCS 
and to continuously monitor how it works and is perceived in the organization. There 
are ways to increase the motivation of the employees to work according to the MCS. 
For example, incentives (i.e. different forms of rewards) can be used to facilitate the 
implementation. Incentives have several purposes: to inform in which direction it is 
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desirable to act, to motivate employees and to attract/retain good employees 
(Merchant et al, 2011; Anthony et al, 2007; Chen et al, 2013; Cheng et al, 2014; 
Dewett T, 2007; Kallio et al, 2014; Melnyk et al, 2014). They can also be used by the 
organization for financially beneficial purposes, where it for example can be 
different tax rates on regular salaries and bonuses (Merchant et al, 2011; Chen et al, 
2013; Cheng et al, 2014, Dewett T, 2007). Incentive systems can thus have beneficial 
effects, but could also lead to unintended consequences, why it is important to 
consider the shape of the incentive system (Melnyk et al, 2014). For example, 
rewards based on short-term goals can lead to a loss of long-term thinking, and stock 
option programs can result in main focus on affecting stock prices rather on doing 
the actual work (Merchant et al, 2011; Anthony et al, 2007; Chen et al, 2013; Cheng 
et al, 2014, Dewett T, 2007). It is also important to consider which metrics that are 
used for evaluation, if the goals are possible to reach (otherwise they act negatively 
on motivation) and which rewards are suitable for managers at different stages in the 
career (Merchant et al, 2011; Anthony et al, 2007; Chen et al, 2013; Cheng et al, 
2014, Dewett , 2007; Melnyk et al, 2014). Too small incentives (or incentives of 
wrong value) with wrong timing where the understanding between award and 
achievement is unclear could have the opposite effect on motivation and should be 
avoided (Merchant et al, 2011). Moreover, individuals tend to be more strongly 
motivated by the potential of earning rewards that by the fear of punishment, which 
suggest that a PM system should be reward oriented (Anthony et al, 2007; Chen et al, 
2013; Cheng et al, 2014, Dewett, 2007). 
 
Having motivated employees who understand the purpose and need of the MCS used 
will of course increase the likelihood of getting the MCS to work. Further aspects of 
employee motivation will be discussed in an R&D context later in this chapter, and 
so will factors for successful PM system implementation at R&D be as well. 
 

5.2 Definition of measuring performance  
In this thesis the focus is on measuring performance, which is a type of result 
control, using to the terminology of Merchant et al (2011). Another definition of the 
same process from the literature is strategic planning, meaning the process of 
deciding the programs which the organization and/or business unit must undertake in 
order to implement their strategies (Anthony et al, 2007), and measuring target 
performance is here called evaluation of strategic planning (Anthony et al, 2007). 
This effort may also be called measuring inputs and outputs in any given business 
unit or the whole organization (Anthony et al, 2007) Furthermore, the concepts of 
inputs and outputs can be explained by the words efficiency and effectiveness, which 
is a way of measuring the performance of the set target for the unit (Anthony et al, 
2007). Profit is thereby the measured value of both effectiveness and efficiency 
(Anthony et al, 2007). 
 
Result control is how to involve people in order to get good results (Merchant et al, 
2011). As mentioned previously, money can be a strong motivator to influence the 
behaviour at a working place, in a pay-for-performance manner (Merchant et al, 
2011; Chen et al, 2013; Cheng et al, 2014, Dewett, 2007). This can be incentives 
such as bonuses, higher salary or for example a car. However, motivation to increase 
for example sales numbers or efficient production does not have to go through 
money (Dewett, 2007). It is possible to create long-term values among the 
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employees, such as promotions, job security and recognition without linking 
performance directly to money (Merchant et al, 2011; Chen et al, 2013; Cheng et al, 
2014, Dewett, 2007).  
 
Like when implementing any MCS, as discussed above, there are factors to consider 
also when establishing a PM system. According to Kaplan and adapted by Neely 
(Kaplan, 1990; Neely, 2005) there are three levels to consider when establishing a 
performance measurement system:  
 

 “First: 
o How much do they cost? 
o What benefit do they provide? 

 Second: 
o Have all the appropriate elements (internal, external, financial, non-

financial) been covered? 
o Have measures, which relate to the rate of improvement been 

introduced? 
o Have measures, which relate to both the long- and short-term 

objectives of the business, been introduced? 
o Have the measures been integrated, both vertically and horizontally? 
o Do any of the measures conflict with one another? 

 Third:  
o Do the measures reinforce the firm’s strategies; 
o Do the measures match the organization’s culture 
o Do the measures are consistent with the existing recognition and 

reward structure; 
o Do some measures focus on customer satisfaction 
o Do some measures focus on what the competition is doing” 

 
Measuring target fulfilment as a PM system can be an efficient way for managers to 
control the organization – are the goals achieved within the time frame or not? If not, 
what was the cause and what could have been made different? Besides from the 
management control aspect, one needs to realize that the targets set and the way 
target fulfilment is measured also affects the employees. The performance targets 
could be strong motivators, making the workforce strive to meet their goals in time. 
On the other hand, if not well implemented or if perceived as unrealistic to the 
employees, they could have the opposite effect on the organization. The way of 
evaluating target fulfilment, presenting the evaluation and the effects of good/bad 
target fulfilment on the organization does of course also have an impact on the work 
force (Melnyk et al, 2014; Kallio et al, 2014).  
 
If the strategies and goals of the organization are well-defined and efficiently 
communicated to everyone in the organization, the employees will also know what is 
expected of them and how they can reach the goal of the company the best way 
(Merchant et al, 2011; Anthony et al, 2007; Chen et al, 2013; Cheng et al, 2014, 
Dewett, 2007). However, in order to get the maximum out of the employees, 
defining the right performance dimension is critical on which results are desired 
(Merchant et al, 2011). The performance should preferably also be measured 
correctly in order to be a challenging motivator that is aligned with the chosen 
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dimension (Merchant et al, 2011; Anthony et al, 2007; Chen et al, 2013; Cheng et al, 
2014, Dewett, 2007).  
 

5.2.1 Designing performance measurement systems and metrics 
The main goal of a PM system is to implement strategy in the organization (Anthony 
et al, 2007; Demartini, 2014). Thus, as mentioned, measuring performance may be 
helpful for managers in achieving purposes like evaluate and control the work of 
their organization, control budget, motivate and promote employees and improve the 
work on many levels (Behn, 2003; Nudurpati et al, 2011, Bourne et al, 2013, 
Anthony et al, 2007). According to Anthony goals are timeless, meaning that a goal 
exists until they are changed (Anthony et al, 2007) and the term goal should be used 
as the broad overall aim of an organization rather than something that can be 
measured. The term objectives should therefore be used to describe as the steps on 
how to achieve the goals (Anthony et al, 2007).  
 
As discussed in section 5.1.2, it is important that when choosing a metric the 
managers need to think carefully on what they should use and how to interpret the 
results. The performance must also be measured correctly in order to be a 
challenging motivator that is aligned with the chosen dimension (Merchant et al, 
2011). The commonly used phrase “What you measure is what you get” is often 
heard in this context (Merchant et al, 2011; Catasús et al, 2007, Anthony et al, 2007). 
According to Catasús et al, effective management requires action before measuring 
can have any impact (Catasús et al, 2007). In other words, measuring is about 
discerning the results of one’s actions rather than measuring in the hope that 
something positive happens (Catasús et al, 2007). It is common to use objective 
financial measurements such as net income, profit or objective non-financial 
measurements, for example customer service or market share (Merchant et al, 2011). 
This is often seen as easy numbers to measure. To be efficient, performance must 
also be measured in subjective judgments, such as for example team spirit and 
organizational efficiency (Merchant et al, 2011; Behn, 2003; Nudurpati et al, 2011; 
Werner et al, 1997). A schematic framework for designing PM system is given in 
Figure 6. 
 
Figure 6. A schematic framework of the workflow to use when designing a PM 
system (figure adopted from Anthony et al, 2007). 
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If performance targets are designed and implemented the right way, they can be a 
strong motivator for the employees to improve their behaviour when executing their 
work assignments (Bourne et al, 2000; Bourne et al, 2013, Anthony et al, 2007; 
Kallio et al, 2014). However, the goals must be clear, specific and able to reach in 
order to work properly (Merchant et al, 2011; Demartini et al, 2014). Furthermore, it 
is important that the goals are implemented and understood by the employees and 
that they receive feedback on their work in order to change behaviour if needed 
(Merchant et al, 2011).  

5.3 Performance measurements at R&D units  
R&D is a critical business of many organizations – it is often from here innovation is 
driven and long term values for the company created and it is an competitive 
advantage for a company of having an effective R&D (Werner et al, 1997; Bremser 
et al, 2004; Lazzarotti et al, 2011; Schwartz et al, 2011; Anthony et al, 2007). 
Though, for many industries, R&D has become a high risk business with long 
development times and uncertain outcomes (Kerssens-van Drongelen et al, 2000; 
Secundo et al, 2014, Anthony et al, 2007). A recent study showed that organizations 
using performance measurement systems to evaluate their R&D activities are more 
successful than those who don’t (Thuriaux-Alemán et al, 2013). Though how 
performance can and should be measured at R&D is debated. One important aspect 
of PM systems is the ability to measure outcomes and drivers in a way that causes 
the organization to act in accordance with its strategies (Merchant, 2011; Anthony et 
al, 2007). In a study where the Industrial Research Institute performed a survey on 
how to measure the effectiveness of R&D, it was demonstrated that, even though 
times and R&D conditions are changing, the most used metrics have remained the 
same over the last 15 years (Schwartz et al, 2011). Schwartz et al also identified the 
main importance of metrics for R&D units were to justify their investments to top 
management, and the need to match the metrics to each level of the organization 
(Schwartz et al, 2011). 
 
