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Abstract 

Purpose - The purpose of this research paper is to investigate how the fast-paced rise of Big Data 

Analytics (BDA) affects management control. In particular, it tries to find out how the fundamental 

problems of economic organisation – coordination and motivation – are influenced by the ever-in-

creasing amount of data possibilities. Special attention is directed towards the role of the organisational 

architecture and how it can facilitate the use of BDA in the area of management control. 
 

Design - The research method chosen to investigate the topic is a case study conducted in a manufac-

turing context, while semi-structured interviews and inside knowledge serve as the data sources. 
 

Findings - Multiple positive and negative implications that the application of BDA has on manage-

ment control are detected, both on a coordination as well as a motivation level. Notable is that the 

drawbacks of BDA are inhibiting the exploitation of the benefits but are not impossible to be overcome 

using the right treatment. The utilisation of BDA creates possibilities to make more efficient use of 

specific knowledge in lower levels of the organisation, but performance measurement issues need to 

be dealt with appropriately in order to keep the agency costs of decentralisation in check. 
 

Value - This paper adds to extant research by providing practical evidence on how BDA is affecting 

management control in an actual business environment. In doing so, it adopts a functional approach 

that focuses on data utilisation rather than taking the more conventional technical solutions approach 

focusing on data provision. 

 

 

Keywords: Big Data (Analytics) – Management Control (Systems) – Coordination – Motivation –   

Organisational Architecture – Decentralisation – Performance Measurement  
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1. Introduction 

“Scientia potentia est”, or better known as “knowledge is power” – a quote that goes as far back as 

1597, first used by Sir Francis Bacon. It has already been realised centuries ago that getting access to 

the right information is crucial to success. The truthfulness of this message has not changed. On the 

contrary, the rising possibilities that are available to gather and analyse data in these modern times 

have made the knowledgeable even more powerful. Companies that are highly data-driven in their 

decision-making are on average 5% more productive and 6% more profitable as their competitors 

(McAfee & Brynjolfsson, 2012). The expansion of data possibilities is often labelled under the term 

Big Data, which is popularly characterised by the three Vs – volume, variety and velocity – describing 

data that comes in high amounts, in many different formats and which is constantly up-to-date 

(McKinney et al., 2017; Russom, 2011; Kwon & Sim, 2013; McAfee & Brynjolfsson, 2012). Big 

Data Analytics (BDA) are the “technologies and techniques that a company can employ to analyse this 

large-scale, complex data for various applications intended to augment firm performance in various 

dimensions” (Kwon et al., 2014, p. 387). 
 

BDA has become a popular research topic over the last years, however, most of the studies are con-

cerned with how BDA is used outside of the organisation. The influence of BDA on functions inside 

the organisation has been addressed to a lesser extent (Ask et al., 2016; Wamba et al., 2015). Many 

scholars have targeted the investigation of technical solutions that BDA provides and approached the 

topic from a data provision perspective. This one-sided emphasis has resulted in a lack of research 

concerning functional aspects of BDA while applying a data utilisation perspective (Pospiech & 

Felden, 2012). To help rebalance this research focus, this study examines the influence of BDA on the 

internal function of management control and focuses on how BDA is actually being utilised within 

organisations. Management control, as it is defined throughout this paper, is “a critical management 

function that includes all the devices or systems that managers use to ensure the behaviours and deci-

sions of their employees are consistent with the organisation’s objectives and strategies” (Merchant 

& Van der Stede, 2017). The methodological approach taken to pursue the research objectives is 
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based around a case study which has been conducted in cooperation with Auto Heinen GmbH, a man-

ufacturer of automotive parts located in Germany.1 A qualitative approach involving semi-structured 

interviews complemented by inside knowledge2 has generated valuable insights related to the follow-

ing exploratory research question: “How does the sensor-based Big Data Analytics system affect man-

agement control in Auto Heinen?”  
 

To be able to answer the research question in a comprehensive manner, a conceptual framework has 

been developed, which splits the research question into three more specific research propositions.3 The 

first two propositions give an overview of the positive (Proposition 1) and the negative (Proposition 

2) implications that the sensor-based BDA system employed in Auto Heinen has on two fundamental 

management control problems – coordination and motivation. Coordination determines how individ-

uals allocate their efforts, or more specifically, “how things should be done, how they should be ac-

complished, who should do what, and [...] how to arrange communications systems to ensure that the 

needed information is available” (Milgrom & Roberts, 1992). Motivation dictates the intensity of 

efforts and “ensures that the various individuals involved in these processes willingly do their parts in 

the whole undertaking, both reporting information accurately to allow the right plan to be devised and 

acting as they are supposed to act to carry out the plan” (Milgrom & Roberts, 1992). The third prop-

osition revolves around management control systems (MCS) and investigates how BDA has the po-

tential to refine the organisational architecture in Auto Heinen in order to mitigate coordination and 

motivation problems. The organisational architecture is a particular, but comprehensive management 

control system that “aims to establish alignment of interests and goal congruence, consisting of three 

interrelated elements – performance measurement, performance reward and decision right partition-

ing” (Zimmerman, 2017).  
 

To be able to answer the research question appropriately and in order to present the complete research 

process to the reader, this paper is structured as follows. Chapter 2 summarises the literature that this 

study and its conceptual framework are built upon in order to form a theoretical foundation for the data 

 
1 The case company and the BDA system applied in Auto Heinen are described in a thorough manner in Chapter 3.  
2 One of the researchers has worked in the controlling department of the case company for around one and a half years. 
His experiences have added many valuable insights to this study. 
3 The visualised conceptual framework and the three research propositions are provided in Chapter 3.  
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analysis. It provides a critical reflection on the different concepts related to BDA, management control 

and the associated coordination and motivation problems, and outlines the interconnections between 

these main building blocks of this research project. Thereafter, forming the bridge between the theo-

retical foundation and the methodology, Chapter 3 presents the research propositions in detail and 

visualises the corresponding conceptual framework in order to provide a comprehensive overview of 

the scope of the study. The research process and the methods used to collect and analyse data are 

illustrated in Chapter 4, dealing with the scientific anchoring, research design and data integrity. Sub-

sequently, Chapter 5 lays out a thorough overview of the organisational context that this study engages 

with. It introduces the production processes and the sensor-based BDA system applied in the case 

company. This introduction of the case company forms the basis for Chapter 6, which presents a ho-

listic overview of the findings and analyses how the evidence collected during the case study relates 

to the propositions that have been posed in the conceptual framework. Building on this evidence, 

Chapter 7 further elaborates on the various interrelationships portrayed in the graphical illustration of 

the conceptual framework. After discussing the main implications resulting from the analysis, the re-

searchers propose a set of recommendations derived from their findings, followed by some suggestions 

for further research. Finally, Chapter 8 concludes the paper by summarising the main findings and 

implications and highlighting how this study adds to extant research.  
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2. Theoretical Foundation 

The following chapter summarises the literature that this study and its conceptual framework are built 

upon and provides a critical reflection on the different concepts that have been used. In order to build 

a solid foundation for the investigation of the Big Data Analytics system’s impact on management 

control in Auto Heinen, it is necessary to first present a general overview of the two main underlying 

topics: Big Data Analytics and management control. Correspondingly, section 2.1 reviews the basic 

concepts related to Big Data Analytics, and section 2.2 focuses on management control, the related 

problems of coordination and motivation, and the organisational architecture as the primary manage-

ment control system. These two sections are meant to serve as an orientation guide for the subsequent 

chapters and aim at providing some clarification on the multifaceted literature and rather blurred con-

cepts within the subjects of Big Data and management control. The final part, section 2.3, reviews the 

existing literature on the linkage between Big Data Analytics and management control, highlighting 

areas insufficiently addressed in current research and the way this study can add academic value by 

providing practical evidence. 

2.1 Big Data Analytics 

In this first section, Big Data and Big Data Analytics are discussed without going into detail about the 

link with management control. First, Big Data and BDA are defined, followed by a description of the 

main applications and benefits of BDA. Afterwards, a subsection is dedicated to the listing of prereq-

uisites to successfully utilise these benefits of Big Data. Finally, the drawbacks of BDA are introduced 

on a general level. 

2.1.1 Defining Big Data and Big Data Analytics 

Two trends can be identified which have led to the vast amounts of data that is available today: (1) the 

plummeting cost of storage and (2) the innovative means to analyse and interpret this data (McKinney 
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et al., 2017). Back in 2010, every 48 hours as much data was created as from the start of civilisation 

up to 2003 (Siegler, 2010). In this evermore increasingly data-defined world, these numbers can only 

be imagined to be increasing further. Therefore, to appropriately deal with the enlarged scale of data, 

a new concept has emerged over the past two decades within the sphere of data science: Big Data. 

Wamba et al. (2015) give an overview of the different definitions of Big Data that have been used 

throughout academic journals. The characteristics of Big Data are popularly defined following the 

three Vs – volume, velocity and variety (McKinney et al., 2017; Russom, 2011; Kwon & Sim, 2013; 

McAfee & Brynjolfsson, 2012; Gartner, 2012). Volume stands for the large amount of data that either 

takes up a lot of storage capacity or entails a large number of data records; velocity represents the speed 

or frequency of data generation and/or data delivery; and variety constitutes the fact that data is gen-

erated from a large variety of sources and formats, including multidimensional data fields and both 

structured and unstructured data (Russom, 2011). The definition of Big Data is sometimes extended 

by adding a fourth dimension and another V to the equation: value (Gantz & Reinsel, 2012; Oracle, 

2012). Value in this sense is defined as the extent to which Big Data generates economically worthy 

benefits and/or insights through extraction and transformation (Wamba et al., 2015). White (2012) is 

not yet satisfied with the four Vs and goes one step further by adding veracity to the definition to stress 

the importance of data quality and trust in the data sources. Veracity pinpoints the inherent unpredict-

ability of some types of data and the need to analyse these data to achieve reliable predictions. Since 

value and veracity are concepts that are more related to testing whether Big Data can be used appro-

priately and are not by itself characterising data as big, this study classifies Big Data following only 

the major three Vs: volume, velocity and variety. 
 

While these definitions focus merely on Big Data and its characteristics, others go further by including 

the techniques, tools and analytical procedures that are used to process and interpret the data (Mikalef 

et al., 2018). This additional dimension is included in the term Big Data Analytics (BDA), and is 

defined by Kwon et al. (2014) as “technologies and techniques that a company can employ to analyse 

large-scale, complex data for various applications intended to augment firm performance in various 

dimensions” (p. 387). However, Choi et al. (2016) argue that although modern BDA technologies 

such as sensor networks, cloud computing, internet of things (IOT) or process robotics greatly facilitate 

the generation and collection of data, extracting and utilising useful information from such huge and 
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dynamic databases is far from easy. In a more general sense, Business Analytics, representing the key 

analytical component within the business intelligence sphere (Chen et al., 2012), is described by 

Sprongl (2013) as a set of processes, methodologies, architectures and technologies that transform 

raw data into meaningful information used to enable more effective strategic, tactical, and operational 

insights and decision-making. The changing nature of data available to business analytics required the 

development of “advanced and unique data storage, management, analysis, and visualisation technol-

ogies” (Chen et al., 2012, p. 1166), leading to the introduction of the notion of BDA. For the reason 

that the influence of actual actions to analyse Big Data by use of technology is more appealing to 

investigate than solely the data itself, this study will mainly refer to BDA instead of using the term Big 

Data. 
 

The rise of Big Data has been accompanied with a switch from structured data to more unstructured 

data. Structured data is data that is typically generated by an organisation’s transaction processing 

systems and is characterised by being highly organised so it can easily be included in traditional rela-

tional databases (Richins et al., 2017). However, most of the data collected and managed by organi-

sations today cannot be easily retrieved or interpreted since it is highly unstructured. Unstructured data 

is data that comes in non-traditional formats, such as video material, audio recordings and word-pro-

cessed documents and thus links to the concept of variety of data (Beath et al., 2012). Another com-

mon source of unstructured data are sensor systems (McAfee & Brynjolfsson, 2012), which are espe-

cially relevant in this study as the BDA system employed in the case company is sensor-based. The 

ability to exploit this unstructured data has opened up pathways to new business intelligence, more 

informed strategies and greater speed of service (Mayer-Schonberger & Cukier, 2013).  

2.1.2 Big Data Applications and Benefits 

Many organisations have the plan to develop a strategy to deal with Big Data (Russom, 2011; Talend, 

2012) and investigate the means through which the recent technological shifts can be incorporated into 

their competitive strategies (Mikalef et al., 2018). The major driver to use Big Data is to increase the 

accuracy of forecasting and predictive analytics (Talend, 2012), however, there are many more appli-

cations of Big Data that show great potential in providing businesses with new opportunities. TDWI 
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research (Russom, 2011) states that 34% of organisations uses Big Data for analytical purposes, and 

that the top five desired benefits are ranked as follows: (1) better target marketing, (2) accurate business 

insights, (3) segmentation of customers, (4) recognition of sales and marketing opportunities, and (5) 

automated decisions. 
 

Many of these factors are marketing-driven and the link with management control seems to be ignored 

by many organisations. Much has been written about the use of Big Data outside of the organisation, 

but the potential to enhance business performance from an internal perspective is missing (Ask et al., 

2016; Rikhardsson & Yigitbasioglu, 2018). Pospiech & Felden (2012) have conducted an interest-

ing meta-analysis reviewing 46 papers that addressed the challenge “[…] how the increasing amount 

of data can be recorded, stored and preceded to meet performance requirements” (Ask et al., 2016). 

Pospiech & Felden (2012) created a 2×2 matrix classifying the reviewed papers as addressing either 

a data utilisation or a data provisioning perspective on one dimension, while the other dimension 

distinguishes between technical solutions and functionality being the focus of a particular paper. After 

finding that 87% of the papers were situated in the data provision – technical solutions segment, it can 

be concluded that there is a lack of research on the data utilisation side and functional aspects of Big 

Data. This study adds to this lack of research by taking a functional approach and focusing on how Big 

Data can be actively utilised for management control purposes. 
 