The uncertainty and time lag of R&D work makes proper result control intricate, and 
performance measurement systems must be under constant supervision and be re-
designed in order to keep up with the environment (Bourne et al, 2000; Kerssens-van 
Drongelen et al, 2000; Secundo et al, 2014). Moreover, the financial effects of R&D 
work might only be visible to the organization after a substantial period of time 
(Lazzarotti et al, 2011; Anthony et al, 2007), and therefore usage of financial metrics 
is limited (Cumby et al, 2001). Concerning the importance of having a well-
functioning and competitive R&D, there is a great interest in such metrics and thus a 
vast literature on different methods, which managers can use to measure and control 
R&D work and effectiveness. Here different ways of measuring performance in a 
R&D setting are reviewed and discussed.  
 
Several publications try to categorize different PM systems according to their 
features, probably to bring clarity to the field. Werner and co-authors made a 
summary of the various techniques suggested to measure and control R&D work and 
divided them into three broad categories: quantitative-subjective, quantitative-
objective and qualitative-subjective (Werner et al, 1997), a terminology we chose to 
use when categorizing the performance targets used as PM system in the case study.  
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Quantitative metrics are easy and fairly cheap to use, but on the other hand tend to 
only measure “measurable” things – and therefore not fully reflect the situation. The 
authors determines the terms quantitative-objective targets for the goals that are 
focused around countable parameters, such as milestones, number of pilot studies or 
reports written (Werner et al, 1997). Quantitative-objective measures can give 
artifacts if, for example, the goals are too easily attainable, and quantitative-
subjective measures are – due to the subjectivity – at risk for bias, but are still 
preferred since objective measures are less good to measure/predict the uncertain 
outcome of R&D (Werner et al, 1997). The quantitative-subjective term is referring 
to intuitive judgments that may be converted into numbers, such as expectations and 
effectiveness of the department (Werner et al, 1997). Qualitative measures are used 
to measure human performance (individual or at an organizational level), contrary to 
quantitative a measure, which focuses on e.g. processes and finances. Though 
quantitative-objective definitions may only look at the past performance the category 
of quantitative-subjective may also involve the future (Werner et al, 1997). 
Furthermore, the qualitative metrics focus on the performance of the individual 
member at the department such as human performance (Werner et al, 1997). The 
term qualitative-objective is missing in the metric system due to its contradiction 
(Werner et al, 1997). 
 
Another way of categorizing PM systems is the use of a single metric compared to 
the use of a set of metrics combined in one model. Some call the combination of 
metrics “holistic models” (e.g. Amberg et al, 2014) and others “integrated models” 
(e.g. Werner et al, 1997). Werner et al suggested the most effective way is to use 
integrated systems with metrics from all three categories, and point out “because 
R&D is fundamentally uncertain, its measurement will necessarily remain 
imperfect” (Werner et al, 1997). The importance of also including soft measures in 
an integrated model, like qualitative and subjective metrics, is further stressed by 
Lazzarotti et al, who proposes an integrated model for R&D performance 
measurement (Lazzarotti et al, 2011).  
 
Among the holistic/integrated PM system, the Balanced Scorecard (BSC) is the 
prevailing, first proposed by Kaplan et al (Kaplan et al, 1992). It was later optimized 
for an R&D setting by Bremser et al as well as Bigliardi et al, and is a widely used 
framework for integrating many types of “hard” and “soft” measures into a single 
metric (Bremser et al, 2004; Bigliardi et al, 2010). The BSC is a tool for strategic 
control that views the financial measures complemented with sets of operational 
measurements such as customer satisfaction, internal processes and the 
organization’s ability to learn and improve (Kaplan et al, 1992; Anthony et al, 2007; 
Bremser et al, 2004; Bigliardi et al, 2010). Every measure on a BSC addresses an 
aspect of a company´s strategy and when creating a BSC executives must choose a 
mix of measurements that accurately reflects the critical factors that will determine 
the success of the chosen strategy, show the relationships among the individual 
measures in a cause-and-effect manner, indicating how nonfinancial measures affect 
long-term financial results. Moreover, a BSC can also provide a broad-based view of 
the status of the company (Anthony et al, 2007; Kaplan, et al, 1992). According to 
Anthony et al a BSC must not only be a list of measurements but also reflect the 
individual measures that are linked together in a cause-effect way, as a tool to 
translate strategy into action (Anthony et al, 2007).  
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Attempts have been made to adopt the BSC to suit the R&D environment, for 
example by Bigliardi and Dormio (Bigliardi et al, 2010). Starting from a literature 
review, they identified a set of financial and non-financial metrics suitable for R&D. 
The metrics were evaluated by a panel of experts and the final selection was then 
tested in a case study. Bigliardi and Dormio found that the three factors of major 
importance when trying to evaluate R&D activities identified by Osawa et al - no 
definitive ways to measure R&D results/outcome, long time lag between initial 
investment and final results and difficulty to predict the R&D results (Osawa et al, 
2005) – complicates the use of performance measures at R&D, where for example 
economy based metrics may be misleading due to time lag issues. They chose to 
develop their model based on the BSC’s five “perspectives”, all built up by a set of 
“indicators” (Kaplan et al, 1992): financial perspectives, customer perspectives, 
internal process perspectives, growth and learning perspectives and innovation 
perspectives – all connected to the strategic vision of the organization. Then they 
weighted the importance of them where the financial perspective was given least 
weight and innovation and growth and learning most (Bigliardi et al, 2010). In a 
literature review made by Chiesa et al, they identified five major constitutive 
elements that a PM system for R&D preferably should consist of: objectives, 
dimensions of performance, indicators, structure and measurement process (Chiesa et 
al, 2009b). 
 
Even though the benefits of using holistic methods were well known, the 
implementation of them in R&D organizations is slow. This was highlighted in a 
study of the use of performance measurement at R&D in German engineering 
organizations. In their survey it was found that non-holistic measurement models, 
primarily focusing on cost measurements, were dominating among the 56 
participating organizations, although literature supports the use of holistic PM 
systems like the BSC and the benefits of using holistic methods were well known 
among the survey participants (Amberg et al, 2014). The authors speculate that it is 
due to that e.g. cost-oriented measured requires much less resources to perform 
(Amberg et al, 2014). 
 
The complex nature of the work at an R&D organization makes it difficult to 
measure the performance due to the many levels of targets that may be not 
observable, the high uncertainty in success, and the many uncontrollable factors 
(Behn, 2003; Jyoti et al, 2006; Werner et al, 1997, Karlsson et al, 2004; Secundo et 
al, 2014; Kerssens-van Drongelen et al, 2000). Hence, regardless of 
integrated/holistic method chosen, all studies stresses that a proper performance 
measurement system should include long-term and short-term focus, as well as 
operational and strategic aspects. Furthermore, the targets must also be measured in 
such way that both quantitative (numerical) and qualitative (non-numerical) metrics 
is part of it together with objective and subjective evaluations (Behn, 2003; Jyoti et 
al, 2006; Kaplan et al, 1992; Werner et al, 1997; Nudurapati et al, 2011; Secundo et 
al, 2014; Amberg et al, 2014; Bigliardi et al, 2010).  
 
To have an increased and efficient productivity using the R&D recourses may be, by 
many means, the only way for a company to stay competitive in the changing 
environment (Behn, 2003; Karlsson et al, 2004; Nudurapati et al, 2011; Bourne et al, 
2013). However, the literature concerning this topic is so individually varied and 
almost all are designed for a specific situation making them hard to use in general 
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terms. Additionally, at a R&D department the target set for a year may also often 
involve high risk innovations that are difficult to measure including technical 
expertise and different technologies complexities and thereby uncertainties (Behn, 
2003; Neely et al, 1997; Jyoti et al, 2006; Nudurapati et al, 2011). The choice of an 
appropriate measurement metric at R&D department depends of the user’s need for 
comprehensiveness of measurement, the available data and the amount of effort the 
user can afford to allocate to it (Behn, 2003; Jyoti et al, 2006; Werner et al, 1997, 
Bourne et al, 2000; Nudurapati et al, 2011). The different stages that a product goes 
through at R&D – for example pilot studies, feasibility phases, product development, 
production transfer, verifications and validations studies – create another level of 
complexity when establishing measurable targets (Werner et al, 1997; Kerssens-van 
Drengelen et al, 2000).  
 
However, irrespective of which kind of metrics the manager chose to use, it is always 
important that the measurements are easy to understand, are purposeful, practical, 
cost-effective and self-checking in order to get the members of the group on board 
(Behn, 2003; Jyoti et al, 2006; Werner et al, 1997; Secundo et al, 2014). 
Furthermore, the metric chosen should provide a balanced picture of the business; 
match the culture of the firm and monitoring both past and future performance (Jyoti 
et al, 2006; Neely et al, 1997; Secundo et al, 2014; Nudurpati et al, 2011). Again, it 
is important to choose a system that matches the work activities and the employees at 
the particular organization.  
 
In this literature review we have chosen to look upon R&D as one type of unit, and 
also to include the adjacent engineering which share many features with R&D. 
However, the activities conducted at R&D can vary substantially, and there is one 
study showing that research and development, respectively could benefit from 
different types of PM systems (Chiesa et al, 2007b). In that multiple case study of 
performance measurement at R&D, differences in basic requirements of the PMS 
were identified depending on whether the system should be used in a department 
mainly working with basic research or with development of new products (Chiesa et 
al, 2007b). As the authors states “because the PMS is an important managerial tool, it 
is reasonable to expect that it reflects the characteristics of the activity it measures 
and, therefore, it is designed differently in case it is aimed at monitoring research or 
development tasks’ performance”. Though an empirical study made by the same 
group two years later could not confirm the findings from the multiple case study, as 
they could not find empirical evidence of the need of different PM systems for 
research and development activities (Chiesa et al, 2009b). 
 
Finally, the rapidly changing environment may have a great impact on the 
organization, such as introducing new technology, change of personnel and their 
knowledge base and/or financial settings. Therefore it is important that the PM 
system – as for any MCS – always in under constant evaluation to make sure that the 
PM system is up to date (Bourne et al, 2000; Nudurupati et al, 2011; Kerssens-van 
Drongelen et al, 2000, Anthony et al, 2007; Melnyk et al, 2014). According to 
Anthony et al it is also important that the review of the PM system also is done by 
the senior management (Anthony et al, 2007). The review may include topics such as 
how the organization is doing in terms of outcome and/or drivers measures, how the 
strategy has changed since the last check-up and have the BSC changed (Anthony et 
al, 2007). 
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5.3.1 Motivational aspects of performance measurement 
Innovation is a major part of the working task at R&D. New ideas, processes and 
products are in many ways central to the company to stay competitive and expanding 
in the market. However, to drive innovation the atmosphere needs to be creative and 
playful (Gupta et al, 2012; Chen et al, 2013, Cheng et al, 2014; Dewett, 2007; Kallio 
et al, 2014; Melnyk et al, 2014). By implementing a reward system at R&D it is 
important to acknowledge not only a reward system on the individual level but also 
in a team (Chen et al, 2013; Dewett, 2007). In a knowledge intensive department as 
many R&Ds it may happen that members do not share the information regarding for 
example technology (Chen et al, 2013, Cheng et al, 2014). Research has shown that 
team-level reward system can increase the number of innovations (Chen et al, 2013, 
Gupta et al, 2012). In addition to this, teams that are creative and successful in 
innovation also are more motivated in an individual basis (Chen et al, 2013). In line 
with this the chosen PM system by the management must consider the effect of 
individual or team based reward system (Gupta et al, 2012; Cheng et al, 2014). As in 
many cases, leader behaviors are likely to be the strongest impact on team member’s 
motivation (Gupta et al, 2012; Demartini, 2014; Kallio et al, 2014; Melnyk et al, 
2014). 
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6 RESULTS, CASE STUDY 

6.1 Case description 

6.1.1 The company 
Company X is a privately held biotech company founded in the early 1990’s. The 
company is located in Sweden and has specialized in developing, manufacturing and 
marketing high quality diagnostic immunoassay kits for a global market. The assays 
are directed for clinical as well as research applications. It is a management-owned 
company with a turnover of about 70 MSEK in 2014 (allabolag.se). It is a mid-sized 
biotech company and the headquarter plus regional sales offices consists of 60 
employees. 

6.1.2 R&D at Company X 
The R&D department at Company X works with the development of new products – 
all being immunoassays aimed for the In vitro-diagnostic market. The development 
usually starts with a pre-study where feasibility is the main goal, that is to asses if it 
is possible to develop the product from a technical point of view, within which time 
frame and at which cost. The pre-study phase is usually characterized by a high 
degree of uncertainty, but also with inspiration, innovation and freedom. After a 
decision from a steering group including all business functions, the actual product 
development phase starts which are a design controlled workflow mainly due to 
regulatory requirements, which the final product needs to fulfil to meet governmental 
criteria for in vitro diagnostics. Depending on complexity and priority of the project, 
this phase could be characterized by high pace, demanding deadlines, cumbersome 
technical challenges and several re-starts of the development to be able to meet the 
required specifications and maintain high quality. 
 
In addition to product development, the R&D team is also responsible for 
maintaining and – if needed – improving quality of the existing product portfolio, as 
well as handle customer complaints and technical support. The number of employees 
at the department is 7 and they are well-educated and highly motivated engineers. In 
2012 the R&D department at Company X changed manager from R.G. to H.R., and 
during that period the new manager also wanted to re-design the PM system at the 
department. The composition of the group, nor the types of work tasks, had not 
changed notably since 2009. 

6.1.3 Performance measurement systems used during the two study periods 
The case study was conducted at two different time points, 2012 and 2014, covering 
the two study periods (2009-2011 and 2014). Characteristics of the two ways of 
performance measurements used during the two periods are described below, see 
Figure 7. The re-design was initiated by HR who, after becoming the new manager 
for the group, wanted to improve the implementation and understanding of the 
performance targets as a PM system among the employees in the group. 
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Figure 7. Characteristics of the two different performance measurements systems 
used during the two periods are described below. 

 
  

6.1.3.1 PM system A (2009-2011) 
Between 2009 and 2011, the manager used performance targets to monitor the 
performance of the organization. In the years of 2009-2011 the steering group 
decided the annual goal settings for R&D. Then the R&D manager broke down 
company goals into a written down in a document and informed to the involved 
personnel. The performance targets were set and evaluated once a year.  

6.1.3.2 PM system B (2014) 
In 2013 a major revision of the way performance was measured took place, both at a 
company level and at the R&D level. The re-design was due to a new organization 
and during that period also the CEO of the company changed. The annual goal 
settings were still made by the steering group, but the beak down of company targets 
to targets on a R&D level was made as a group task involving both the manager and 
the employees. The group performance targets are visualized on a white board and 
the follow-up of how and if the goals are reached is colour coded, see figure 8. The 
goals are followed up on a monthly basis during a group meeting. Participation from 
employees during the whole process, both setting, evaluation and follow-up is 
considered very important and highly encouraged. The performance targets are 
divided in four categories (products, financials, personnel and customer) and it needs 
to be targets of all four types during a year. Examples of goal categories are given in 
Table 1. 
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Products Financials Personnel Customer 
Number of product 
developments 

Implementation of 
new technologies 

Team spirit Understand customer 
needs 

Number of pre-
studies 

Increase of 
knowledge level 

Improve and 
encourage feedback 

Scientific 
presentations 

Number of reagents 
developed 

  Customer technology 
training 

Table 1. During study period two, four categories of performance targets were used. 
Examples for each group are given in the table. 
 

Figure 8. Photo of the how the performance targets and their follow-up are 
visualized after the re-design of the PM system. 

 

6.1.3.3 Target settings and follow-up 
All the documents regarding performance targets and follow-up for the two study 
periods were gathered from the archives of Company X. The summary of goals was 
made anonymous and collected in appendix 3-7. Each goal per year was counted and 
the follow-up was noted. The results were summarized in table 2 as percentage of the 
total number goals per year compared to either ready, ready with delay or not ready. 
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Study 
period 

Year Goals  
(Nr) 

Ready 
(%) 

 Ready with 
delay 
(%) 

Not ready 
(%) 

1 
2009 35 37 26 37 
2010 30 43 3 53 
2011     31 32 0 68 

2 2014 24 63 12 25 
Table 2. Summary of target performance at R&D 

 
As seen in table 2 the number of targets set on an annual basis for the first study 
period varies between 30-35, with the highest number in 2009. During the second 
study period, the number of goals was reduced by ~25%. The highest performance 
level of targets ready during study period 1 was achieved in 2010 (43%). When 
comparing to targets that were reached with some delay the total number of reached 
targets in 2009 was 63%. In 2011 R&D experienced the lowest performance target 
with a performance rate of 32%. However, with the re-designed PM system 
implemented during study period 2, fulfilled target performance measured in 2014 
were 63%, targets that were partly finished were 12%, giving a total success rate of 
75%. 
 
The targets were then categorized according to the theory of Werner et al (Werner et 
al,1997) and divided into quantitative-objective, quantitative-subjective and 
qualitative subjective goals. The results were summarized in table 3. 
 

Study 
period 

Year Goals  
(Nr) 

Quantitative 
objective 

(%) 

Quantitative 
subjective 

(%) 

Qualitative 
subjective 

(%) 

1 
2009 35 94 0 6 
2010 30 93 0 7 
2011 31 93 0 7 

2 2014 24 79 13 8 
Table 3. Targets at R&D categorized according to Werner et al (Werner et al, 1997) 
 
In table 3 it can be noted that almost all targets set at R&D (Appendix 3-6) during 
the first study period were divided into the category Quantitative-objective, since 
they related to numerical estimations such as reports written, number of products 
finish or new pilot studies. During study period 1, there are two targets each year, 
which fall into the category of qualitative-subjective term, which is the individual 
performance at R&D (appendix 3-6). No target suited into the definition of 
quantitative-subjective according to Werner and co-authors during study period 1 
(Werner et al, 1997). During the second study period when the re-designed PM 
system was implemented, the proportion of quantitative-objective goals was still 
high (79%), but during this period quantitative-subjective targets were also included 
(13%), which were missing in previous years (13%) (appendix 7). Two targets were 
measured as qualitative-subjective (8%), according to Werner et al (1997; appendix 
7). 
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6.2 Survey to Product Developer 
In order to be able to compare results and keep number of confounding factors low, 
an identical survey was sent out by e-mail to R&D members at the two different 
study points (2012 and 2014), where the answers of the employees cover the two 
study periods – 2009-2011 and 2014. The anonymous answers were returned back by 
post. 
 