When considering the functionality of Big Data and how it can be used, two different approaches are 

recognised: the problem driven approach and the exploratory approach (Richins et al., 2017). The 

problem driven approach shows similarities with theory driven hypothesis testing and is typified by 

the need to identify a problem and formulate hypotheses about potential causes of the problem before-

hand. When this direction and purpose of data analysis is chosen, an answer to the hypotheses is sought 

by actually analysing the Big Data. The exploratory analysis approaches it the other way around and 

summarises the data without looking for any specific information. This way, certain patterns and fea-

tures in the data can be discovered and its main characteristics can be identified, which can then be 

used as a basis for decision-making.  
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2.1.3 Successful Utilisation of Big Data 

The potential benefits of Big Data seem to be almost non exhaustive and every company needs to 

leverage these potential benefits in order to remain competitive (Lee, 2017; Barton & Court, 2012). 

Big Data has changed many aspects of business and many organisations are exploiting its benefits in 

both financial as well as non-financial terms (Qazi & Sher, 2016). Arnaboldi et al. (2017) emphasise 

that Big Data must be used as both a resource and a process. Companies in the top third of their industry 

when it comes to data-driven decision-making, are on average 5% more productive and 6% more prof-

itable than their competitors (McAfee & Brynjolfsson, 2012). What factors exactly enable this in-

crease in productivity and profitability? Mikalef et al. (2018) use the resource-based approach, which 

posits that a sustained competitive advantage is driven by a firm’s resources and capabilities, to try to 

answer this question. The resource-based approach distinguishes between tangible resources, intangi-

ble resources and human skills and knowledge.  
 

The core tangible resource when talking about BDA is evidently the data itself and the major benefits 

can be directly related to the three Vs. The increased volume and variety of data enlarge the scope of 

what can be measured, while the increased velocity improves the ability to act on the data in a timely 

manner. Both these advancements have led to the fact that phenomena can be measured and managed 

more precisely than ever before (McAfee & Brynjolfsson, 2012). Next to satisfying the three Vs, a 

competitive advantage can only be attained when the Big Data is of high quality. Besides being accu-

rate and timely, the quality of data is increased if it is complete, in the right format, reliable and has 

perceived value (Brinkhues et al., 2014; Ren et al., 2017). The data infrastructure is seen as a less 

crucial tangible element, since technology itself has surpassed the requirements of analytics (Mikalef 

et al., 2017). 
 

One intangible resource that is highly essential for the continuation and overall success of firms is a 

data-driven culture (LaValle et al., 2011; Cao & Duan, 2014). The main reason for this is that, even 

though companies engage in Big Data-based projects, they often rely on intuition and experience, in-

stead of using information extracted from the data (Provost & Fawcett, 2013). It is important that 

employees throughout the whole organisation, from top management to even lower-level employees, 

make decisions based on information extracted from the data (Gupta & George, 2016). This includes 
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the support of top management in making decisions based on Big Data, having a fact-based operating 

culture and prioritising investments in BDA (Kamioka & Tapanainen, 2014; Olszak, 2014; Lamba 

& Dubey, 2015). 
 

Third, but not of lesser importance, is the need for the right human resources. Four different types of 

human resources need to be there in order to successfully exploit Big Data: technical knowledge, busi-

ness knowledge, relational knowledge and business analytics knowledge (Mikalef et al., 2018). Since 

the requisites of technical knowledge become more and more demanding in a Big Data context com-

pared to the use of traditional data, there are less individuals with both a sufficient level of technical 

knowledge as well as inside business knowledge (Tambe, 2014). Davenport & Patil (2012) have 

referred to individuals who do possess these skills by using the term ‘data scientists’. All in all, the 

data scientist needs to be an all-round specialist who possesses skills in computer science, the ability 

to create actionable and valuable insights, knowledge of modelling and statistics, business and entre-

preneurial knowledge, skills in effective communication, and curiosity and inquisitiveness (Chatfield 

et al., 2014), thus encompassing all four types of human resources. 

2.1.4 Issues Surrounding Big Data Analytics 

Although the benefits that come with effective use of BDA are widespread, there are also several issues 

that need to be addressed (Lee, 2017). The first one directly touches upon the role of the data scientist 

and the necessity for individuals with a very diverse and wide skill set. Studies have shown that there 

will be a considerable lack of data scientists in the near future (Domingue et al., 2014) and some have 

proposed to redesign study curricula to train the future workforce to be able to handle BDA (Jacobi et 

al., 2014). According to an A.T. Kearney survey, roughly 66% of firms with advanced analytics capa-

bilities were struggling to obtain enough data scientists in order to make sense of their Big Data (Boul-

ton, 2015).  
 

Other issues directly follow from the massively increased volume and variety of Big Data, such as data 

quality. Data quality refers to the extent to which data can be used for a specific purpose (Lee, 2017). 

As data become more and more unstructured and originate from a wider range of sources, the quality 
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tends to decline. To mitigate this issue, “a data quality control process needs to be established to de-

velop quality metrics, evaluate data quality, repair erroneous data, and assess a trade-off between qual-

ity assurance costs and gains” (Lee, 2017, p. 301). There are also some practical difficulties that need 

to be overcome before the benefits of Big Data can be leveraged. The financial justification for using 

BDA and installing advanced Big Data systems within organisations is often problematic, since com-

panies are struggling to prove that the long-term benefits will outweigh the short-term costs. This is 

demonstrated by a survey conducted by Accenture (2016), who found that 67% of surveyed executives 

were concerned about the large investments that are needed in order to make successful use of BDA 

(Lee, 2017).  

2.2 Management Control 

In this second section, an overview of the literature related to management control and management 

control systems typically implemented to influence organisational behaviours is provided. Since Mer-

chant & Van der Stede (2017) claim that much of the management control language is imprecise and 

that “the term control as it applies to a management function does not have a universally accepted 

definition” (p. 8), this section aims to clarify which theories, concepts and definitions are applied in 

this study. First, management control, the related coordination and motivation problems, some com-

monly used avoidance strategies, and the characteristics of management control systems are reviewed 

on a general level. Thereafter, the last subsection addresses the organisational architecture as a means 

to accomplish organisational control, consisting of three interconnected systems – performance meas-

urement, performance reward and decision right partitioning. 

2.2.1 Defining Management Control and Management Control Systems 

Management control constitutes the back end of the management process which separates the different 

management functions along a process involving objective setting, strategy formulation and manage-

ment control (Merchant & Van der Stede, 2017, p. 9). In this respect, the purpose of management 

control is the implementation and execution of the formulated strategies. Assuming both a reactive and 
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proactive role, management control is defined by Merchant & Van der Stede (2017) as “a critical 

management function” (p. 3) that includes “all the devices or systems that managers use to ensure the 

behaviours and decisions of their employees are consistent with the organisation’s objectives and strat-

egies” (p. 8), while the systems themselves are referred to as management control systems (MCS). 

MCS are thus used for directing employee activities, influencing behaviours and ensuring effort. Sim-

ilarly, referring to the notion that “control refers to the process that helps ensure the proper behaviours 

[…which] should be aligned with the organisation’s strategy” (Merchant, 1985, p. 4), Zimmerman 

(2017) specifies control as “aligning the interests of employees with maximising the value of the firm” 

(p. 11).  
 

Merchant & Van der Stede (2017, p. 15) argue that the targeted benchmark is thereby not perfect 

control, but rather adequate control. Since it is virtually impossible to install MCS so well designed 

that the desired behaviours are guaranteed and due to the fact the MCS are costly, it is neither conceiv-

able nor cost effective to aim at approaching perfect control. In this respect, even well managed or-

ganisational control allows for some probability of failure. The general objective is therefore to achieve 

a level of control where the costs of implementing additional controls are offset by the benefits from 

mitigating control losses. 

2.2.2 Causes of Management Control Problems 

Knowledge of organisational objectives as well as elaborate and specific strategic statements are a 

prerequisite for the identification, design and implementation of feasible management control alterna-

tives (Merchant & Van der Stede, 2017, p. 10). However, since strategy statements are not capable 

of detailing every desired action and contemplating every possible contingency, Merchant & Van 

der Stede (2017, pp. 12-14) distinguish three categories of causes that require the need for manage-

ment control: lack of direction, motivational problems and personal limitations. In complex organisa-

tions, the occurrence of these management control problems is nearly inevitable, thus calling for the 

necessity of effective MCS. In a similar manner, Milgrom & Roberts (1992) argue that both decen-

tralisation and the division of labour – undertaken to exploit specific knowledge and increase the effi-

ciency of decision-making (Jensen & Meckling, 1995) – induce the organisational control problem 
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that consists of a coordination and a motivation component. Due to their behavioural emphasis, coor-

dination and motivation play a crucial role in the context of this case study, wherefore the following 

subsection further elaborates on these components of management control.  
 

The issue of personal limitations is only briefly introduced here, with the potential of BDA to directly 

mitigate them being less pronounced as compared to the influence of BDA on coordination and moti-

vation. Nevertheless, MCS are also supposed to address situations where committed and highly moti-

vated employees being familiar with the expectations placed on them are simply unable to perform 

well because of a number of person-specific limitations, which may be caused by a lack of aptitude, 

training, experience, stamina or knowledge for a particular activity (Merchant & Van der Stede, 

2017, p. 14). Behavioural research demonstrates that even intelligent, well-trained and experienced 

employees face limitations in their abilities to perceive new problems and process information ration-

ally (Merchant & Van der Stede, 2017, p. 14).  

2.2.3 Coordination and Motivation 

The control problem, that arises as a consequence of specialisation and delegating decision authorities, 

comprises two “fundamental problems of economic organisation, namely those of coordinating and 

motivating the members of an organisation to work in ways that are coherent and advance the [organ-

isation’s] common interests” (Milgrom & Roberts, 19924). This is closely related to what Merchant 

& Van der Stede (2017) refer to as the behavioural consequences of management control in terms of 

the direction and motivation effect.  

 

Coordination 
 

Merchant & Van der Stede (2017) argue that “one function of management control involves inform-

ing employees as to how they can direct their contributions to the fulfilment of organisational objec-

 
4 The page number could not be retrieved during the research process as the researchers only had access to the book’s 
outline, which contained the quoted statement.  
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tives” (p. 12), and provide evidence suggesting that a lack of direction may be a quite common occur-

rence. The coordination problem is defined by Milgrom & Roberts (1992) as “to determine what 

things should be done, how they should be accomplished, and who should do what, and […] how to 

arrange communications systems to ensure that the needed information is available” (p. 126). In the 

terminology of the principal-agent theory, coordination is interpreted as an effort allocation problem 

(Roberts, 2004).  
 

From the perspective of an organisation as a whole, coordination5 is necessary when the output or work 

of various subunits or divisions must be combined in some way to create firm value (Lazear & Gibbs, 

2015, p. 103). In this respect, coordination problems may arise when different units need to synchro-

nise and especially when there are externalities between decentralised organisational units. Lazear & 

Gibbs (2015, pp. 140-141) distinguish between two general types of (cross-functional) coordination 

problems: synchronisation and integration problems. With synchronisation problems, the units to be 

coordinated are not required to communicate with each other, whereas with the more challenging in-

tegration problems multiple pieces of specific knowledge must be combined to make decisions. Be-

sides centralisation, which usually only works well when knowledge is easy to communicate, lateral 

coordination in the form of cross-functional teams, matrix structures or informal network structures 

represent common coordination mechanisms (Lazear & Gibbs, 2015, p. 142). The concept of hori-

zontal cooperation as described by Miller (2003) is closely related to integration problems and the 

process of cross-functional collaboration.  

 

 

 
5 It was stated in the introductory paragraph of this section that the management control language is rather imprecise and 
ambiguous (Merchant & Van der Stede, 2017). Since the researchers noticed some discrepancies between the notions of 
different authors, it is deemed necessary at this point to distinguish different coordination concepts and to provide 
clarification on how the term coordination is used in this study. While the definitions of Milgrom & Roberts (1992), 
Merchant & Van der Stede (2017) and Hansen (2019) emphasise the behavioural focus of coordination in terms of 
ensuring that the employees are informed about “what things should be done and how they should be accomplished” 
(Milgrom & Roberts, 1992), Lazear & Gibbs (2015) apply the term coordination to emphasise the need for 
synchronisation of the activities of different organisational departments (without providing a definition of the term 
coordination). In this study, in line with Milgrom & Roberts (1992), Merchant & Van der Stede (2017) and Hansen 
(2019), coordination is used to refer to the behavioural problem, while the issue of interdepartmental synchronisation is 
referred to as cross-functional coordination or horizontal cooperation (Miller, 2003). 
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Motivation 
 

While coordination is concerned with the identification and weighing of organisational priorities (set-

ting up the organisation), motivation is about the employees’ engagement, honesty and persistence in 

delivering effort towards the organisational setup (Hansen, 2019, p. 5). Milgrom & Roberts (1992) 

define the motivation problem as “to ensure that the various individuals involved in these processes 

willingly do their parts in the whole undertaking, both reporting information accurately to allow the 

right plan to be devised and acting as they are supposed to act to carry out the plan” (p. 126). Hence, 

from an agency perspective, motivation is interpreted as an effort intensity problem (Roberts, 2004). 

Motivational, or incentive problems (Zimmerman, 2017; Lazear & Gibbs, 2015) arise because indi-

vidual and organisational objectives do not naturally coincide, leading to a conflict of interest between 

employees (agent) and owners (principal). “The divergence of interests arises because the individual 

members of an organisation typically do not bear all the costs and benefits of the actions they take and 

the decisions they make […]” (Roberts, 2004, p. 118). Both agency theory and behavioural theory are 

based on the assumptions that individuals (1) act in their personal interest to maximise their welfare, 

and (2) due to the separation of specific and general knowledge, have limited decision-making capac-

ity. Agency costs arise because of information asymmetries between principal and agent, which lead 

to two types of incentive problems: adverse selection (hidden information, prior to contracting) and 

moral hazard (hidden action, after contracting) (Zimmerman, 2017).  
 

Further insights into the motivational problem of control are provided by self-determination theory 

and cognitive evaluation theory (Ryan & Deci, 2000; Deci & Ryan, 1985). Self-determination theory 

states that motivation is hardly a unitary phenomenon – it varies not only in level, but also in orienta-

tion, that is, depending on the underlying goals and attitudes giving rise to action – and distinguishes 

between two types of motivation: intrinsic and extrinsic motivation. According to Ryan & Deci 

(2000), intrinsic motivation reflects “the natural human propensity to learn and assimilate” (p. 54) and 

refers to engaging in activities because it is “inherently interesting or enjoyable” (p. 55). With imme-

diate satisfaction being derived from the activity itself (Osterloh & Frey, 2002), intrinsic motivation 

is “valued for its own sake and appears to be self-sustained” (Calder & Staw, 1975, p. 599). Since it 

is about receiving an intrinsic reward, intrinsic motivation can be seen as an additional element of the 
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organisational architecture in the form of a psychological dimension (Osterloh & Frey, 2002). Ex-

trinsic motivation, on the other hand, involves “doing something because it leads to a separable out-

come” (Ryan & Deci, 2000, p. 55). It requires an instrumentality between the activity and separable 

consequences such as tangible rewards.  
 

Cognitive evaluation theory specifies that factors in social and environmental contexts that produce 

variability in intrinsic motivation are associated with innate psychological needs for competence, au-

tonomy and relatedness (Ryan & Deci, 2000). Interpersonal events and structures, such as feedback 

or communications, that conduce towards feelings of competence or self-efficacy support the innate 

need for satisfaction and enhance intrinsic motivation when they are accompanied by a sense of au-

tonomy. The behaviour must be experienced to be self-determined, as choice and the opportunity for 

self-direction afford a greater sense of autonomy. Providing a sense of belongingness and connected-

ness to the persons, group, or culture disseminating a goal may further enhance intrinsic motivation.  
 

Self-determination theory proposes that – in contrast to the perspective viewing extrinsically motivated 

behaviours as invariantly non-autonomous – extrinsic motivation can vary considerably in the degree 

to which it is autonomous (Ryan & Deci, 2000). Depending on the degree of internalisation, behav-

iours range from amotivation or unwillingness, passive compliance and external control, to active 

commitment and self-regulation. Internalisation involves “the process of taking in a value or regula-

tion, and integration is the process by which individuals more fully transform the regulation into their 

own so that it will emanate from their sense of self” (Ryan & Deci, 2000, p. 55). Hence, integrated 

forms of extrinsically motivated behaviours share many qualities with intrinsic motivation, being au-

tonomous, unconflicted and in congruence with an individual’s own values. Since inherently interest-

ing activities are a prerequisite for intrinsic motivation to occur, the design of the organisation and the 

individual jobs, as well as the promotion of internalisation and autonomous regulation of extrinsically 

motivated behaviours are critical for organisations. Internalisation is facilitated by creating a sense of 

relatedness and supporting the feelings of competence and autonomy (Ryan & Deci, 2000). 
 

Finally, as part of a different motivational theory, the job characteristics model developed by Hack-

man & Oldham (1976) “specifies the conditions under which individuals will become internally mo-

tivated to perform effectively on their jobs” (p. 250). The model focuses on the interaction between 



 21 

(1) the critical psychological states required to develop internally motivated work behaviour (mean-

ingfulness of work; responsibility for outcomes; knowledge of results), (2) the characteristics of jobs 

that create these psychological states (task variety, identity and significance; autonomy; feedback), 

and (3) the attributes of individuals that determine the work outcomes (high intrinsic motivation; high 

work effectiveness and quality; high job and growth satisfaction; low absenteeism and turnover) 

(Hackman & Oldham, 1976). 
    

To summarise this subsection, the MCS in place aim to influence the employees’ choices with regard 

to both the total provision of effort (motivation) as well as the allocation of effort among different 

activities (coordination) in such a way that the organisational value creation is optimised (Roberts, 

2004). In this respect, besides being used to mitigate negative or dysfunctional behaviours, MCS are 

also employed to motivate positive or productive behaviours, that is, “to encourage employees to work 

consistently hard to accomplish organisational objectives” (Merchant & Van der Stede, 2017, pp. 

13-14). 

2.2.4 Avoidance Strategies 

In some instances, eliminating the possibility that control problems will occur, rather than implement-

ing behaviour-regulating devices in the form of MCS, represents an alternative way to achieve ade-

quate control. Merchant & Van der Stede (2017, pp. 15-19) list four common avoidance strategies: 

risk sharing6, activity elimination, automation and centralisation. Activity elimination involves out-

sourcing a particular entity or activity and the associated risks and profits to a third party through 

mechanisms such as subcontracting, licensing agreements or divestment. In the course of rapidly ad-

vancing technology, automation substitutes computers, robots, expert systems and other automated 

devices for employees performing rather monotonous activities, thus eliminating human problems of 

inaccuracy, inconsistency, disloyalty and lack of motivation. However, feasibility and cost constitute 

two limitations to automation. Machines have not yet been able to duplicate human talents involving 

complex, intuitive judgements, and automation in the majority of the cases requires major investments 

 
6 Irrelevant to this study.  
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which are justifiable only when yielding vast improvements in control and productivity. Finally, cen-

tralisation7 is a key avoidance possibility pursued by almost all organisation’s control systems, with 

central managers reserving themselves the authority over the most crucial, especially strategic deci-

sions, such as acquisitions and divestments, major capital expenditures or organisational changes. 

However, usually it is neither possible nor desirable to centralise all the essential, especially opera-

tional decisions, because the specific knowledge held by lower-level employees is often essential for 

organisational value creation. In these situations, other control solutions are necessary, such as a well-

harmonised organisational architecture, and results controls have to be in place to hold the managers 

who enjoy decision authority accountable. (Merchant & Van der Stede, 2017) 

2.2.5 Characteristics of Management Control Systems 

For those control problems that either are not avoidable or have intentionally and purposely not been 

avoided, adequate control mechanisms in the form of MCS need to be devised and implemented (Mer-

chant & Van der Stede, 2017; Zimmerman, 2017). Nature, design, functioning and characteristics 

of MCS vary considerably among organisations. According to Merchant & Van der Stede (2017, p. 

19), MCS typically include a combination of action controls, results controls (performance measure-

ment and incentive systems) and cultural and personnel controls, with various factors affecting the 

organisational behaviours and management control choice decisions. Hence, MCS can be seen as pack-

ages that combine diverse control elements (Chenhall, 2003; Ferreira & Otley, 2009). The ‘frame-

work research’ (Malmi & Brown, 2008) – which conceptualises MCS elements by means of catego-

ries such as administrative controls (e.g. organisational structure), cultural controls (e.g. values), and 

cybernetic controls (e.g. financial and non-financial measurements) – and the ‘package research’ 

(Grabner & Moers, 2013) are attempts to sort and classify different types of MCS that are believed 

to influence behaviours in organisations. Roberts (2004) emphasises the importance of unravelling 

the complex chains of specific control elements involved in understanding the effects of management 

interventions, stating that “changes in one aspect of the organisation aimed at affecting one particular 

change in behaviour can alter other aspects of behaviour in ways that necessitate further changes on 

 
7 See subsection 2.2.6.1 for a detailed discussion about costs and benefits of centralisation and decentralisation. 
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other dimensions of the design” (Roberts, 2004, p. 282). Different MCS elements are usually interde-

pendent to a high degree and can either be mutually supportive, thus forming complementarities, or 

enter substitutional relationships with other MCS (Friis et al., 2015; Grabner & Moers, 2013). It is 

these interdependencies which determine the effectiveness of MCS (Malmi & Brown, 2008; Grabner 

& Moers, 2013). As illustrated in the next subsection, many organisations rely on the organisational 

architecture as their main MCS. 

2.2.6 Organisational Architecture 

The discussion in the previous subsection has led to the realisation that organisations must devise 

mechanisms in the form of MCS to align interests and actions of employees with the organisation’s 

strategies by influencing their choices in terms of the total provision of effort (motivation) and the 

allocation of effort among different activities (coordination). These control problems are to a large 

extent handled through the organisational architecture. Agency costs are the result of agents pursuing 

their own interests to the detriment of the principal – a problem referred to as goal incongruence (Zim-

merman, 2017). Well-designed incentives schemes, based on a harmonised organisational architec-

ture, facilitate the creation of goal congruence and strategic alignment. This involves balancing the 

costs of compensating the agents for bearing additional risk and exerting additional effort against the 

benefits generated by the agents’ additional effort that is induced by stronger incentives (Roberts, 

2004; Zimmerman, 2017). The following subsections elaborate in detail on the three interconnected 

systems forming the organisational architecture. Ideally, these systems are coordinated in such a way 

that the agents’ execution of the partitioned decision rights is measurable and fairly rewarded. Put 

differently, decision authorities should not be assigned to lower level employees if the execution of 

these rights cannot be measured (Zimmerman, 2017).  

2.2.6.1 Decision Right Partitioning 

Zimmerman (2017, p. 133) describes decision rights as restrictions on the use and non-use of eco-

nomic resources and assets. The degree to which decision-making authority is assigned to agents, who 
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are then held accountable for the results, determines whether organisations are centralised or decen-

tralised. According to Lazear & Gibbs (2015, p. 93), the trade-off between the goals of effectively 

using information and control8 of employee behaviours forms the basis for considerations of centrali-

sation and decentralisation. Knowledge is difficult to acquire, store and process, resulting in limited 

decision-making capacities of individuals, and since information is valuable for effective decision-

making, a key factor of the design of the architecture is the linkage of decision rights and knowledge 

(Zimmerman, 2017; Lazear & Gibbs, 2015). In order to concentrate the right to make a decision and 

the necessary knowledge in the same individual, organisations can either transport the information to 

the decision-maker or move the decision to the information (Lazear & Gibbs, 2015, p. 100). This 

choice depends on the cost of transferring knowledge. While general (central) knowledge is not costly 

to communicate, passing on specific (local) knowledge is costly, because the related information is of 

a complex (many dimensions and interdependencies between different pieces of information), tech-

nical (requires specialised skills), subjective and experiential (hard to rigorously describe and quan-

tify), idiosyncratic (unforeseeable environment requires frequent communication) and perishable 

(must be acted on quickly or the information loses its value) nature (Lazear & Gibbs, 2015, pp. 106-

107).  
 

Being the most straightforward control mechanism9 – coordinating local decision-making and aligning 

the agents’ decisions with the organisation’s strategy – centralisation is used when general knowledge 

is most valuable Lazear & Gibbs (2015). In contrast, the more valuable specific knowledge is and the 

greater its benefits, the more decentralisation10 and employee empowerment are favoured. Lazear & 

Gibbs (2015, pp. 105-108) state that, next to improved decision quality using specific knowledge, 

further benefits of decentralisation are improved time management, improved creativity, and higher 

 
8 Lazear & Gibbs (2015) use the term coordination to describe this trade-off. However, since this study, in line with 
Milgrom & Roberts (1992), Zimmerman (2017), Van der Stede (2017) and Hansen (2019), conceptualises control as 
including both a coordination and motivation component, it was decided to replace the term coordination with the term 
control in order to avoid confusion with previously presented concepts.  
9 See the discussion about avoidance strategies in subsection 2.2.4.  
10 Lazear & Gibbs (2015) demonstrate the benefits of decentralisation by referring to decentralised economies and the 
market as a metaphor of organisational design. Markets act as an information system (collective intelligence cannot be 
replicated by a central planner), as an incentive system (resources tend to be placed in the hands of those with the 
information or skills most valuable when combined with those resources), and as a source of innovation and adaptation.  
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intrinsic motivation induced by employee empowerment. However, decentralisation is associated with 

a loss of control and a potential occurrence of agency costs. Therefore, assigning decision authority to 

lower-level employees who are equipped with specific knowledge is an effective alternative to cen-

tralisation only when it is possible to design a performance measurement and reward system that aligns 

the agents’ and the principals’ interests, that is, when the imperfections of the incentive system are 

rather small (Lazear & Gibbs, 2015, p. 101; Zimmerman, 2017).  
 

Considerations of decision right partitioning are also associated with the broader concept of job design. 

Lazear & Gibbs (2015) argue that job enrichment and employee empowerment are two important 

features of job design. While job enrichment (multitasking) involves expanding the amount of tasks 

that are bundled into the same job, employee empowerment (decentralisation) refers to distributing 

more decision authorities. Evidence shows that multitasking is associated with a higher degree of dis-

cretion (decentralisation), and both are associated with more highly skilled workers possessing the 

abilities to perform several tasks (Lazear & Gibbs, 2015). Hence, multiskilling is a prerequisite of 

multitasking. Narrow jobs (specialisation, usually linked with centralisation) are distinguished from 

enriched jobs along these dimensions. With exceptional productivity gains arising from specialisation, 

any move away from specialisation should have strong justifications (Lazear & Gibbs, 2015, p. 160). 

Multitasking is valuable when processes are interdependent and in the presence of complementary 

tasks applying interconnected pieces of information. Further advantages of multiskilling and multi-

tasking, according to Lazear & Gibbs (2015, pp. 159-163), include increased flexibility, higher inno-

vation capabilities (employees that are better informed about a production process are more likely to 

develop process improving technologies), intensified on-the-job learning, and increased job satisfac-

tion, employee engagement and intrinsic motivation.  

2.2.6.2 Performance Measurement 

Performance measurement is defined by Hansen (2019) as the “issues surrounding the design, imple-

mentation and use of performance information systems or processes that aim to coordinate and moti-

vate employee behaviour towards organisational value creation” (p. 6). Performance information 

thereby refers to “any statement or account of employee behaviour conceived to be important for the 
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organisation’s value creation” (p. 5). By assuming four value-adding roles – informing, incentivising, 

conditioning and documenting11 – performance information influences behaviours in relation to coor-

dination and motivation. 
 

Lazear & Gibbs (2015) state that performance evaluation, that is, measuring employees’ individual 

contribution to firm value, is the most difficult part of any incentive scheme. If the evaluation does not 

accurately reflect the employees’ contribution, it may cause several negative outcomes, as pointed out 

by Hopwood (1972) who stated that the use of inaccurate measures can lead to decreased productivity 

and employee morale. The design of a performance measurement system is based on the choice of 

performance measures (the scale which performance is measured upon) and performance targets (the 

standard by which good performance is distinguished from poor performance) (Lazear & Gibbs, 

2015; Hansen, 2012).  
 