At the first study point, eight out of eight employees answered the survey within the 
time limit. At the second study point, the number of employees were seven of whom 
one was on maternity leave at the time of the survey. Though, six of the six 
employees present participated. All six participants who answered the survey at 
study point 2 also answered at study point 1.  
 
The answers were put together in table 4 and additional comments were noted in a 
bullet list below. The results from the two study points were combined into one table 
in order to make the comparison easier. Even though the number of participants was 
few, the percentage of each response alternative was calculated to more easily 
visualize the trends in responses between the two study points, see table 5. 
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Statement Study 
point 

I fully 
agree 

I 
partially 

agree 

I  
disagree 

Don’t 
know 

I am involved in shaping the goals of my 

group. 

2012 5/8 3/8 

2014 6/6 

I can influence which goals that we set 

for our group. 

2012 3/8 5/8 

2014 5/6 1/6 

I think that the goals are realistic for our 

work. 

2012 5/8 3/8 

2014 3/6 3/6 

I think that the time frames for the goals 

are realistic. 

2012 2/8 5/8 1/8 

2014 1/6 5/6 

I think that the goals are well 

implemented in the group. 

2012 6/8 2/8 

2014 6/6 

I feel that I have the power to influence if 

and how the goals should be reached. 

2012 4/8 4/8 

2014 3/6 3/6 

I think that the follow-up of the goals is 

representative for the performed work. 

2012 2/8 5/8 1/8 

2014 5/6 1/6 

The goals affect my work on a short 

perspective. 

2012 3/8 4/8 1/8 

2014 2/6 4/6 

The goals affect my work on a long 

perspective. 

2012 5/8 3/8 

2014 5/6 1/6 

The goals motivate me in my work. 
2012 3/8 3/8 2/8 

2014 1/6 4/6 1/6 

I feel responsibility to make the group 

achieve our goals. 

2012 6/8 1/8 1/8 

2014 6/6 

A reward system linked to goal 

fulfilment would increase my 

involvement. 

2012 2/8 1/8 3/8 2/8 

2014 
 

2/6 
 

4/6 

 
Table 4. Summary of employee answers of the survey. Numbers in table given as number of 
responses per alternative/total number of participants in the survey. Both study points are 
included in the table, 2012 at the top and 2014 at the bottom of each question.  
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Study point 1, answers written under “Further comments”:  
 The goals for the group are more of a “plan” in my view and there will be 

alterations and re-prioritizing made along the way. I believe that the group 
still are doing the work to the best of its ability and that it is finding other 
motivators that “the goals” (e.g. personal development etc.) 

 Most of the people in my group are only partially involved in setting new 
product development goals. The projects that we work with are decided upon 
by a so called “idea group”. There are however, other goals that we can 
influence to a greater degree such as how to increase or develop technical 
know-how in different areas important to our work. 

 Goals are important in motivating people and in order to achieve them, it is 
important that everyone is on board.  
 

Study point 2, answers written under “Further comments”: 
 The target performance work has improved significantly since 2011, both on 

a group level and individual level.  
 We have succeeded to implement the goals before there are approved, 

meaning that everyone is in the boat together. 
 We have a continuous follow-up, which means that the goals actually means 

something and is not just a paper product. 
 The motivation is not driven by goal fulfilments or not since it seems not to 

be important in real life. If Q4 is not a deadline IRL why is that stated? What 
will happen if we do not reach every goal? Is it too easy? Will we be 
disappointed if we are not able to reach target performance? 

 
To summarize the answers from the R&D member survey conducted at two study 
points, in 2012 and 2014 respectively, it can be seen that more than half of the 
employees feel involved in shaping the group goals at the first study point, a number 
which increased to the second where all employees feel involved. The same trend 
can be observed in the second question where all but one feel they can influence 
which goals to be set at study point 2, while the percentage for the same question 
only was 40% two years earlier. 
 
When it comes to how realistic the goals set are, about half think they are realistic 
and half partly agree at both study points. In addition, the view on how realistic the 
goals are when it comes to the time frame, the response patterns is equal at both 
occasions. Thus, the employees’ view of these parameters has not changed with the 
implementation of the new performance measurement system.  
 
In 2012, 75% thought the goals were well implemented in the group, a number that 
increased to 100% in 2014. A positive trend between study points was also observed 
for the follow-up of the goals, where all but one fully agreed with that the follow-up 
also represented the performed work in 2014. However, as in 2012, only 50% truly 
felt that they could influence if and how the goals should be reached. 
 
If looking at motivational aspects and how the performance targets affect the 
employees both on short and long time perspective, there was no difference in the 
short perspective between study points. More employees agreed that the goals 
affected their work in a longer perspective during the second study point than on the 
first. Though, when looking at motivation, not much had happened between 2012 
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and 2014. In fact fewer employees answered that they fully agreed on that the goals 
motivated them in their work during 2014 than 2012, and there was still one 
employee who felt the performance targets didn’t motivate at all in 2014. The 
majority answered that the goals only motivated them to some extent in their work at 
both time points.  

6.3 Interview with R&D managers 

6.3.1 Interview, Study point 1 (2012)  
RG has worked at Company X since 2004 and has been a manager for the R&D 
group since 2007. In March 2012 he was appointed managing director of R&D, 
however, in this case study he answered the questions as the group manager, since he 
was the one responsible for setting the targets for R&D during 2009-2011. 
 
Below is a summary of the prepared questions and the answers from R.G. 
 
Who is deciding the target for R&D? 
The goals are in line with the strategy and goals for the company. The goals for R&D 
are drawn from that strategy and designed into the group by me. The managing 
director of R&D has thereafter approved the set targets.  
 
How much time do you spend on: 
1. Planning alone  
Working with the target is an on-going process throughout the year, but I would 
guess that I spend about 40 hours alone in planning the annual goals.  
 
2. Meeting with R&D  
When I have a draft I call for a meeting with the R&D members. It is a discussion 
that we have outside the office, during a whole day. It is important that everyone has 
a saying in the target settings and I have experienced that everyone feels included 
and that the atmosphere is opened and creative so people dare to speak freely. We 
often have good discussions. Not about what kind of products we are aiming to 
develop this year. It is not for R&D to decide, we have another forum for that here at 
Company X, but the R&D members are encouraged to suggest for example 
improvements on techniques, competence development or new instruments.  
 
3. Follow-up?  
The follow-up is also done at a meeting together with R&D where each and every 
topic is discussed. Why did it fail? What can be learned for next year? 
Improvements? And so on.  
 
What are the consequences if a goal is not met in time or at all? 
There is no consequence at all. Many of the goals are set in order to be adjusted if 
something unexpected happens, for example maternity leave, sick-leave and so on. 
There are neither negative consequences nor positive ones, which is something I 
have thought about for a long time and would like to see a change in. 
 
Do you work with any kind of computer program/metrics? 
No, never. When I started as a product developer manager there was no formal way 
of working with the target settings. During courses I have found a way to build my 
template for goals. My key words here have been “RIK”, an annotation for Resultat, 
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Insats, Kunskap (Result, Effort, Knowledge) and “SMART”, short for “Specifik, 
Mätbart, Accepterat, Realistiska, Tidssatta Mål (Specific, Measurable, Achievable, 
Realistic and Timed (Chamberlin, 2011; chefstidningen.se). 
 
Is planning and setting the goals worth the while in time and effort?  
Yes, I believe so. 
 

6.3.2 Interview, Study point 2 (2014)  
HR has worked at Company X since 2004. During a re-organization at R&D she 
took over the role as group manager in 2012, managing eight employees. Below is a 
summary of the prepared questions and the answers from HR. 
 
Who is deciding the target for R&D? 
When it comes to R&D, the company steering group sets the targets at the company 
level and then we take them and formulate the R&D goals. The goals are made by 
the group members and me together.  
 
How much time do you spend on: 
1. Planning alone, 2. Meeting with R&D 
I maybe spend one working day (8 h) myself, and then one day together with the 
group. During the group work with the targets, we work in groups of two and the 
groups present their work to each other after words. 
 
3. Follow-up? 
We do the follow-up of the goals once a month on our group meetings. The goals are 
printed and posted on a whiteboard where the target performance is visualized with 
color coding throughout the year. During the year, we have 8-10 such follow-ups, 
which take 10-15 min each. 
 
What are the consequences if a goal is not met in time or at all? 
Not so much, unfortunately. We had one goal during 2014 where the employees 
should measure their working time, how it was distributed across projects and 
visualize it in a pie-chart. When everyone had had finished their assignment, they 
were rewarded with a cake. This created a “group-pressure” for everyone to finish on 
time, but apart from that there are no consequences if goals not are met, not for the 
employees or for me as a group manager. 
 
Do you work with any kind of computer program/metrics? 
No, but I use “SMART” (see interview 1 above) as a guideline to set good 
performance targets. 
 