Hansen (2012) divides the matters in relation to the choice of measures into four categories: diversity 

(choice between a one-dimensional or a multi-dimensional measurement system), aggregation (choice 

between an individual or collective performance measure), discretion (choice between applying either 

objective or subjective performance measures), and comparison (choice between applying either ab-

solute or relative performance measures). The choices with regard to these categories must be harmo-

nised and coordinated with the organisational design, job design and the context of the particular or-

ganisational setting. In the majority of cases, a specific choice proves beneficial with respect to one of 

the types of transaction costs and detrimental to another design criteria (see next paragraph). In relation 

to the second design step of performance measurement systems, the issues of target setting are con-

ceptualised in terms of objective or subjective targets, absolute or relative targets, and achievable or 

difficult targets.  

 

According to Hansen (2012), effects of these design choices on organisational value may be deter-

mined based on an analysis of their relation to four different design criteria: distortion (completeness), 

risk (controllability), manipulation (exploitation of asymmetric information in the form of adverse 

selection and moral hazard), and measurement costs (implementation and maintenance of the system). 

 
11 The value-adding roles are elaborated on in the discussion.  
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These design criteria, rooted in organisational economics (Milgrom & Roberts, 1992; Lazear & 

Gibbs, 2015), represent four types of transaction costs that are related to using a performance meas-

urement system as an instrument, or MCS, for coordination and motivation purposes. While distortion 

is related to the coordination problem (effort allocation), risk and manipulation are referring to the 

motivation problem (effort intensity). Since it is not possible to design a perfect and frictionless meas-

urement system, the overall criterion is to reduce the transaction costs as much as possible along the 

dimensions of the four types of costs (Hansen, 2012). The following paragraphs elaborate on distortion 

and risk as these represent the critical properties of the performance measurement system analysed in 

this study. 
 

Distortion concerns the risk that a performance measurement system excludes activities and goals, 

measures tasks and goals incompletely or sets performance targets and weights incorrectly. These in-

complete specifications result in distorted behaviours. There are various constituent elements affecting 

the completeness of the measurement system: (1) partial value creation (measuring and directing at-

tention towards tasks and activities that are not valuable), (2) multi-tasking (incomplete representation 

of the task portfolio), (3) externalities (costs and benefits arising through organisational interdepend-

encies), and (4) adaptation (difficulty of specifying valuable tasks ex-ante in a dynamic environment). 

Other MCS, such as values and social norms, can complement the performance measurement system 

in incentive management, thus reducing the dysfunctional effects of incomplete performance 

measures. (Hansen, 2012) 
 

Risk refers to the performance measure’s reflection of the employees’ effort and determines the degree 

to which factors beyond the control of employees affect the performance evaluation, thus not capturing 

the real effort. There are several factors that create risk, including (1) external factors (e.g. fluctuations 

in the state of the market), (2) decisions made by other organisational units affecting the agent’s per-

formance, and (3) unreliable, biased performance measures. The higher the risk employees are exposed 

to the higher the required risk premium reflected in the compensation. Uncontrollable risk is distin-

guished from controllable risk. While the former relates to variations in performance that are caused 

by an exogenous variable beyond the employees’ ability to control, the latter refers to variations in the 

work environment that are caused by an endogenous variable which the employee has some ability to 
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control or at least influence. There might be reasons to expose employees to a certain degree of con-

trollable risk through the distribution of decision rights. As a result, the employees are incentivised to 

reduce this type of risk themselves by relying on their specific knowledge that arises after the incentive 

plan is designed (anticipation, preparation, reaction). The controllability principle induces organisa-

tions to strive for a design of performance measures that minimises the impact of factors out of the 

employees’ control. (Hansen, 2012) 

2.2.6.3 Performance Reward 

The third element of the organisational architecture concerns the way performance evaluation is tied 

to rewards (Zimmerman, 2017; Lazear & Gibbs, 2015). Employees meeting or exceeding the per-

formance expectations can be rewarded with monetary and nonmonetary (e.g. promotions) compensa-

tion (Zimmerman, 2017, p. 140). The primary reason for tying pay to performance is to increase 

employee efforts and to encourage them to use their knowledge in the organisation’s interests (Lazear 

& Gibbs, 2015, p. 202). Lazear & Gibbs (2015) point out that employees tend to respond strongly to 

incentives and that the extent to which behaviours are caused by the environment (e.g. rewards, direc-

tives, competition, constraints, group influences) is frequently underestimated. While changing the 

employees’ psychology poses huge challenges and requires special effort in relation to recruitment and 

job design, incentives are, in contrast, relatively easy to alter, making pay for performance and other 

forms of extrinsic rewards the most important motivational levers that managers can pull (Lazear & 

Gibbs, 2015, p. 202). According to Lazear & Gibbs (2015), well designed incentive plans represent 

an important source of value creation, whereas on the other hand, poorly designed compensation sys-

tems can be a significant source of value destruction.  
 

Incentives depend on (1) how effort affects the evaluation, and (2) how evaluation is tied to rewards. 

According to Lazear & Gibbs (2015, pp. 242-243), incentives should be stronger the more valuable 

additional employee effort, the more important sorting for talent and accumulated skills, the less risk 

averse the employee, the weaker the intrinsic motivation, the more controllable risk is reflected by the 

measure, the lower the distortion of the measure, the less likely the measure can be manipulated, the 
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better subjective judgments are made, and the more the employee trusts the evaluator’s judgments. 

Generally, the effectiveness of incentive plans rises with simplicity (Lazear & Gibbs, 2015, p. 245). 
 

Lazear & Gibbs (2015) further underline the importance of implicit incentives in the form of promo-

tions, which are considered as an important source of extrinsic motivation and for many organisations 

represent a vital instrument to reward above-average performance or commitment. As wage levels in 

hierarchical organisations are often tied to job levels, most of the employees’ experienced raises in 

earnings over their career can be traced to promotions. To the extent that these are based on perfor-

mance, they are a type of career-based incentive scheme. 

2.3 Big Data Analytics and Management Control 

There is no lack of research regarding the use of BDA outside of the organisation, yet there is more 

work to be done in investigating the influence of BDA inside the organisation (Ask et al., 2016; 

Wamba et al., 2015). Many researchers predict that BDA will have a significant impact on the man-

agement accounting function (Richins et al., 2017; Warren et al., 2015; Rikhardsson & Yigitbasi-

oglu, 2018; Arnaboldi et al., 2017; Appelbaum et al., 2017; McKinney et al., 2017; Ask et al., 

2016; Bhimani & Willcocks, 2014), and it is even expected by some to bring about a ‘management 

revolution’ (McAfee & Brynjolfsson, 2012). It is emphasised, however, that there are very few em-

pirical studies that have been conducted to assess the real value and potential of BDA (Wamba et al., 

2015, pp. 234-235). This study answers this call by adding more empirical evidence through investi-

gating the use of BDA for management control purposes in a manufacturing environment.  

2.3.1 Expanding the Scope of Management Control 

The role of the management accountant, which is the one usually taking care of management control 

problems in an organisation, has been highly subject to change over the past decades. While it was 

traditionally based around reporting and compliance, the modern management accountant is business-

oriented and actively assists and participates in decision-making (Appelbaum et al., 2017; Brands & 
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Holtzblatt, 2015). Similarly, Ittner & Larcker (2001) argue that “from its traditional emphasis on 

financially oriented decision analysis and budgetary control, managerial accounting has evolved to 

encompass a more strategic approach that emphasises the identification, measurement and manage-

ment of the key financial and operational value drivers“ (p. 350). BDA has the potential to assist the 

modern management accountant in these aspects. 
 

In contrast to incorporating these new opportunities in the role of the management accountant, other 

scholars have predicted that accounting jobs may face extinction due to the rapid increase in infor-

mation technology and automation (Frey & Osborne, 2017). It is argued that due to the influence of 

BDA even more complex tasks such as external reporting, business analysis and auditing will become 

automated due to the routine nature of the tasks. Nevertheless, Richins et al. (2017) point out that this 

change is particularly prominent to the auditing profession, and that BDA is actually highly comple-

mentary with the role of the management accountant. They argue that the management accountant has 

two fundamental qualities that will help to successfully leverage BDA. First, they are already familiar 

with structured data sets which eases the transition to unstructured data sets, and second, they possess 

the necessary foundational business knowledge which is crucial to high quality decision-making. Re-

lating back to the divide between problem driven analysis and exploratory analysis, management ac-

countants already excel at problem driven analysis of structured data, thus they can become key players 

in carrying out problem driven analysis of unstructured data and assisting data scientists in the explor-

atory analysis of Big Data. 
 

Next to the role of the management accountant, the function of management accounting itself has also 

experienced a significant transformation (Bhimani & Willcocks, 2014). The idea that accounting in-

formation systems are a consequence of firm structure which in turn follows from a firm’s chosen 

strategy goes far back (Chandler, 1962). For many years, this sequential order of strategy formulation 

and the subordinate role of accounting information was considered as being fixed and many scholars 

have built upon Chandlerian arguments (Chapman, 1997; Dent, 1990; Langfield-Smith, 1997). Ad-

vancements in information technology and BDA in particular seem to have disrupted this strategy 

paradigm, in the sense that the traditional strategy-structure-accounting information design links have 

lost their sequential order in digitised age organisations (Bhimani & Bromwich, 2009; Willcocks et 

al., 2014). Where traditional data has always been an output measure of strategy and structure, BDA 
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may now alter strategic pursuits which will reconfigure organisational forms (Bhimani & Willcocks, 

2014). 
 

One of the main ways that BDA creates value is by creating transparency (Wamba et al., 2015). 

According to Liew (2019), transparency can be distinguished into two types – internal transparency 

and global transparency. Internal transparency is described as “enabling individuals to recognise issues 

within their local processes and to communicate on these identified issues”, while global transparency 

is about “enabling individuals to understand and communicate the upstream and downstream implica-

tions of their work and to obtain a big picture of the matter on hand” (Liew, 2019, p. 21). 
 

Appelbaum et al. (2017) recognise the potential of BDA by stating that instead of management ac-

countants solely employing descriptive analytics, Big Data opens up new pathways towards the use of 

predictive and prescriptive analytics. Descriptive analytics is the most commonly used type of analyt-

ics in business practices (IBM, 2013), often forming the basis of monitoring alert systems, and answers 

the question of what has happened in the past. Predictive analytics builds on this historic data with the 

purpose of using the descriptive data to make a sound prognosis of potential future events. This type 

of analytics is characterised by statistical analysis, forecasts, probability models and scoring models. 

Prescriptive analytics goes one step further and uses the descriptive and predictive data to propose one 

or multiple solutions along with their likely outcomes, and thus has the ability to assist management 

in optimising their decision-making (Appelbaum et al., 2017). 
 

One way for these predictive and prescriptive analytics to be applied is by generating new key perfor-

mance indicators (KPIs) that could be used in many ways, for instance to enhance the Balanced Score-

card (BSC) introduced by Kaplan & Norton (1992) (Arnaboldi et al., 2017; Appelbaum et al., 

2017; Warren et al., 2015). Appelbaum et al. (2017) introduce the Managerial Accounting Data 

Analytics (MADA) framework, which “integrates data analytics in enterprise systems for management 

accounting purposes based on the Balanced Scorecard concept” (p. 34). The MADA framework clar-

ifies how Big Data strengthens management accounting through a mix of descriptive, predictive and 

prescriptive analytics. The internal process perspective depicted in the BSC is a good example of where 

the value of predictive and prescriptive analytics can be utilised from a management control point of 

view. Historical data can be used to build predictive models of future organisational performance, 
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which can be used as the foundation for benchmarks for monitoring, thus increasing the accuracy of 

performance targets. By making use of prescriptive analytics tools, decision-makers can be supplied 

with more specific decision-related information based on statistical models. For example, in a company 

where productivity is key, the optimal solution between transaction processing complexity, employee 

skills and production quality can be approximated with prescriptive analytics (Appelbaum et al., 

2017). 

2.3.2 Drawbacks of Big Data Analytics on Management Control 

Since the concept of BDA is surrounded by optimism, there is a need for a more critical perspective 

as well. Ask et al. (2016) have recognised this and have performed a critical review on Big Data by 

analysing the challenges related to the three Vs identifying Big Data: volume, variety and velocity. 

Only 10% of data that is gathered is actively used for management control purposes (Forrester, 2013) 

and this number is destined to decrease in the near future as data volumes are increasing at a rapid rate. 

As outlined in section 2.1, the data scientist is needed to cope with ‘information overload’ and to 

develop appropriate tools to filter, sort and make sense of the data. A problem of this dependence on 

data scientists is that they might create or seek non-existing problems which they can subsequently 

find solutions for (Bawden & Robinson, 2009). Also the increased variety of data sources poses prob-

lems, since it adds complexity to analytics and its representation. When dealing with a mixture of 

structured and unstructured information, the visual representation of the information needs to fit the 

purpose of the decisions that need to be made as well as the cognitive style of the decision-maker 

(Dilla et al., 2010). To achieve this, close cooperation between data analysts and business managers 

is needed (Ask et al., 2016). Even the velocity and rise of real-time data has significant drawbacks. 

The fact that high-velocity data is now utilised at the moment of data generation means that the natural 

lag between origination of data and analysis of data has disappeared (Hahn & Packowski, 2015). This 

means that there is no time for data preparation and quality checks, which might lead to undesirable 

decisions. Additionally, decision-makers need to be aware that data which might be suitable for oper-

ational purposes, might be inappropriate for decisions of a more strategic and tactical nature (Ask et 

al., 2016). These constraints align with the view that accountants need to approach BDA as ‘informed 

sceptics’ by challenging the data at all times and asking the right questions in the appropriate areas. 
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These areas include subjectiveness of insight, understanding the limits of measurement and represen-

tation and the challenges of statistics and integrating data sets (McKinney et al., 2017). 
 

There are several other drawbacks of implementing BDA in management control practices. Big Data 

has the potential to turn management control systems (MCS) into comprehensive management control 

systems (CMCS) (Warren et al., 2015), where the possibilities of measuring performance are almost 

limitless. While on the one hand the effectiveness of MCS might be improved, this phenomenon, also 

referred to as ‘micro-management’, can cause adverse effects to employee creativity and motivation 

and might result in a fear of employees showing initiative (Warren et al., 2015). It is long known that 

whenever the wrong measures are used for performance evaluation, they can be detrimental to produc-

tivity and employee morale (Hopwood, 1972). This fact leads to the necessity of satisfying the con-

trollability and completeness design criteria that have been discussed in subsection 2.2.6.2. 

 

Concluding Remarks 
 

Summing up, while the use of Big Data outside of the organisation has been subject to endless studies, 

the potential to enhance business performance from an internal perspective has been largely disre-

garded (Ask et al., 2016). Although the link between BDA and management accounting has been 

examined by some scholars in a general manner, the previous section demonstrates that the impact on 

management control in the form of how BDA influences behavioural properties is not sufficiently 

addressed. This study adds to extant research by providing practical evidence on the way coordination 

and motivation are affected by the implementation of a specific BDA system. Furthermore, with the 

concept of BDA mainly being surrounded by optimism, this research adopts a critical stance by shed-

ding light on potential negative influences as well. Finally, with the majority of BDA-related studies12 

focusing on a data provision - technical solution perspective (Pospiech & Felden, 2012), this study is 

embedded in the data utilisation - functionality segment, taking a functional, application-oriented ap-

proach and focusing on how Big Data can be utilised for controlling purposes.  

 
12 See subsection 2.1.2 for a detailed description of the meta-analysis conducted by Pospiech & Felden (2012). 
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3. Conceptual Framework 

The following chapter bridges the theoretical foundation and the methodology by explaining how the 

theories presented in Chapter 2 are used in this research project. Presenting the research question and 

the propositions that this study tries to investigate, the conceptual framework provides a comprehen-

sive overview of the scope of the study and which concepts are used to delimitate the aim of the re-

search. To enable a better understanding of the relationships between the different concepts that are 

used in this paper, the conceptual framework is visualised in Figure 1. The figure depicts the different 

ways BDA influences the management control function. 

 

 
Figure 1: Conceptual Framework (self-developed) 

(based on Zimmerman (2017) and Merchant & Van der Stede (2017)) 

 

The upper part of the figure illustrates the structure of the framework and explains the value-creation 

process in organisations. This way of presenting the framework is partly inspired by Merchant & Van 
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der Stede (2017), who describe the management process as separating the different management func-

tions along a process involving objective setting, strategy formulation and management control (strat-

egy implementation). Another framework influencing the construction of this model is the ‘framework 

for organisational change and management accounting’ as described by Zimmerman (2017). Both 

these frameworks are presented in Figure 2.13  

 
Figure 2: Theoretical Concepts Used as a Foundation for the Conceptual Framework 

 

Referring back to Figure 1, since management control as defined by Merchant & Van der Stede 

(2017) encompasses both the strategy implementation (through the MCS) as well as the effect of the 

 
13 Referring to Figure 2A, organisational architecture has been replaced by strategy implementation in the self-developed 
model (Figure 1) to reflect that not necessarily all types of management control systems (MCS) are captured by the term 
organisational architecture. There are several other MCS, such as cultural controls, including social norms and values, that 
can have an impact on behavioural properties as well (see Malmi & Brown, 2008 and Grabner & Moers, 2013). Instead 
of incentives & actions, the term behavioural properties has been chosen to describe the combination of motivation (effort 
intensity) and coordination (effort allocation). This term will be used in the remainder of this paper. 
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MCS on the behavioural properties, the green box (management control) incorporates both these com-

ponents. In the lower part of the framework these two components are broken down in a more detailed 

manner to highlight the ways that the object of study, Big Data Analytics, influences both components 

of management control and how the research propositions capture these interconnections. Strategy 

implementation is represented by the different MCS aiming at mitigating control problems, of which 

the organisational architecture, as described by Zimmerman (2017), is chosen as being particularly 

interesting in a BDA context. The behavioural properties which this research study focuses on are also 

further subdivided into coordination (effort allocation) and motivation (effort intensity). 
 

To capture the influence of the yellow box (BDA) on the green box (management control) as a whole, 

the research question has been defined as follows: 
 

Research Question: How does the sensor-based Big Data Analytics system affect management 

control in Auto Heinen? 
 

To further investigate this relationship, three propositions have been defined, depicted in Figure 1 with 

a green arrow (Proposition 1), a red arrow (Proposition 2) and blue arrows (Proposition 3). Since it 

was deemed interesting to look at both the positive as well as the negative aspects of BDA on man-

agement control, thus investigating the view of business practice on BDA in an unbiased way, Propo-

sition 1 and Proposition 2 are specified as follows: 
 

Proposition 1: The implementation of the sensor-based Big Data Analytics system has positive 

implications on management control in Auto Heinen. 

a. The BDA system has positive implications on coordination. 

b. The BDA system has positive implications on motivation. 
 

Proposition 2: The implementation of the sensor-based Big Data Analytics system has negative 

implications on management control in Auto Heinen. 

a. The BDA system has negative implications on coordination. 

b. The BDA system has negative implications on motivation. 
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The purpose of the first two propositions is to investigate and divide the positive and negative sides of 

BDA on management control and to evaluate what the balance is between the two. The subpropositions 

introduce a classification over a second dimension that encompasses the two behavioural properties – 

motivation and coordination. These two dimensions of analysis create four quadrants that can be ana-

lysed in order to evaluate the effect of BDA on the individual behavioural properties and to identify 

interdependencies between them. The four quadrants form a 2×2 matrix, which is represented in Figure 

3. 
 

 
Figure 3: 2 × 2 Matrix Illustrating Proposition 1 and Proposition 2 (self-developed) 

 

Proposition 3 adopts a more application-oriented perspective by investigating how coordination and 

motivation problems may be alleviated through the organisational architecture that is upgraded by the 

exploitation of BDA. By partly referring to the insights gained through the investigation of the first 

two propositions, the third proposition analyses how the impact of the BDA system on coordination 

and motivation is related to a particular MCS, that consists of three interrelated elements – performance 

measurement, performance reward and decision right partitioning. While decision right partitioning 

and performance measurement are directly affected by the BDA system, the impact on the third ele-

ment, performance reward, is of an indirect nature, with the reward system making use of refined 

performance measures. Figure 1 further visualises the relationships between the elements of the or-

ganisational architecture and the behavioural properties, conceptualised as coordination and motiva-

tion. In this respect, the arrows portray the BDA system’s indirect influence – going through the or-
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ganisational architecture – on effort allocation and effort intensity. Finally, coordination and motiva-

tion can be mutually reinforcing each other. In order to capture all these interdependencies and rela-

tionships, which will be further elaborated on in the Chapter 6, Proposition 3 is specified as follows: 
 

Proposition 3: The sensor-based Big Data Analytics system has the potential to mitigate co-

ordination and motivation problems by refining the design of the organisational architecture 

in Auto Heinen, thus improving the quality of the management control systems. 
 

In order to prevent any potential misunderstandings and inconsistencies, Table 1 presents an overview 

of the most important theoretical concepts and definitions that the three propositions and the concep-

tual framework are built upon.  

 

 
Table 1: Overview of Concepts and Definitions Related to Propositions 1, 2 and 3 
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Table 1 (continued): Overview of Concepts and Definitions Related to Propositions 1, 2 and 3  
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4. Methodology 

The following chapter outlines the research process and presents the methods used to obtain and ana-

lyse data by referring to the underlying theory of business and management research. Since the choices 

regarding research philosophy, approaches to reasoning, strategies, techniques and procedures impact 

upon the results of the research (Saunders et al., 2016), the researchers devoted considerable time and 

effort to establishing a solid methodological framework when commencing the research. For that mat-

ter, it has been decided to apply the concept of the research onion, as described by Saunders et al. 

(2016, p. 124), which tries to hinge the design choices regarding data collection techniques and anal-

ysis procedures on previously defined assumptions concerning philosophies of science and approaches 

to theory development. The chapter is divided into four sections: (1) development of research topic, 

describing the process of defining the topic under study; (2) scientific anchoring, outlining the under-

lying philosophy and approach to theory development; (3) research design, illustrating the methodo-

logical choices, the time horizon, the research strategy, and the data collection and analysis methods; 

and (4) research integrity, dealing with data quality and interpretation as well as potential limitations. 

4.1 Development of Research Topic 

Before further elaborating on these methodology-related choices, the researchers would like to devote 

a paragraph to revealing the formulation of the research topic and retracing the development of the 

research question and propositions throughout the research process. The first spark of interest origi-

nated in one of the researchers when he wrote a paper for an elective course during his exchange 

semester about the influence of BDA on the accounting profession. This included the management 

accounting area, which is also the program specialisation of both researchers. After convincing the 

other researcher that this would be a highly interesting and suitable project for the master’s thesis, the 

existing literature on the relation between BDA and management accounting was analysed in detail. 

A mind-map was created to present all the findings of this analysis in a comprehensive way and to 

further choose and clarify the direction of the study. At this point in time, the researchers decided it 
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would be interesting to conduct a comparative study and focus directly on both the benefits and the 

drawbacks of implementing BDA in the management accounting field. Following this choice of direc-

tion, the decision emerged on how to approach the influence of BDA on management accounting and 

it was determined to take a behavioural approach and investigate the effect on both motivation (effort 

intensity) and coordination (effort allocation). This was how the preliminary versions of the first and 

second proposition originated. Furthermore, there was additional interest to examine the direct impact 

of performance measurement and performance reward systems on coordination and motivation, which 

led to the initial version of the third proposition. These phrasings of the propositions were used during 

the execution of the case study and were the basis for the design of the interview questions. 
 

After successfully conducting the interviews and trying to get familiar with the data, a reassessment 

was made of the current research question and its propositions, since the concepts that were used in 

defining the research topic seemed to lack a certain theoretical coherence. Further management ac-

counting research was reviewed to identify the right concepts that could encompass the full scope of 

the research. While trying to directly relate the third proposition to a more structured theoretical frame-

work, the organisational architecture as described by Zimmerman (2017) – consisting of the three-

legged stool performance measurement, performance reward and partitioning of decision rights – was 

chosen for this purpose. By including the partitioning of decision rights in addition to performance 

management, more emphasis has been put on the issue of decentralisation, which also turned out to be 

a key topic during the interview process. Furthermore, since the study has been fundamentally directed 

towards the control aspects of management accounting and since coordination, motivation and the 

organisational architecture perfectly fit in the overarching definition of management control and man-

agement control systems as defined by Merchant & Van der Stede (2017), the research question was 

finalised by using the term management control to accurately describe the scope of the study. 
 

Finally, the concept of Big Data Analytics was further reassessed since it seemed to capture too many 

different technological aspects. It is impossible for this study to investigate the effect of all these dif-

ferent aspects on management control, since the case company only employs one certain system that 

is based on sensor data. That is why the research question and propositions were narrowed down by 

using ‘the sensor-based BDA system’ to refer to the particular system utilised by Auto Heinen, instead 

of using the general term ‘BDA’. 
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4.2 Scientific Anchoring 

The scientific anchoring, that is, the underlying philosophy of science and the approach to theory de-

velopment, influences the research results by shaping design choices related to research strategies and 

methods of data collection and analysis (Saunders et al., 2016). The following subsections provide an 

overview of the researchers’ foundational assumptions on the perception of knowledge, thus laying 

the foundations for the subsequent sections.  

4.2.1 Philosophy of Science 

Burrell & Morgan (1979) define research philosophies as systems of beliefs and assumptions about 

the development of knowledge. According to Saunders et al. (2016, p. 135), business and manage-

ment research comprises five main philosophies of science: positivism, critical realism, interpretivism, 

postmodernism and pragmatism.  
 

This research project is anchored in the interpretivist philosophy which is concerned with the way 

human beings create meanings and make sense of the world around them in order to understand or-

ganisational realities and the fundamental meanings attached to them (Saunders et al., 2016, p. 134). 

Saunders et al. (2016, p. 141) state that the interpretivist perspective is highly relevant for business 

and management research as organisational affairs and processes are complex and often unique in 

terms of context. The interpretivist philosophy lies on the subjectivist and sociology of regulation di-

mensions, with the latter being concerned with the regulation of societies and human behaviour and 

seeking to suggest how organisational affairs may be improved within the framework of current con-

ditions (Burrell & Morgan, 1979). Since this research project tries to explore how organisational 

efficiency can be improved by regulating behavioural patterns, this study fits well on this dimension. 

Furthermore, interpretivism entails nominalist ontology, holding that social phenomena and realities 

are constructed through culture, multiple perceptions and consequent actions of social actors. It is fur-

ther associated with a subjective epistemology, focusing on the social actors’ opinions and interpreta-

tions that convey these social realities and how they are experienced. Finally, with regard to axiology, 
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interpretivism is value bound and reflexive. In this respect, interpretivists seek to include their partic-

ipants’ as well as their own interpretations into the research (Saunders et al., 2016, p. 151). Interpre-

tivism is typically associated with inductive approaches to reasoning, in-depth investigations and qual-

itative research methods. All in all, the interpretivist philosophy is regarded as an appropriate founda-

tion for this study aiming at investigating the impact of BDA on management control systems and 

behavioural properties in the form of effort allocation (coordination) and effort intensity (motivation).  

4.2.2 Approach to Theory Development 

Three main approaches to theory development are differentiated: deduction, induction and abduction. 

While deduction leads to a verification or falsification of a previously developed theory by testing and 

evaluating hypotheses, induction aims at theory generation as a result of the data analysis (Saunders 

et al., 2016, p. 145). For this study, it was deemed appropriate to apply an abductive approach, col-

lecting data to “explore a phenomenon, identify themes and patterns, and locate these in a conceptual 

framework” (Saunders et al., 2016, p. 145). Awuzie & McDermott (2017) state that instead of mov-

ing from theory to data, as in deduction, or data to theory, as in induction, abductive reasoning enables 

researchers to engage in a back and forth movement between data and theory, in effect combining 

deduction and induction in an iterative cycle.  
 