Is planning and setting the goals worth the while in time and effort?  
Absolutely! It gives us a guidance of how we should focus and prioritize our work 
and gives a measure of how the group is functioning. 
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7 ANALYSIS OF CASE STUDY RESULTS 
Management control systems aim at controlling the work of an organization, so that 
everyone works with the organization best in their mind. At the end – if implemented 
successfully – this will lead to an aligned workforce which aims at fulfilling the 
vision and mission of the company (Nudurapati et al, 2011; Bourne et al, 2000; Behn 
et al, 2003; Su et al, 2015). In this thesis, the aim was to investigate the effects of 
using performance measurements in R&D departments when it comes to both 
managerial control aspects and to how it’s perceived by the employees and motivate 
them to work in the desirable direction. The choice to include both aspects in the 
evaluation was made since it is difficult to discern the pure controlling aspects from 
the effects the system have on the employees. Hence, if a system is a bulletproof tool 
for the manager to control activities within the organization, but at the same time 
makes the employees loose motivation, the net-effect is of course not the desirable to 
the manager nor the company as a whole. 
 
The research question of this thesis was “How can performance measurement 
systems be utilized in R&D organizations?” To be able to investigate and discuss this 
we performed a thorough literature review of previous studies, and made a case study 
where we made a metric analysis of the PM system used, designed questionnaires for 
the group members at a R&D department in the Life Science sector and held deep 
interviews with the Research managers. The PM system at the case company was 
investigated at two time-points, and between them the PM system was re-designed 
while almost all other factors were kept the same. In this section of our thesis, the 
results from the case study are discussed in relation to the scientific literature 
identified during the literature review. We have chosen to divide the analysis in sub-
headings to make it more accessible to the reader.  
 

7.1 The organization 
Company X is located in Sweden and has specialized in developing, manufacturing 
and marketing immunoassay kits for the in vitro diagnostic market. It is a 
management-owned company with a turnover of about 70 MSEK in 2014 
(allabolag.se) and a total of 60 employees including headquarter and regional sales 
offices. 
 
As mentioned previously, the stage of the company – birth, growing, maturity or 
revival – are important factors to consider when choosing a suitable MSC (Su et al, 
2015; Schwartz et al, 2011; Neely et al, 2005). Employees at different company 
stages need different kinds of actions in order to fulfill their work task and thereby 
reach the goals and visions of the company. Company X is a company with a 
familiar atmosphere. However, during just a couple of years (prior to study point 1) 
the organization expanded from about 10 persons to around 50 and subsidiaries were 
also developed in different countries (U.S., Germany and France). The impact of this 
rapid growth could be of value for the company to consider when establishing and 
evaluating their MCS (Behn et al, 2003; Bourne et al, 2000; Catasús, 2007). These 
studies are in line with the redesigning process started prior to study point 2 and lead 
by the manager HR who saw the need of involving the employees in the work and to 
evaluate the system continuously – an important feature of a successful PM system 
(Anthony et al, 2007; Bourne et al, 2000; Melnyk et al, 2014). 
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7.2 Metrics 
Measuring performance at an R&D department is an intricate task since it reflects a 
complex working environment that is both unpredictable and innovative (Behn, 
2003; Jyoti et al, 2006; Werner et al, 1997; Secundo et al, 2014; Bourne et al, 2013). 
However, since the R&D department often stand for a big budget cost it is of outer 
most importance to the company to measure the qualitative and quantitative levels of 
the work correctly in order to be cost-effective (Jyoti et al, 2006; Werner et al, 1997; 
Secundo et al, 2014). It has been shown that companies who use PM systems to 
evaluate their R&D activities are more successful than those who don’t (Thuriaux-
Alemán et al, 2013). Moreover, due to the rapid shifting environment of R&D the 
managers must chose a suitable PM system and metrics for that actual moment 
(Anthony et al, 2007; Bourne et al, 2000; Nudurpati et al, 2011; Secundo et al, 2014; 
Melnyk et al, 2014). Again, “what you measure is what you get” (Catasus et al, 
2007), so if the managers doesn’t use the PM system to measure what’s wanted in 
e.g. the strategy of the company, then the PM system will not have the intended 
effect on the employees’ work.  
 
For this present study a metric measurement of types R&D targets was made by 
dividing the targets into the categories “Quantitative-objective”, “Quantitative-
subjective”, and “Qualitative-subjective” (Werner et al, 1997, table 3). During the 
first study period, the performance targets were almost exclusively in the category of 
quantitative objective (Table 3). Such targets are easy to measure and obvious to all 
involved when they are met (or not) (Werner et al, 1997). During the same period, 
the rate of goal fulfilment was 32-63%, including goals, which were ready with delay 
(Table 2). The more soft values, measuring the human performance were instead 
evaluated as a part of the annual, individual discussion between the manager and the 
employers about their competence development and salary (utvecklingssamtal) 
(appendix 2-4).  
 
During study period 1, values such as team spirit and being a good team member was 
not considered when setting targets for the R&D group, although the values are 
considered important parts of a PM system (Jyoti et al, 2006; Neely et al, 1997; 
Werner et al, 1997; Chen et al, 2013; Cheng et al, 2014). However, during the re-
organisation in 2012, the new manager HR evaluated the performance targets from 
previous years in order to find a more suitable PM system where also Qualitative-
subjective targets could be taken into account. In the targets set for 2014, there are 
goals included such as team spirit and improving the feedback loop in the group 
(appendix 7). However, the easy-to-count quantitative-objective targets still 
dominate and further discussions around softer values are needed to find a better 
balance in this, as stressed in several scientific publications (Bourne et al, 2013; 
Werner et al, 1997; Secundo et al, 2014; Cheng et al, 2013). The strive to have four 
different types of goals, as implemented during study period 2 (Table 1) is a start of 
having a diversity of performance targets and promote and encourage more values 
than the quantitative-objective, and a way of building a mote holistic/integrated PM 
model which is suggested to be most successful in R&D organizations (Amberg et al, 
2014; Lazzarotti et al, 2011; Bremser et al, 2004; Bigliardi et al, 2010). 

7.3 Employee survey 
According to Groves et al (2007) a response strategy when answering a survey or 
interview questions may be to adopt broad strategies for the answers. That is, 



 44 

answering what they think is best in terms of company/oneself/group instead of 
revealing the “truth” (Groves et al, 2007). This should be kept in mind when 
analysing the results from the face-to-face interviews with RG and HR, including the 
survey sent out to the group members. However, this effect was not obvious in this 
study, as answers and additional comments in the survey were perceived by us as 
honest. The fact that the answers of the survey were kept anonymous can have 
influenced the participants’ willingness to “tell the truth”. The answers may also 
reflect the interest of discussing the determination of group targets and the 
effectiveness of the follow-up among the team members. 
 
One of the goals of using performance targets as a PM system is to make the 
employees work in the desirable direction to align with the vision and mission of the 
organization. To make this happen, especially in a creative environment like and 
R&D department, the employees need to be motivated (Bourne et al, 2013; Bourne et 
al, 2000; Gupta et al, 2012; Dewett. 2007; Cheng et al, 2014; Chen et al, 2013; 
Kallio et al, 2014; Melnyk et al, 2014). In the case of performance targets, the targets 
need to motivate the employees to work towards goal fulfilment. However, in table 4 
and 5 it is observed that the goals do not motivate the majority of members at any of 
the two study points. Even though they say that they can influence shaping of the 
goals and that the goals are well implemented in the group, only about half think the 
goals themselves are realistic, and even fewer find the time frame realistic. 
Additionally, only half of the responders fully agree on that the goals set affect their 
work in a short perspective, maybe because they also respond that they don’t have 
the power to influence how the goals should be reached. This intriguing finding 
needs more investigation in the near future, if the manager wants to fully understand 
the deeper reason and then know how to deal with it. 
 
It is important that the employees feel that they are a part of the process, understands 
the set-of-direction for the organization as well as having the time to work on the 
goals (Merchant, 2012; Anthony, 2007; Demartini, 2009), which the employees do 
during study period 2 according to the survey. Still, the performance targets set do 
not motivate them. During study period 1, the manager did not appoint one specific 
member in the group to be responsible for a certain target, instead the responsibility 
was kept on a group level which could have made the responsibilities less clear. This 
was changed during study period 2, where performance targets were addressed to 
responsible employees, also supported by the literature where aligning a member to a 
target has been demonstrated to improve on the target performance (Behn, 2003; 
Jyoti et al, 2006; Neely et al, 1997). This was in line with the re-designed PM 
system, were the follow-up of the goals was made on a monthly basis and the 
performance target fulfilment was visualized in the meeting room (Figure 8). The 
effect of the continuous follow-up and visualized performance may be seen as a way 
of team working together with a higher pressure to finish the goals in time (Behn, 
2003). This was also commented on by one of the employees during the survey who 
wrote “We have a continuous follow-up, which means that the goals actually means 
something and is not just a paper product”. 
 
Having a realistic time frame in a project is outer most important in order to work 
efficient and creatively (Behn, 2003; Jyoiti et al, 2006; Gupta et al, 2012). Due to the 
unpredictable nature of R&D work, in combination with shifting company priorities, 
the time frame for goal fulfilment should preferably be flexible and stretchable. This 
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may be achieved by a regular and frequent check-up, something that was 
implemented during study period 2.  
 