The nature of this study calls for the use of mainly inductive elements, while being accompanied by 

some deductive influences. Since the aim of this project is to investigate the impact of BDA on man-

agement control in a single organisational environment, the study is inevitably concerned with the 

context in which the event takes place, which is one of the main characteristics of inductive reasoning 

(Saunders et al., 2016, p. 147). Furthermore, induction enables an understanding of the human inter-

pretations of their social world which influences the cause-effect relationships between the variables 

to be explored. This inductive feature is in line with the chosen interpretivist philosophy, allowing the 

researchers to explore behavioural patterns – effort allocation (coordination) and effort intensity (mo-

tivation) – induced by the implementation of BDA. Finally, it was considered to be important to permit 

alternative explanations by following an adaptable, less rigid methodology, constituting another in-
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ductive characteristic (Saunders et al., 2016, p. 147). However, since the topic had already been de-

limited well before the actual research process had started and the researchers had a rather clear idea 

of what their interests would be focused on, it was deemed necessary to develop some sensitising 

concepts, a basic theoretical framework and broadly formulated propositions before commencing data 

collection. These were based on BDA and management control literature and seen as being open to 

changes. Hence, as the initially formulated propositions were adapted and revised after the data col-

lection and during the analysis procedure, the final version of the conceptual framework has been 

formed abductively. This involved a continuous process of comparing empirical data and theoretical 

concepts, that is, developing inductive inferences and testing deductive ones iteratively throughout the 

research (Saunders et al., 2016, p. 168).  

4.3 Research Design 

Influenced by the research philosophy and the approach to theory development, the next three layers 

of the Saunders’ research onion – methodological choice, time horizon and research strategy – focus 

on the formulation of the research design, thus constituting the general plan for operationalising the 

research question into a coherent research project (Saunders et al., 2016, p. 209). Subsequent to the 

three subsections elaborating on each of these three research design elements, the fourth subsection 

illustrates the finer details of the data collection and analysis methods applied in this study, eventually 

forming the centre of the research onion. 

4.3.1 Methodological Choice 

The methodological choice involves differentiating quantitative from qualitative research, based on 

whether the associated methods for data collection and analysis generate either numerical or non-nu-

merical data. Generally, “quantitative and qualitative methodologies have to be reinterpreted through 

their associations to philosophical assumptions and to research approaches” (Saunders et al., 2016, p. 

166). While quantitative designs are usually associated with positivism, a deductive approach and ex-

amining statistical relationships between variables, qualitative studies, for the most part, are related to 
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an interpretative philosophy (Denzin & Lincoln, 2011) and often commence with an inductive ap-

proach. However, in practice – and in this study likewise – a combination of the approaches is used, 

developing inductive inferences and testing deductive ones iteratively throughout the research (Saun-

ders et al., 2016, p. 168).  
 

Qualitative research designs are further associated with a variety of strategies, the case study research 

being one of them. Saunders et al. (2016, p. 168) stress that qualitative studies involve researchers 

operating in a natural setting and research context, in order to establish trust, participation, access to 

meanings and in-depth understanding. Furthermore, data collection is non-standardised, and the re-

search process is both naturalistic and interactive. These characteristics and criteria convinced the re-

searchers to choose a qualitative approach to the study with semi-structured interviews held with Auto 

Heinen managers as the main source of evidence. Since this study has drawn on various other sources 

of evidence in the form of management reports, graphical KPI trend developments as well as insights, 

observations and experiences provided by one of the researchers14 it may be classified as a multi-

method qualitative study (Saunders et al., 2016, p. 168). This study seeks to investigate the interplay 

between BDA and management control in an individual organisational setting, and the emphasis, as 

suggested by Malhotra et al. (2017), lies on the interpretation and understanding of this phenomenon, 

as opposed to attempting to quantify it.  
 

Despite the fact that mixed-method research designs combining quantitative and qualitative techniques 

are said to be associated with advantages such as triangulation, generalisability, diversity and comple-

mentarity (Saunders et al., 2016, p. 173) the researchers considered quantitative evidence to be unfit-

ting to the purpose of the research, since it is hard to quantify the direct influence of BDA on effort 

allocation (coordination) and effort intensity (motivation). Furthermore, the researchers believe that 

the qualitatively collected data and the corresponding analysis procedures prove sufficiently thorough 

to fulfil the aim of the research and to satisfy the corresponding quality requirements outlined in section 

4.4. 

 
14 Due to the corona virus crisis it was not possible for the researchers to enter Germany from Denmark to execute the case 
study on site. Hence, the second researcher unfortunately has missed the opportunity to independently make observations 
on site and had to rely on the exemplifications provided by the researcher who had worked for the case company in the 
past.  



 46 

Depending on the nature of the research project, the formulation of the research question and the 

choices in relation to the research design elements, the research is designed to fulfil either an explora-

tory, descriptive, explanatory or evaluative purpose, or a combination of these (Saunders et al., 2016). 

Exploratory studies are useful to clarify the understanding of an issue, problem or phenomenon and 

are flexible and adaptable to changes of direction with new insights appearing to the researcher 

throughout the research process. Given its fundamental nature, exploratory research often relies on 

secondary research and informal or formal qualitative approaches, such as case studies, expert inter-

views or in-depth interviews (Shields & Rangarajan, 2013). The research question and questions 

asked during data collection are likely to be what or how questions. Evaluative studies are applied to 

assess the effectiveness of organisational strategies, policies, programmes, initiatives or processes and 

to make comparisons between events, situations, groups or periods, thereby putting emphasis on the 

factors influencing the analysed effectiveness and comparing this understanding to existing theory 

(Saunders et al., 2016, p. 176). In this respect, this study, aiming at exploring the impact of BDA on 

management control in an individual organisational setting, may be seen as fulfilling both an explora-

tory and evaluative purpose. As the research design provides scope to facilitate more than one purpose, 

this project may be classified as a combined study (Saunders et al., 2016, p. 176).  

4.3.2 Time Horizon 

In accordance with the framework of the research onion, another design choice has to be made in 

relation to the time horizon of the research project. Saunders et al. (2016, p. 200) distinguish between 

cross-sectional and longitudinal research. While the former involves the time-constrained study of a 

particular phenomenon at a particular time, the latter aims to study change and development, thus 

providing the researchers with a measure of control over the investigated variables. Since this case 

study is to a large extent based on data derived from interviews conducted over a short period of time 

and with master’s theses projects generally being carried out on rather tight schedules, it may be clas-

sified as cross-sectional research. However, due to the fact that one of the researchers worked in the 

controlling department of the case study company in the past and by analysing reports illustrating the 

development over time of the major KPIs, the researchers have been able to introduce valuable longi-

tudinal elements to the research project. Furthermore, since the majority of the interviewed managers 
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have already worked for the case company before it experienced a change in ownership in 2009, the 

researchers have been able to gain some valuable insights into the way the gradual implementation of 

the BDA system has influenced practices in the case company over time. 

4.3.3 Research Strategy - Case Study 

The research strategy builds the link between the research philosophy and the subsequent choice of 

methods to collect and analyse data (Denzin & Lincoln, 2011). In order to find the right methods to 

use for this study, an interview was conducted with a management consultant specialised in the use of 

BDA at the initial stages of the research process. The interview lasted one hour and touched upon 

many of the theoretical topics related to BDA and management accounting. After this interview, it was 

clear that it would be most interesting to delve deeper into the topic by the use of a case study approach. 

This way, the implications of BDA on management accounting practices could be investigated on a 

more practical level. Hence, the researchers’ approach of exploring the influence of BDA on manage-

ment control in an individual organisational setting reflects Hopwood’s (1983) pioneering vision for 

applied research aimed at studying management control systems in the context in which they operate.  
 

Yin (2003) defines the case study as “an empirical inquiry that investigates a contemporary phenom-

enon within its real-life context, especially when the boundaries between phenomenon and context are 

not clearly evident” (p. 13). This characterisation seems to apply well in connection with studies of 

management control in the individual organisational setting. Yin (2003) then describes case studies 

having three main characteristics: the case study enquiry “(1) copes with the technically distinctive 

situation in which there will be many more variables of interest than data points, and as one result (2) 

relies on multiple sources of evidence, with data needing to converge in a triangulating fashion, and 

as another result (3) benefits from the prior development of theoretical propositions to guide data col-

lection and analysis” (pp. 13-14). While particular research strategies may be associated with a partic-

ular philosophy or approach to theory development, this does not apply for case studies, which have 

been used by positivist as well as interpretivist researchers, deductively as well as inductively, and for 

exploratory, descriptive, explanatory or evaluative purposes (Saunders et al., 2016). Eriksson & Ko-

valainen (2008) distinguish between intensive and extensive case studies. While the emphasis of the 
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former lies on understanding the case from the inside by providing a holistic and contextualised inter-

pretation, the latter aim at advancing or generating theory by comparing a number of cases to achieve 

generalisation. The definition of intensive case studies fits well with the nature of this research project. 

Case studies focused on the same research topic, but conducted in other organisational settings, can 

then serve as extensive case studies in order to strengthen the generalisability of the findings of this 

research.  
 

The case study method has been chosen because it has several advantages that suit the underlying 

nature of the study well. First of all, the influence of BDA on the coordination and motivation of 

employees is hard to isolate and to consider outside of its business context. The case study allows the 

researchers to investigate the topic straight from the business context and does not require the research-

ers to filter out other variables. Additionally, BDA is a highly contemporary subject which has only 

recently started to emerge in practical business contexts. The case study method is highly suitable to 

explore its use and to link the findings to the current theoretical standpoints on BDA. Furthermore, the 

holistic approach of the case study fits the topic well since it embraces the fact that it is hard to measure 

coordination and motivation levels in a set of data points and allows for a more inductive approach to 

gathering the required data. Lastly, the theoretical body of knowledge on BDA built up over the past 

years has allowed the development of theoretical propositions about the influence of BDA on manage-

ment accounting and has helped to pinpoint the most interesting aspects to touch upon while conduct-

ing the case study. 
 

Many, mainly positivist, researchers have criticised the use of case study research, since it would lack 

some important scientific attributes, such as generalisability and dependability of findings. These crit-

icisms have been widely labelled as ‘misunderstandings’ about the aim of case studies (Flyvberg, 

2011; Yin, 2003). Flyvberg (2011) states that these criticisms are mainly based on the use of small 

samples and the use of highly interpretive and qualitative research. Yin (2003, p. 10) counters these 

allegations by pointing out that the goal of a case study is not for statistical generalisation purposes by 

enumerating frequencies, but rather for analytic generalisation purposes, where the goal is to expand 

and generalise theories. Another main point of criticism is the lack of rigor that has been present in 

many former case studies. To avoid this type of criticism, this study follows Yin’s (2003) approach by 

keeping to strict guidelines and following the specific procedures he outlines in order to avoid bias to 
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influence the direction of the findings. The specific procedures that have been followed will be further 

explained in the next subsection. 

4.3.4 Data Collection and Analysis Methods 

The following section outlines the data collection process from the beginning stages until the final 

analysis of the data. The section is divided into three subsections: preparation for data collection; data 

collection techniques; and data analysis procedures. 

4.3.4.1 Preparation for Data Collection 

To make sure that potential influences of bias are minimised and to ensure dependability of the find-

ings, Yin (2003) advises researchers to follow specific guidelines while conducting their case study. 

Since Yin is considered to be a positivist (Piekkari & Welch, 2018), and as this study is of a highly 

interpretivist nature, a critical view has been taken in deciding which techniques and guidelines are 

both valuable and applicable so as to adopt them into the research design. 
 

One of the procedures that has been adopted into this study is the use of a case study protocol. The 

case study protocol “is a major way of increasing the reliability of case study research and is intended 

to guide the investigator in carrying out the data collection from a single-case study” (Yin, 2003, p. 

67). A case study protocol comprises the following: an overview of the case study project; an outline 

of the field procedures; the case study questions; and a guide for the case study report. Even though 

the case study protocol is considered as a valuable instrument for positivist studies primarily, the re-

searchers chose to establish one nonetheless since it generally helps researchers to stay targeted on the 

subject of the case study and to anticipate several problems that they could encounter along the way 

(Yin, 2003, p. 69). 

 

An overview of the case study project has been established in order to summarise and present the aim 

and main objectives of the case study. It presents the background of the project, why the project is 

undertaken, and it lists the research question and the propositions that will be investigated. This tool 
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has ensured guidance to the researchers in order to retain their focus on the topics they want to analyse. 

The second element of the case study protocol is an outline of the field procedures, which is a summary 

of the rules and guidelines that the researchers have agreed upon to follow while conducting the inter-

views during the data collection process. The third part of the protocol, describing the case study ques-

tions, has had a big influence on how the interviews have been conducted in the end. Following Yin’s 

(2003) guidelines, the research question has been subdivided into actively researchable propositions, 

which in turn have been dissected into Level 2 case study questions. Level 2 case study questions have 

been drawn up to capture the full scope of the propositions in a mental line of inquiry, listing all the 

questions that the investigators would like to see answered. These questions are directly focused to-

ward the researchers themselves and can include professional vocabulary. This deductive-oriented way 

of trying to organise the research propositions into specific research objectives has been used, since it 

helped the researchers to get a feel for and to identify the scope of the study and the current research 

question. This is supported by Saunders et al. (2016) who argue that, when relying on the use of 

interviews as a source of information, without at least some focus, the interviews will lack a sense of 

purpose and direction. In order to retain more inductive elements into the study and in order to be open 

to new views on the research topics proposed by the interviewees, it has been decided to group the 

Level 2 case study questions into key themes instead of translating them into verbal Level 1 questions. 