During both study periods, there were no consequences, positive or negative, to the 
manager, group or employees if the targets were met or not. There was no direct 
percentage of targets which the manager was required achieve to fulfil his/her 
assignment. Thus, there were no real incentives for the manager, or the employees, to 
strive towards 100% goal fulfilment, which was commented upon in the survey at 
study point 2: ”The motivation is not driven by goal fulfilments or not since it seems 
not to be important in real life. If Q4 is not a deadline IRL why is that stated? What 
will happen if we do not reach every goal? Is it to easy? Will we be disappointed if 
we are not able to reach target performance? “ It was not communicated by the 
company that 100% goal fulfilment was desirable from top management, and the 
results of target performances among the different departments at the company were 
not communicated to all employees.  
 
In the literature review included in this thesis we found the importance of motivating 
and encourage the members of a group, both on an individual basis and at team 
levels (Cheng et al, 2013; Chen et al, 2014; Dewett, 2007; Kallio et al, 2014; Melnyk 
et al, 2014). In table 4 it is shown that the members of R&D are split if introducing a 
reward system would improve the performance of targets (table 4). This was a 
pattern seen during both study periods. None of the employees suggested any type of 
reward system in the surveys. According to the literature, introducing incentives 
(Merchant et al, 2011; Anthony et al, 2007; Demartini, 2009), such as money in 
hand, better working schedule, titles to keep the employees motivated and focused on 
doing their job even better than before may be an approach (Merchant et al, 2011, 
Anthony et al, 2007, Demartini, 2009). The goal of every business is to make profit 
and thereby to keep the employees productive. Happy and motivated employees are 
productive, so offering incentives can pay off. In other words, having an incentive 
systems communicated at the company may be a great way to show employees that 
you value their input at the same time as you increasing your business potential. This 
may be linked to a visible reward system to further motivate the employers and to 
celebrate an assignment well done (Behn, 2003; Cheng et al, 2013; Chen et al, 2014; 
Gupta et al, 2012). In line with this, group awards can be built around group pressure 
and the social culture at the company. It is used as a form of cultural control 
(Merchant et al, 2011). Offering group rewards may have an advantage on the 
teamwork (Gupta et al, 2012). Not linking the performance measurement to money 
alone, it is possible to create long-term values among the employees, such as 
promotions, job security and recognition (Merchant et al, 2011, Anthony et al, 2007, 
Demartini, 2009).  

 
According to documents from study period 1, the number of goals and the levels are 
rather ambitious and challenging if compared to the number of employees in the 
group (appendix 3-6). Having this in mind it is impressing to read that the majority 
of the product developers feel that the goals are realistic and that almost everyone 
feels fully responsible for achieving the goals within the group (table 4). However, 
not even half of the targets set per year were achieved (table 2).  
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7.4 Research managers interviews 
When working with this thesis, two research managers – RG and HR – were 
interviewed during the process. The change of PM system was further discussed with 
HR at the end of the second time-point. During the deeper interview it was found that 
the managers do not have the responsible of an own business unit budget. With this 
system it is important, however, that the involved managers have access to the 
relevant information needed to make decisions regarding the future performance 
targets (Anthony et al, 2007; Behn, 2003). Moreover, it should also be ways to 
measure the effectiveness of the targets set by the manager (Anthony et al, 2007; 
Gupta et al, 2012; Chiesa et al, 2007). 
 
The manager RG felt genuinely interested in the topic of the case study and also had 
many ideas in how to further improve the performance target system. This was also 
true for HR when she took over the responsibility of measuring performance. During 
study period 1, the R&D manager wrote new target settings and followed-up the 
performance annually. According to RG it has been a long process for him to find 
out how the template for the target performance should be. He had no formal 
education in performance measurement systems and did not use computer programs. 
RG mentioned his key words RIK and SMART, which he tried to fit the goal 
strategy into (chefstidningen.se; Chamberlin, 2011). HR continued to use RIK and 
SMART as templates for setting good performance targets.  
 
Unlike RG, who during study period 1 worked alone with formulating the goals, 
H.R. has chosen to include the group members in the work and all employees are 
involved in setting and formulating the performance targets. This change of process 
of setting targets between study period 1 and 2 has changed how engaged the 
employees feel in the target process. In table 4 and 5, it can be noted that during 
study period 2, 100% (compared to 63% during the study period 1) say that they are 
involved in shaping the goals and 83% think they can influence which goals to be 
set. During study period 2, all employees of the group think that the goals are well 
implemented (Table 4, 5), which is an improvement compared to study period 1. 
According to the literature, this type of involvement of the personnel during shaping 
of the goals, as well as an effective implementation of the goals in the organization, 
is important to make PM systems successful (Bourne et al, 2013; Cheng et al, 2014; 
Gupta et al, 2012). 
 
During the conversation with RG he mentioned that during one of the follow-up 
meetings with the team members, they were annoyed with the bad performance 
numbers. They felt that the low performance percentage gave the impression that the 
members did not work at all. Therefore, they started to count all the projects that 
were not part of the set targets, due to for example collaborations, acute problems 
that were solved or something similar and summarized them at the follow-up 
document. It turned out to be a substantial number of assignments per year, which 
were made, but not used as performance targets (appendix 5). In order to include as 
many realistic projects in the target settings the employees may feel more proud 
about themselves and their work. These types of problems were not noted during 
study period 2, which could be explained with the increased involvement of 
employees during setting of performance targets and the increased implementation of 
the targets in the group. This is one example of how important it is to remember that 
a PM system aimed at measuring one thing can have adverse effects on other aspects 
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of the organisation (Tatticchi et al, 2010; Merchant et al, 2011; Catasús, 2009 Kallio 
et al, 2014; Melnyk et al, 2014).  
 
The importance of a reward system of some kind was previously discussed above in 
the section for the survey to the group members. The only example of reward system 
detected in this case study, was the example by H.R. during the interview where she 
told about the cake given to the group when all group members had fulfilled their 
task. The discrepancy between well implemented performance targets and lack of 
motivational aspects noted in the survey is something that the manager should 
consider, and some kind of incentives could be used to increase motivation. Chiesa et 
al reports that motivating personnel through R&D measurement systems requires soft 
objectives, whereas hard objectives are used for measurements of risk assessments 
and performance improvements (Chiesa et al, 2007). Again, here the manager can 
take the option to increase the proportion of soft goals – i.e. qualitative-subjective 
ones (Werner et al, 1997) – to complement the high number of quantitative objective 
targets, which are used today. 
 
The controllability principle is when managers are responsible for actions controlled 
by their own decisions (Merchant et al, 2011; Anthony et al, 2007). They should not 
be held accountable for events such as competitor’s actions, nature disasters or plain 
simple bad luck (Merchant et al, 2011; Anthony et al, 2007). Such kind of factors the 
authors call uncontrollable factors (Merchant et al, 2011). Catasús on the other hand 
is focusing on mobilizing in combination with measured indicators (Catasús, 2007). 
At the studied company, there were no consequences to the manager or the group, if 
the performance targets were not met. In addition, there were no rewards or incentive 
systems encouraging goal fulfilment. None of the two managers had a budget of their 
own, so it is difficult to really assess the financial performance of the department. 
According to literature this is an important topic for manager to control and follow 
the budget over time, so that will be of great interest for the top-management of 
Company X to consider (Jyoti et al, 2006; Kaplan et al, 1992; Neely et al, 1997). 
However, if the top-management starts to put a greater demand on the target 
performance, the group managers need more formal education about this. It is 
important to note that some of the targets set for the group one year were down 
prioritized due to factors on a higher level like shortage of money, shortage of 
employers/work force or because of that the suppliers did not deliver in time. This is 
the life cycle on the R&D department and is difficult to avoid (Jyoti et al, 2006; 
Neely et al, 1997).  
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8 GENERAL DISCUSSION AND CONCLUSIONS 
When working with this thesis and trying to answer our research question How can 
performance measurement systems be utilized in R&D organizations? there are a few 
general observations that we have made, observations which are also in line with 
results from the case study: 
 

 PM systems are effective and valuable tools also for evaluating R&D 
activities 

 it is important to organizations to measure and evaluate the effects of their 
R&D activities 

 there is no PM system that fits all, although for R&D organizations 
holistic/integrated models combining several indicators into one measure are 
reported as most successful in the literature 

 each organization needs to analyze its own needs and adopt the PM system to 
them 

 no PM system should be seen as static, instead it should be continuously 
evaluated and adjusted to make sure it measures what it is intended to 
measure and that it does not cause adverse effects on the organization (e.g. 
reduces employee motivation) 

 
The reason for choosing the topic of PM systems in R&D organization was 
multifaceted. There is a great interest in measuring outcome of R&D activities as e.g. 
company top management wants to follow how the – often expensive – R&D 
activities proceed and predict if, when and how the will contribute to company 
revenue. As judged from the number of publications in the area during the last 
decade (Figure 1), there is also an interest from the scientific research community to 
identify and understand the core features of a successful R&D organization, and how 
to build a PM model to best evaluate the progress of these features. Finally, our own 
experience from a number of R&D organizations within the LifeScience sector was 
that performance targets are routinely used as PM system without knowledge of (and 
sometimes even interest in) the effects of using them on the employees motivation 
and performance. 
 