The key themes are presented in the next subsection data collection. The choice for key themes instead 

of specific predefined questions has led to the fact that the interviews have become of a more semi-

structured nature instead of a highly structured one. The last component of the case study protocol is 

a guide for the final case study report. A preliminary overview of sections and subsections for the final 

thesis has been drawn up to get an idea about what the final report should look like. This outline has 

been of the tentative kind and has maintained a degree of flexibility in order to accommodate changes 

experienced during the thesis process. The full case study protocol can be found in Appendix A of this 

thesis. 

 

In addition to preparing a case study protocol, some other preparatory activities have been carried out. 

Since one of the researchers worked in the controlling department of the case study company in the 

past, he has been able to inform his research partner about the major activities and processes within 
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the company. His contacts with the CEO and the head of controlling have been used to retrieve docu-

ments such as the organigram of the company and management controlling reports15 listing the most 

important KPIs used in the company. Next to that, one hour-long Skype conversation with the CEO 

has been undertaken to discuss the expectations of the collaboration from both sides and to agree on 

the research design. 

4.3.4.2 Data Collection Techniques 

The data collection process consisted of eight interviews with eight different individuals, all having 

another management function within Auto Heinen GmbH. All interviews have been conducted by both 

researchers with a single individual. All interviews have been held over Skype16 and have been rec-

orded for further analysis, after consent of all the interviewees. The interviews have lasted between 24 

and 49 minutes each, with an average of 37 minutes. At the beginning of each interview, the inter-

viewees were asked whether they would be comfortable with speaking English during the interview. 

Six out of eight interviewees said they would be most comfortable speaking German and to accommo-

date them, six of the interviews were held in German and verbally led by one of the researchers who 

is a native German speaker. Since the other researcher possesses basic German listening skills, he was 

able to point out topics to the leading researcher during the interviews in order to avoid bias and to 

ensure that the same things were discussed in both the German and the English interviews. The two 

remaining interviews have been fully conducted in English and have been led by both researchers. All  

interviews were held in a closed off room in the HR department and all interviewees seemed to be at 

ease in this environment. 
 

As already mentioned in section 4.3.4.1, the interview guides have been prepared by grouping the 

Level 2 case study questions (the mental line of inquiry) into key themes instead of translating them 

 
15 See Appendix B. 
16 Due to the corona virus crisis it was not possible for the researchers to enter Germany from Denmark to execute the case 
study on site. Flight tickets had been booked and accommodation arrangements had been made twice but had to be 
cancelled both times. After extensively discussing the circumstances with the owner of the case company and the local 
German authorities, it was agreed upon to hold the interviews via Skype. All interviewees originally targeted for the 
interviews accepted the request to use Skype as an interview tool instead of in-person interviews. 
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into specific predefined interview questions. The interview guides have been set up according to these 

themes, in order to make sure that all key topics would be discussed. The first interview that was 

conducted was with the CEO and was structured according to the following main themes17: 
 

1. Current view on the control function in Auto Heinen 

2. Main benefits of implementing BDA in the MCS 

3. Main drawbacks of implementing BDA in the MCS 

4. Effect of BDA on performance measurement and implementation of incentive system 
 

Since this interview was carried out the week before the other interviews, the researchers reflected on 

their initial experience and decided to alter the other interview guides slightly. Instead of asking spe-

cifically about benefits and specifically about drawbacks and limitations in these interviews, it was 

decided to go into the interviews with a more neutral approach and let the interviewees come up with 

an either positive or negative stance on the use of BDA. Following this intervention, the seven remain-

ing interviews all had the same general structure of approach since they were all held over a short time 

span. In order to incorporate discussion points that were considered to be interesting specific to a cer-

tain interviewee, bullet points were added, or concepts were highlighted in the particular interview 

guide before and in between the interviews. The structure of the key themes that were discussed for 

the other seven interviews was as follows18: 
 

1. Job responsibilities and use of data 

2. Benefits and drawbacks of BDA 

3. Performance measurement and incentive system 
 

To compensate for the lack of experience in conducting academic interviews, sufficient time has been 

spent during the weeks leading up to the interviews to study methodological literature advising begin-

ning researchers on how to properly carry out interviews. Several interview techniques have been fol-

lowed to ensure that the quality of the interview answers was of a high standard and usable for analysis. 

 
17 The full interview guide for the interview held with the CEO can be found in Appendix C.1. 
18 The full interview guides for the interviews held with the departmental and divisional managers can be found in 
Appendix C.2. 
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Rowley (2012) presents a comprehensive overview on what to consider when preparing for interviews 

as a novice researcher. At the outset of every interview, the interviewee was greeted and thanked for 

his time, followed by presenting him with a short summary of the study and communicating the antic-

ipated length of the interview. They were reminded that everything they will say would be treated as 

confidential and that if they were unwilling to answer a certain question, they did not have to. The 

introductory part of the interview was concluded by giving a short outline of the main themes that 

would be discussed. During the course of the interviews the following guidelines proposed by Rowley 

(2012, p. 265) have been taken into account regarding the way of asking questions: 
 

● Avoiding the use of difficult technical jargon 

● Avoiding asking two questions at once 

● Avoiding asking questions that could be answered with yes/no19 

● Avoiding asking (implicitly) leading questions 

● Avoiding asking questions that could be considered as invasive 

● Asking how questions instead of why questions, since the latter can create defensiveness on the 

informant’s part (Yin, 2003, p. 90) 
 

In general, a certain openness towards answers was tried to be maintained in order for the interviewees 

to come up with their own views on the topics that were being discussed. Whenever an interesting 

remark was made by one of the interviewees, follow-up questions were asked in order to delve deeper 

into the subject. This ensured a more semi-structured way of leading the interviews and enhanced 

variability in answers between different interviewees. 

 

Due to the fact that it was impossible to physically visit the case study site, some potentially valuable 

secondary evidence was lost in the form of direct observation. The original plan was to walk around 

the case study site during the days scheduled for interviewing in order to observe the processes within 

Auto Heinen and in order to gain an overview of the interrelationships between the different depart-

ments. This loss has been partly offset by the earlier mentioned fact that one of the researchers had 

 
19 A common exception to this rule was when the interviewee was asked to confirm the interpretation of a certain answer 
by the interviewers. 
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worked in the controlling department of Auto Heinen until one and a half years before the commence-

ment of the case study. Since he had gained a solid understanding of the company as a controller and 

as the company structure had only changed to a small extent, he was able to link the data collected in 

the interviews to his recollection of the processes in the company and was able to transfer this 

knowledge to his research partner. 

4.3.4.3 Data Analysis Procedures 

After the interviews had been successfully undertaken, the data needed to be analysed properly. This 

has been done by following a structural procedure consisting of the following steps: (1) transcribing 

the interviews20, (2) thoroughly reading the data, (3) summarising the data, (4) globally discussing the 

data, (5) coding the data and (6) translating the coded data into actual findings. 
 

Since the interviews have been recorded through Skype, it was possible to transform the interview 

recordings into written form by means of manual transcription. Every interview has been transcribed 

into a separate Word document and each interview has been given a unique confidentiality code, so 

that only the researchers know which individual belongs to which interview, as recommended by 

Saunders et al. (2016, p. 573). In order to remain a good overview of the conversation, the transcrip-

tions have been organised using bullet points to distinguish between the several key topics discussed. 

The interviews held in German have been transcribed in German, and Google Translate was used to 

transform the German transcriptions into an English version. All the translations have been directly 

compared by the German-speaking researcher for controlling purposes, who has made small adjust-

ments where necessary. All in all, the translations were already of very high quality and only several 

technical terms needed to be adjusted. Full transcripts of the interviews can be found in Appendix D. 
 

 

 

 
20 The interviews have not been transcribed in a literal sense. Instead, the oral expressions have been directly processed by 
the interviewers and have been written down in third person perspective and in fluent written sentences. This was mainly 
done to increase the quality of the online translations. 
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After this stage of data preparation, the researchers have started to get more familiar with the data set 

by thoroughly reading through all eight interviews sentence by sentence and by drawing up notes con-

taining the most remarkable notions spotted during this reading process. Through summarising the 

transcriptions, researchers become acquainted with the principal themes emerging from the interviews 

and they are able to identify the apparent relationships between the themes which they can later return 

to in order to investigate their validity (Saunders et al., 2016, p. 576). 
 

After this individual preparation, the global nature of the findings was discussed before turning to the 

individual interview notes. When the thoughts of both researchers were merged into one comprehen-

sive research framework and both the research question and its propositions had been further refined 

and solidified, key themes were introduced to be able to code the interview data in a structured and 

logical manner. Thematic analysis is often referred to as a ‘foundational method for qualitative analy-

sis’ (Braun & Clarke, 2006, p. 78) and it was chosen since it is suitable to use with several qualitative 

research methods including both inductively and deductively oriented studies (Saunders et al., 2016, 

p. 579). The main purpose of thematic analysis is to look for themes or patterns occurring across a data 

set and to link these themes to the research question, so they can be examined for further analysis 

(Saunders et al., 2016, p. 579). All themes would then be coded by using key words and would be 

distinguished by means of different colours in the interview transcriptions, which would allow to link 

units of data that refer to similar meanings, to contrast those meanings and subsequently group them 

for further analysis (Saunders et al., 2016, p. 582).  
 

At first the idea was to only include five main themes and assign a code and colour to each main theme. 

The coding labels were chosen primarily based on the research propositions and resulted in the fol-

lowing themes: BDA benefits, BDA drawbacks, performance management21, case company and other. 

In order to test whether this was an appropriate theming structure, one interview was used as a pilot 

case and themed according to these five themes. After this experience, the themes were considered to 

 
21 The reason for the fact that performance management was used as a main theme instead of organisational architecture, 
is that at the time of the theming process the third proposition was not yet defined by constituting the complete 
organisational architecture, but rather only performance measurement and performance reward systems. The third part of 
the organisational architecture, namely the partitioning of decision rights, was themed under BDA benefits and BDA 
drawbacks instead. 
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be too broad and were narrowed down into several subthemes. Next to this, the theme transparency 

was added since it could possibly fit into both drawbacks and benefits and it was deemed to be too 

important to be left into the other category. The final themes that have been used are presented in the 

theming tree in Figure 4. 

 

 
Figure 4: Theming Tree - Coherent Set of Themes and Codes 
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4.4 Research Integrity, Data Quality and Limitations 

When talking about the integrity of data and data quality issues, positivists and interpretivists differ in 

opinion about which concepts to use in their critical analysis. While positivist researchers use concepts 

such as reliability – relating to replication and consistency – and validity – referring to appropriateness 

of used measures, accuracy of results analysis and generalisability of findings – to assess the quality 

of their findings, interpretivists either adapt these terms into interpretivist parallels or outright reject 

them (Lincoln et al., 2011). Types of measurement validity are even often considered to be technically 

and philosophically inappropriate for qualitative research based on interpretive assumptions, where 

reality is considered as being multifaceted and more socially constructed (Saunders et al., 2016, pp. 

204-205). Since the philosophy of the researchers is more leaning towards interpretivism and since the 

study is based on qualitative research, it has been decided to use the parallels proposed by Lincoln & 

Guba (1985). They propose the use of the following concepts: ‘dependability’ for ‘reliability’; ‘cred-

ibility’ for ‘internal validity’; and ‘transferability’ for ‘external validity’. 

4.4.1 Dependability 

Interpretivist research is likely to be modified as the research progresses. Dependability means record-

ing all the changes that are made during the process to make sure that in the end a dependable account 

is produced that can be understood and evaluated by others (Lincoln & Guba, 1985). During the 

research progress, new insights have certainly emerged at various points in time. At these moments a 

discussion ensued in which the situation was discussed incorporating the new insights and deciding 

whether or not to adapt the current direction of research. To capture these moments, an overview on 

the development of the research question and propositions has been presented in section 4.1 of this 

thesis. Additionally, the case study protocol, even though it is a snapshot tool, presents a solid overview 

of the research intentions just before the data collection process started. 
 

Although these processes of change have been documented as thoroughly as possible, it is impossible 

to communicate the full thought process of the researchers to the reader. Hence, a fully transparent 

account of all the intricate details of the research process has not been represented. This is supported 
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by Saunders et al. (2016, p. 399) who state that an attempt to ensure qualitative research can be 

replicated by others would not be feasible or realistic without undermining the strength and flexibility 

of this type of research. 

4.4.2 Credibility 

Credibility emphasises the need to ensure that the representations of interviewees’ socially constructed 

realities actually match what they intended (Lincoln & Guba, 1985). With a study almost completely 

focused on interviews this is an important part of the quality of research. To deal with the threat of 

credibility issues, a set of guidelines, which have been outlined in section 4.3.4.2, has been followed 

in order to let the interviewees speak freely and to limit the level of invasiveness in the questions. 
 

However, this has proven to be one of the major challenges. Since the study encompasses some sensi-

ble topics, such as motivation during work and the introduction of a potential reward system, inter-

viewees might have felt uncomfortable at times while speaking about these topics. An example of such 

a situation emerged when one interviewee was asked about what measure he thought would best rep-

resent his job performance, and what measure he would like to see linked to a reward system. Before 

answering the question, he first asked, although in a jokingly manner, whether the CEO would get to 

hear this. He was reminded that everything he would say would be treated as confidential, no names 

would be mentioned and that we would only send the final thesis to the CEO. It is to be noted though 

that the CEO knew which people were being interviewed, and it would be potentially possible for him 

to track certain statements mentioned in the final thesis to specific employees, especially as all em-

ployees interviewed have different functions within Auto Heinen. Even though this potential bias can-

not be ruled out, there is no immediate reason to believe that this potential threat has inhibited the 

interview participants from speaking freely and openly. Another related issue that should be mentioned 

is that when interviewees were asked about what measure would best represent their job efforts and 

value creation for the company, there could be an incentive for them to indicate more easy to achieve 

measures. Especially when asked about which measure would be most fairly linkable to a potential 

reward system, interviewees could either consciously or subconsciously provide us with measures that 

they are particularly focused at or which they find easy to achieve. This problem has been tried to deal 
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with by asking the interviewee follow up questions about why he thinks it best represents his job 

efforts. 
 