As a conclusion from the literature study it is clear that it is important for a R&D 
organization to have a well-functioned PM system, which is designed and evaluated 
regularly (Thuriaux-Alemán B et al. 2013; Schwartz et al, 2011; Tatticchi et al, 
2010; Werner et al, 1997). However, the research within this field also point out the 
difficulty to design a PM system for an innovative and creative environment like the 
one often seen at R&D departments (Werner et al, 1997; Karlsson et al, 2004; 
McCarthy et al, 2011). Single parameter measures, like for example financial targets 
which might work in a selling organization or an upper percentage limit for back-
orders or non-conformity batches, which might work for operations, is suboptimal 
for the type of work conducted at R&D (Lazzarotti et al, 2011; Chiesa et al, 2009; 
Bigliardi et al, 2010; Chen et al, 2013; Amberg et al, 2014). Hence, although such 
measures often are inexpensive and easy to measure, it was clear when doing the 
literature review that an integrated/holistic system measuring several parameters is 
the most efficient way to evaluate R&D activities (Bourne et al, 2000; Bremser et al, 
2004; Chiesa et al, 2007; Bigliardi et al, 2010; Amberg et al, 2014), even though 
such systems are more expensive and intricate. As an example, Chiesa and co-
workers observed that measuring motivational objectives is far more challenging 
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than measuring hard values such as financial or completed products (Chiesa et al, 
2009). When it comes to employee motivation, we also found in the literature study 
to motivate group members to reach targets set at a team level, it is important that the 
management include team-goals as well as individual goals to the system work 
efficiently (Melnyk et al, 2014; Chen et al, 2013; Cheng et al, 2014; Kallio et al, 
2014).  
 
Since we during the literature review didn’t observe many longitudinal studies 
investigating the impact of changing the PM system in the same group, we chose to 
make that our focus for the case study in this master thesis. Several authors stress the 
importance of having PM systems, which are up to date and adaptable to change 
(Bourne et al, 2000; Chiesa et al, 2007; Nudurapati et al, 2011). In our study, the 
company has made a re-design of their performance target system which was 
perceived as sub-optimal at study point 1. This was a good start and in line with 
published studies, but the system can be improved further. Judging from the 
scientific literature, the use of integrated/holistic methods like one using all three 
categories of metrics as suggested by Werner (1997) or a Balance Score Card 
developed for R&D settings (Kaplan, 1990; Jyoti et al, 2006; Werner et al, 1997; 
Bremser et al, 2004; Bigliardi et al, 2010) would be the best PM system to aim at. If 
the case company, or any organization, decides to measure performance it must be 
clear which objectives that the company aims at. Motivate the team members to 
improve their performance may be one suitable objective, and support the selection 
of projects to be initiated, continued or discontinued another (Chiesa et al, 2009; 
Chiesa et al, 2009b; Kallio et al, 2014; Melnyk et al, 2014). 
 
To conclude the work done in this thesis, it is evident that regardless how 
“complicated” R&D activities might be, R&D organizations benefit from 
performance measurements. Therefore, we chose summarize this thesis by adopting a 
figure from Chiesa and co-workers which enlightens the important aspects of 
designing, using and evaluating PM systems for evaluating R&D activities (Figure 9) 
(Chiesa et al, 2009b). Simply put: analyse your type of organization, both work and 
workers, find a suitable PM system (for R&D preferably a holistic/integrated one), 
test it, evaluate the effects of it and change it when needed. Involve the employees in 
the process to make them motivated. Do not routinely use a PM system as it can have 
a de-motivating effect on the employees if used and perceived wrong. And finally, 
what you measure is what you get! 
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Figure 9. Examples of factors to consider before establishing a PM system, as they 
are described in the literature to affect the design and efficiency of PM systems at 
R&D (adopted from Chiesa et al, 2009b). Here, we have chosen the terminology by 
Werner et al 1997 for the objectives/indicators. 
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9 FUTURE PERSPECTIVES AND SUGGESTIONS FOR IMPROVEMENTS 
FOR THE CASE COMPANY 
When choosing a metric, the organization needs to identify what they will do with 
the result and to make sure that the metric is as effective as possible by aligning it 
with the strategy of the organization (Bremser et al, 2004; Schwartz et al, 2011; 
Catasus, 2007). It is also important to implement the strategy – and the goals – into 
the organization (Bremser et al, 2004; Cumby et al, 2001), and here for example the 
balanced scorecard framework can be utilized to translate corporate strategy into 
measurable and attainable goals (Bremser et al, 2004).  
 
Considering the substantial amount of time that both managers and employees at the 
investigated company put into forming and evaluating the goals, it would be of 
everyone’s interest to make them work as efficiently as possible. Judging from the 
study results, the performance targets works quite well from a management control 
perspective but not for motivating the personnel. Here, a study by Amberg et al made 
in engineering organizations – like R&D at Company X – reveals that the PM 
systems frequently used are “non-holistic” meaning that they have a narrow focus. 
However, when reviewing the literature, Amberg and co-workers find that the most 
effective systems for this type of organizations are “holistic” ones, with broader 
focus and which takes several measures into account (Amberg et al, 2014). In line 
with this, one suggestion for improvement could be to establish a “Performance 
Measurement Metric Sheet” as developed by Neely and co-authors or the “Balanced 
Score Card, suggested by Jyoti and co-workers (Jyoti et al, 2006; Neely et al, 1997). 
It could also be a suggestion that the top-management of the company outlines why 
they want performance targets to be measured. If a goal fulfilment of 32% has no 
consequences, and one of 75% does not get rewarded, which are the incentives for 
the managers and employees to strive for 100%? It can be so that, due to de 
unpredictable nature of R&D activities, performance targets are not the best way of 
measuring performance and motivating employees, and if so – maybe top 
management should think of other ways to evaluate R&D. 
 
In this study, it could be seen that the performance measurement systems used at 
both study points perform less well when it comes to being motivators for the 
employees. To work with goal setting in a group is very important, both in order to 
achieve the goals but also in a team spirit having everyone included and involved in 
the work (Behn, 2003; Merchant et al, 2011; Bourne et al, 2013). Here, the group 
manager could ask deeper questions such as how does everyone think of goal setting, 
how can everyone be part of the team and what can we do with the time frame in 
order to get the project done in time without stressing people out? Another way could 
be to change the environment towards a more creative one and thus reducing the 
proportion of quantitative-objective goals even further. Chiesa et al performed a 
multiple case study at research-intensive companies in Italy, and found the same 
need of balancing between creativity and control (Chiesa et al, 2007). They suggest 
four control levels, which can monitor critical performance outcomes, systems, 
which communicate core values, boundary systems with minimum standard 
requirements and interactive control systems involving managers (Chiesa et al, 
2007). There are many ways of integrating softer measurements into the MCS, and 
this is a key to success suggested by many (Werner et al, 1997; Bremser et al, 2004; 
Lazzarotti et al, 2011; Schwartz et al, 2011).  
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Finally, when comparing the two ways of working with performance targets at two 
adjacent periods at the very same R&D department, it can be concluded that some 
improvements have been made from the first study period to the second. The process 
is less time consuming to the manager, the follow-up of goals set is made more 
frequently which allows for rapid adjustments of time frames when needed (and if 
possible), goal fulfilment is visualized and the number of goals reached during a year 
improved drastically.  
During study period 2, all members feel involved in shaping of the goals and all but 
one feel that they can influence which goals to set. Still, there are problems with the 
perception of the goals as not truly realistic and not in entirely the power of the 
employees to control if the goals should be reached or not. This could, at least 
partially, explain why the employees still does not feel that the performance targets 
motivate them in their work. 
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Appendix 1: Survey, R&D Study period 1(2009-2011) 
Statement I fully 

agree 
I partially 

agree 
I disagree Don’t know 

I am involved in shaping the goals of my 
group. 

□ □ □ □ 

I can influence which goals that we set for 
our group. 

□ □ □ □ 

I think that the goals are realistic for our 
work. 

□ □ □ □ 

I think that the time frames for the goals 
are realistic. 

□ □ □ □ 

I think that the goals are well implemented 
in the group. 

□ □ □ □ 

I feel that I have the power to influence if 
and how the goals should be reached. 

□ □ □ □ 

I think that the follow-up of the goals are 
representative for the performed work. 

□ □ □ □ 

The goals affect my work on a short 
perspective. 

□ □ □ □ 

The goals affect my work on a long 
perspective. 

□ □ □ □ 

The goals motivate me in my work. □ □ □ □ 
I feel responsibility to make the group 
achieve our goals. 

□ □ □ □ 

A reward system linked to goal fulfilment 
would increase my involvement. 

□ □ □ □ 

 If you agree, which type of reward system? 
 

Hi,  
I’m taking the course ”Management Control Systems” att Blekinge Tekniska Högskola, and 
as a part of that I’m doing a case study of the use of Performance target setting.  
 
The aim is to investigate if performance target setting is a good way for managers to control 
the activity of a unit. One part of the study is to make a survey of how employees perceive the 
use of performance target setting.  
 
To do this, I have made a questionnaire with twelve statements I would like you to consider. 
There are three options, choose the one closest to your opinion. If you don’t know or don’t 
have an opinion – check the “don’t know” box. If you want to add extra comments, please 
feel free to use the box at the back of this paper. 
 
The statements are only about performance target setting on a group level, individual goals 
are not included. All answers are anonymous, will not be given to anyone else and will only 
be reported on a group level in my case study report.  
 
The questionnaire is voluntary, but I would of course appreciate if you participated. I need 
your answers before April 15th. Please, do not hesitate to ask if you have any questions! 
 
Thanks in advance /Eva 
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Appendix 2: Survey R&D, study period 2 (2014) 
Hi,  
We are doing our master thesis at Blekinge Tekniska Högskola for a MBA-exam. The aim is 
to evaluate the re-design of your performance measurement system and compare the results 
with the previous study made in 2011.  
 
The following questionnaire with twelve statements is exactly the same as you kindly 
answered in 2011. There are three options, choose the one closest to your opinion. If you 
don’t know or don’t have an opinion – check the “don’t know” box. If you want to add extra 
comments, please feel free to use the box at the back of this paper. 
 
The statements are only about performance target setting on a group level, individual goals 
are not included. All answers are anonymous, will not be given to anyone else and will only 
be reported on a group level in my case study report.  
 
The questionnaire is voluntary, but we would of course appreciate if you participated. we 
need your answers before January 19th. Please, do not hesitate to ask if you have any 
questions! 
 
Thanks in advance, 
Eva Ludvigsen & Hillevi Englund 
 
 
Statement I fully 

agree 
I partially 

agree 
I disagree Don’t know 

I am involved in shaping the goals of my 
group. 

□ □ □ □ 

I can influence which goals that we set for 
our group. 

□ □ □ □ 

I think that the goals are realistic for our 
work. 

□ □ □ □ 

I think that the time frames for the goals 
are realistic. 

□ □ □ □ 

I think that the goals are well implemented 
in the group. 

□ □ □ □ 

I feel that I have the power to influence if 
and how the goals should be reached. 

□ □ □ □ 

I think that the follow-up of the goals are 
representative for the performed work. 

□ □ □ □ 

The goals affect my work on a short 
perspective. 

□ □ □ □ 

The goals affect my work on a long 
perspective. 

□ □ □ □ 

The goals motivate me in my work. □ □ □ □ 
I feel responsibility to make the group 
achieve our goals. 

□ □ □ □ 

A reward system linked to goal fulfilment 
would increase my involvement. 

□ □ □ □ 

 
 

If you agree, which type of reward system? 
 

Further comments: 
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Appendix 3: Target performance at R&D, 2009 
2009 

Goal When Fulfilment 
Finish pilotstudy A Q2 Ready 
Finish pilotstudy B Q2 Ready with delay (Q4) 
Finish pilotstudy C Q2 Not ready 
Finish pilotstudy D Q2 Ready with delay (Q3) 
Finish pilotstudy E Q3 Ready 
Start up pilotstudy F Q3 Not ready 
Start up pilotstudy G Q3 Ready with delay (Q4) 
Start up pilotstudy H Q3 Ready with delay (Q4) 
Start up pilotstudy J Q3 Not ready 
Technical report written Q2 Not ready 
Presentation to steering 
group 

Q2 Ready 

Evaluation of detection 
technique  

Q2 Ready with delay (Q4) 

Presentation to steering 
group 

Q2 Ready 

A-report  Q4 Ready 
A-report  Q3 Not ready 
Evaluation of technique Q2 Ready with delay (Q4) 
Workshop Q2 Ready with delay (Q4) 
SOP report written Q1 Ready with delay (Q4) 
Presentation to steering 
group 

Q2 Not ready 

Technical Meeting R&D Q3 Not ready 
SOP report updated Q3 Ready 
Presentation to steering 
group 

Q4 Not ready 

Information of method in 
R&D 

Q2 Not ready 

Participate at a conference Q4 Ready 
SOP report written Q2 Ready with delay (Q3) 
SOP report written Q2 Ready 
SOP report updated Q3 Not ready 
Collaboraters evaluated Q1 Ready 
Project A started Q3 Ready 
SOP report written Q4 Not ready 
Evaluation of working 
method 

Q1 Ready 

SOP report updated Q2 Not ready 
Individual talks Q1 Ready 
Reports about individual 
goal settings 

Q1 Not ready 

Salary discussion Q1 Ready 
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Appendix 4: Target performance at R&D, 2010 
2010 
Goal When Fulfilment 
Development of antibody A Q1 Ready 
Development of antibody B Q2 Ready 
Development of antibody C Q3 Ready with delay (Q4) 
Development of antibody D Q4 Ready 
Preparing development A Q3 Not ready  
Preparing development B Q3 Not ready  
Finish pilotstudy A  Q2 Ready 
Finish pilotstudy B Q4 Not ready  
Finish pilotstudy C Q4 Not ready  
Start up pilotstudy A Q4 Ready 
Start up pilotstudy B Q4 Ready 
Create a time frame plan  Q1 Not ready  
Technical meeting Q4 Not ready  
Technical report Q2 Not ready  
A-report Q4 Ready 
SOP report written Q2 Ready 
Workshop Q3 Not ready  
Presentation for steering 
group 

Q4 
Not ready  

Evaluation of materials Q3 Not ready  

Development of competence 
Q3 

Not ready  
Technical report Q4 Not ready  
New method implemented Q2 Ready 
SOP report written Q4 Ready 
Research contacts Q4 Not ready  
Method evaluation Q3 Not ready  
SOP report written Q4 Not ready  
Reference index Q4 Ready 
Workshop Q4 Ready 
Individual talks Q1 Ready 
Reports about individual 
goal settings 

Q1 Not ready 
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Appendix 5: Target performance at R&D, 2011 
2011 

Goal When Fulfilment 
Development of antibody A Q4 Not ready  
Development of antibody B Q4 Not ready  
Development of antibody C Q4 Not ready  
Development of antibody D Q4 Not ready  
Preparing development A Q4 Not ready  
Finish pilotstudy A  Q2 Not ready  
Finish pilotstudy B Q3 Not ready  
Start up pilotstudy A Q4 Not ready  
Start up pilotstudy B Q4 Not ready  
Evaluation of new method Q3 Ready 
Technical report written Q4 Not ready  
SOP report written Q1, 2012 Not ready  
Evaluation of new method Q1 Ready 
Implementation of new 
method Q1, 2012 

Not ready  

Workshop Q4 Not ready  
Workshop Q2 Ready 
Evaluation of new method Q3 Not ready  
Workshop Q4 Ready 
Collection report Q3 Ready 
Project plan  Q3 Not ready 
SOP report updated Q3 Not ready  
Technical meeting Q2 Ready 
Method report written Q2 Ready 
SOP report updated Q2 Not ready  
SOP report written Q2 Not ready  
Create a time frame plan  Q1 Not ready  
SOP report written Q2 Not ready 
Workshop Q4 Ready 
Group assignment Q2 Not ready 
Individual talks Q1 Ready 
Reports about individual 
goal settings 

Q1 Ready 
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Appendix 6: Projects not set as targets at R&D, study period 1, 2009-2011 
2009 Fulfilment 

 Product A updated Ready 
Product B updated Ready 
Product C updated Ready 
Product D updated Ready 
Pilotstudy A Ready 
Pilotstudy B Ready 
Evaluation of antigen A Ready 
Evaluation of antigen B Ready 
Evaluation of antibody A Ready 
Evaluation of antibody B Ready 
Marker report updated Ready 
Application project Ready 
Change of supplier Ready 
Diagnostic service 1 Ready 
Diagnostic service 2 Ready 
Diagnostic service 3 Ready 
Diagnostic service 4 Ready 
 
   

2010  Fulfilment 
Project A phase 1-2 Ready 
Project B updated Ready 
Project C to production Ready 
Application project Ready 
Evaluation of antigen A Ready 
Evaluation of application A Ready 
Project D updated Ready 
    
2011  Fulfilment 
Custom development A Ready 
Custom development B Ready 
Custom development C Ready 
Custom development D Ready 
Marketing Support Ready 
Idea group Ready 
Product A on new method Ready 
Product files Ready 
Project A evaluation Ready 
Project B evaluation Ready 
Project C evaluation Ready 
Complaint A Ready 
Complaint B Ready 
Complaint C Ready 
Complaint D Ready 
Complaint E Ready 
Complaint F Ready 
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Appendix 7: Target performance at R&D, study period 2, 2014 
         2014 

Goal When Fulfilment 
Follow the target 
performance Q4 

Ready  

Finish pilotstudy A  Q4 Ready 
Finish pilotstudy B Q4 Ready 
Finish pilotstudy C Q4 Not ready  
Finish pilotstudy D Q4 Ready with delay 
Finish pilotstudy E  Q4 Ready with delay 
Finish pilotstudy F Q4 Ready with delay 
Start up pilotstudy A Q4 Ready 
Start up pilotstudy B Q4 Ready 
Start up pilotstudy C Q4  Not ready  
Technical report Q2 Ready 
Evaluation of new 
technology Q4 

Ready 

Major improvements Q4 Not ready 
Minor improvements Q4 Not ready 
Update and write SOPs Q4 Not ready 
Target performance 2013 Q4 Ready 
Customer service update Q4 Not ready 
Technical Support update Q3 Ready 
Measuring working 
time/project Q4 

Ready 

   
Understand customer needs Q4 Ready 
Team spirit Q4 Ready  
Feed-back response Q4 Ready 
English courses  Q2 Ready 
Workshops Q4 Ready 
 
 