There are several other potential threats to credibility that need to be considered when assessing the 

quality of the research findings. First of all, the concepts which are studied in this thesis are relatively 

hard to define. Examples of this include big data, coordination, controlling and management account-

ing. Not all of the interviewees are particularly knowledgeable about controlling and management 

accounting and are more technically oriented. This mismatch of prior knowledge has been handled by 

analysing the concepts beforehand, subdividing them into narrower and more easy to understand con-

cepts, which have then been used in the actual interview questions. Secondly, two of the interviews 

have been done in English, while the mother language of both interviewees is German. This poses the 

threat of the interviewees not being able to articulate and express their thoughts the way they intended 

and making them feel less comfortable during the interview. However, both interviewees demonstrated 

strong skills in using the English language and both have accepted to do the interviews in English after 

being offered to conduct the interviews in German. Third, the researchers have been aware that one of 

them was adopting the role of a partly internal researcher, giving rise to potential interviewer bias. 

While “the knowledge of the organisation, its complexity, processes and context represents an ad-

vantage on the one hand, it carries the disadvantage of familiarity on the other hand, which can prevent 

the researcher from exploring issues that would enrich the research” (Saunders at al., 2016, p. 208). 

This threat has been partly mitigated by the fact that the second researcher was adopting the role of an 

external researcher, thus ensuring a more independent view during the entire research process. A fourth 

potential problem, concerning interviewee bias, is that the CEO might have created a management 

around him who are all in favour of data-driven decision-making. This might have led to an overly 

optimistic view towards BDA, overstating the results outlined in Proposition 1, while understating the 

results in Proposition 2. In any case, since the interviewees have come up with many negative aspects 

surrounding BDA, the researchers think Proposition 2 still carries sufficient value. Finally, the valida-

tion process of verifying research data, analysis and interpretation to establish credibility (Saunders 

et al., 2016) has been outlined in a detailed manner in section 4.3.4.3.  
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4.4.3 Transferability 

Transferability of the study is ensured by presenting a complete overview of the research, including 

the research design, research questions, context, and findings and interpretations. This way the reader 

is presented with the opportunity to judge if the study is transferable to another setting (Lincoln & 

Guba, 1985). The issue of transferability of qualitative studies is disputed by some, since the small 

sample size does not allow for statistical generalisation. However, this does not mean that qualitative 

research interviews are intrinsically less valuable, since they are more intended to provide insights and 

to explore and explain, instead of striving for statistical generalisation (Saunders et al., 2016, p. 398). 

Instead of seeking statistical generalisation, qualitative studies often pursue analytic generalisation, 

where the investigator strives to generalise findings to some broader theory (Yin, 2003, p. 10). While 

the study builds on the assumption that finding compelling explanations about the impact of BDA on 

management control lies in the details and specifications of the individual organisational setting, the 

findings of this study can be tested for analytic generalisation by replicating the study in other indus-

tries and contexts to see whether the findings will be of a similar nature. 
 

In order to let the reader decide whether this case study would be transferable to other contexts, a case 

study protocol22 is outlined in Appendix A, an elaborate overview of the case study company is pro-

vided in Chapter 5, and an extensive discussion on the methodological ways of conducting this study 

and its shortcomings has been described in this section. Later on, the suggestions for further research 

will feature a critical analysis of the specificities of this case study and Auto Heinen as a case company 

and to what extent the findings can be expected to be generalisable to different organisational settings. 

  

 
22 See Appendix A. 
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5. Case Company 

The following chapter23 provides an overview of the organisational context this study engages with. It 

presents a fairly detailed and thorough outline of company-related specificities in order to supply the 

reader with sufficient background knowledge needed to comprehend the intricacies of the content of 

the analysis. The chapter is divided into four sections. First, the background and some key facts about 

the case company and industry are presented, followed by an outline of the company’s production 

processes and management structure, revealing which managers have been targeted during the data 

collection process. The third section introduces the BDA system and corresponding user interfaces 

applied in the case company, before some pivotal key performance indicators are outlined in the final 

section.  

5.1 Background and Key Facts 

The case company that this study and the investigation of the research propositions is based on is the 

German automotive parts manufacturing company Auto Heinen GmbH (henceforth referred to as Auto 

Heinen). Auto Heinen is located in the outskirts of a smaller-sized town called Bad Münstereifel, sit-

uated in the southwestern corner of North Rhine-Westphalia, close to the Belgian-German border. The 

company is specialised in the production of aluminium pressure die-cast components for the automo-

tive industry and indicates the processing of a variety of aluminium alloys, pressure die-casting, chip 

removal and assembling as its core competencies (Bloomberg, 2020). With more than 70 years of 

experience, Auto Heinen has a rich history of supplying the German car industry with automotive parts 

for various applications such as the engine, gear, steering and chassis mechanisms, and has been able 

to expand its business into other parts of Europe over the past decades. The automotive supply industry, 

in general, is characterised by exceptionally high requirements in terms of quality standards, durability, 

 
23 A big part of the information provided in this chapter, unless otherwise stated, is based on experiences, observations and 
insights obtained by one of the researchers who worked in the controlling department of Auto Heinen in the past.  
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delivery reliability, dimensional accuracy, wear-resistance, leak-tightness, cleanliness, microstructure 

or freedom of porosity. Focusing on the pursuit for constant improvement, high quality and techno-

logical development, the company is certified to ISO/TS 16949, ISO 14001 and ISO 50001. Employ-

ing around 270 employees, applying a shift operation model (production is running 24 hours a day 

every day of the year) and with production facilities exceeding 45,000 square metres, Auto Heinen 

achieved a turnover of €37 million in 2018. While the main clients include ZF, Ford, Bosch, Jaguar 

Land Rover, Daimler and Continental, the product portfolio varies from engine components for oil 

pumps, water pumps, cylinder heads, camshafts, valve gear, cowlings and chain drives to components 

and assemblies for gearboxes, gear shift systems, and steering gear housings. (Auto Heinen, 2020) 
 

In 2009, hit by the financial crisis and after going through some difficult years, Auto Heinen experi-

enced a change in ownership with the current managing director and owner (henceforth CEO) taking 

over the ailing company in the course of a leveraged buyout. At the same time Auto Heinen became 

part of the Scherer Group, a group of half a dozen manufacturing SMEs run by different family mem-

bers of the owner of Auto Heinen. Being convinced that the company had been running far from top 

efficiency, the CEO was determined that he could increase the production efficiency of Auto Heinen 

by a substantial amount. As a highly data-driven individual, the CEO strongly believed that the imple-

mentation of a sophisticated production controlling system on the basis of advanced information tech-

nology would lead to an increase in the performance of Auto Heinen. During his years as leader of the 

company, the CEO managed to establish a data focused mentality throughout the higher management 

and the production leaders. 24 He stated that the main goal of the controlling mechanism of Auto Heinen 

is to create full transparency to all employees, and further underlined his affection for data-driven 

decision-making by expressing that if he notices someone actively making use of data, he considers 

him as being ‘a good guy’. Highly advanced sensor-based data systems were installed on the shop 

floor and it was made sure that data would be readily available to everyone that could make use of the 

data by means of various web-applications and user interfaces.25 
 

 

 
24 This related back to the credibility issues of interviewee bias in subsection 4.4.2. 
25 More will follow on the functionality and the features of the BDA system in section 5.3. 
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As specified on their website, the guiding principle is to transparently control the entire die-casting 

process and all its influencing variables. Since only transparent knowledge of data and facts ensures 

that appropriate corrective actions are taken, the visualisation of processes, procedures, documents, 

tasks and KPIs are essential to process improvements, increases in productivity and all the develop-

ments in general. Through high investments in digitisation, automation and lean management, Auto 

Heinen tries to realise ongoing technological improvement. (Auto Heinen, 2020) 

5.2 Production Process and Company Structure 

With the production process being divided into two main stages, Auto Heinen distinguishes between 

two production departments: the die casting department and the mechanical processing department. 

Since the processes and technologies during the first stage of production are much more complex and 

sophisticated, and thus more difficult to copy, the competitive advantage of Auto Heinen is based on 

their technical and engineering know-how in the field of high-pressure die casting. Die casting, in 

general, is a casting process characterised by forcing molten metal under high pressure into a mould 

cavity. As the casting equipment and the metal dies (tools) represent large capital costs, the process is 

limited to high-volume production. In Auto Heinen, the die-casting department uses heavy machinery 

to transform various kinds of aluminium-magnesium and aluminium-silicium alloys into semi-finished 

products. The technology is based on thirteen automated production cells with cold chamber pressure 

casting machines with a mould closing force range of 320-1200 tons. When the parts come out of the 

die casting department, they are transferred to the mechanical processing department where they are 

further refined through chip removal and made ready for delivery. Here the technology is based on 

modern multi-spindle CNC milling and turning centres, automated special processing lines for large-

volume production and flexible special purpose machines for short runs and prototypes. The fitting of 

components as sub-assemblies or complex groups of assemblies rounds off the services provided in 

the mechanical processing department. (Auto Heinen, 2020) 
 

The management structure of Auto Heinen is shown in the organigram in Figure 5. The cells marked 

with a green colour are the managers that have been interviewed in this case study. Since the CEO, 
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generally living in Italy, is present on-site only for two weeks a month, he has installed a plant manager 

who runs the day-to-day operations at Auto Heinen. The plant manager has four departmental manag-

ers reporting to him, of which three have been interviewed.26 These are the head of process planning 

& quality assurance, the head of the die casting department and the head of the mechanical processing 

department. In turn, the departmental managers have several divisional managers reporting to them in 

their daily operations. Within the department of process planning & quality assurance, it was decided 

to conduct an interview with the divisional head of quality assurance die casting department. This 

individual was chosen over the other divisional heads since the die casting department is more affected 

by the BDA system in its daily operations and thus was considered as more relevant to the study. Next 

to the head of the die casting department, two divisional managers were interviewed within this de-

partment, namely the head of operations in the foundry and the head of maintaining the machinery in 

the die casting department. Within the mechanical processing department the divisional head of pro-

cess automation was asked for an interview, since he was expected to present valuable information 

about the relationship between people and machines in the company, and how data was used to strike 

the best balance between the use of human labour and the use of machinery. 
 

 
Figure 5: Organigram Auto Heinen  

(slightly adapted for simplicity purposes and translated into English)  

 
26 The commercial manager was assessed as being the least relevant to the case study, as his daily work routines are not 
affected by the BDA system implemented in Auto Heinen. Due to a limited amount of resources it was deemed more 
interesting to interview subordinates of the other three departmental managers instead of interviewing the fourth 
departmental manager. 
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Following the advice of the CEO, only departmental and divisional managers have been interviewed. 

The CEO discouraged the researchers to target lower level employees, as he would expect them to give 

less valuable information and since the CEO saw more room for improvement regarding the design of 

the organisational architecture by targeting the higher levels of the organisation. This has not been 

seen as extremely problematic by the researchers since four divisional managers have been inter-

viewed, who are operating directly on the shop floor and have considerable knowledge about the work-

ing activities of the lower level employees. However, if it had been possible, the researchers would 

have liked to interview some of the lower level employees as well, to gain more specific insights in 

how the sensor-based BDA system affects their working behaviours. 
 

Within both the production departments, the activities and corresponding employees are classified as 

either direct or indirect, with the skill requirements of the direct machine operators being significantly 

lower as compared to those of the indirect jobs. The direct machine operators are responsible for re-

moving the parts from the die casting cells, stacking finished parts and rejects, and constantly cleaning 

the machines. While the divisions foundry (DC) and chip removal & assemblies (MP) comprise the 

direct machine operators, all the other divisions – such as the maintenance divisions within both the 

production departments and the entire process planning & quality assurance department – are charac-

terised by their indirect production activities. The increasing automation has led to a decrease in the 

number of direct machine operators required, who are now handling two or more machines simultane-

ously, but has increased the need for indirect employees required to monitor the production processes 

and to maintain the machinery. 

5.3 BDA System 

The BDA system implemented in Auto Heinen is based on an integrated platform that establishes new 

channels of communication between various manufacturing enterprise units, including humans, ma-

chines, sensors, robots, measuring devices, ERP systems, production data acquisition systems, or em-

ployee time-recording systems. Through the integration of extensive and intelligent sensor systems, 

powerful electronics and customised software applications, a continuous digital information exchange 
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is enabled. All the machines and technical devices are equipped with various temperature, pressure, 

speed, density, optical, distance and displacement sensors. Serving as an interface between the differ-

ent devices and the server database, the communication platform records all the analogue and digital 

signals emitted by the sensors and transmits them to the data centre. The generated data are then inte-

grated with various web-based software applications27, available through thin clients and touchscreen 

monitors installed at each machine, device and workplace. With the vast amount of data records trans-

mitted by the sensor technology, the enormous pace of real time data delivery, and the many different 

machines, systems and devices generating data of various natures, the sensor-based BDA system ap-

plied in Auto Heinen exhibits all the characteristics of Big Data, popularly bundled in the three Vs of 

volume, velocity and variety (Russom, 2011).  
 

The system’s functionality and features are anchored in the domains of Industry 4.0, Internet of Things 

(IoT) and Artificial Intelligence (AI). Industry 4.0 refers to the fourth industrial revolution and fosters 

‘smart manufacturing’, where machines and devices are augmented with sensors and connected to 

systems that visualise the entire production process and provide automated recommendations for de-

centralised decisions. The IoT concerns the digitisation of physical objects that are integrated into a 

digital network, thus forming a cyber-physical system with automated information exchange, while AI 

refers to systems and devices that are capable of successfully making autonomous decisions on the 

basis of previously collected experiences and perceptions of the immediate environment. Combining 

BDA, IoT and AI, industry 4.0 is an organisational design concept that aims to interconnect cyber-

physical systems that cooperate and communicate with each other and with humans in real time over 

the IoT, create a virtual representation of the production and information transparency, and enable 

decentralised decisions by providing technical assistance in the form of clear, aggregated and visual-

ised information.28 
 

 

 

 
27 The various front-end user interfaces are illustrated below.  
28 The information provided in this paragraph is based on a document (an application for funding for innovation projects 
and industrial research) placed at our disposal by the CEO of Auto Heinen (the document is not provided in the appendices 
due to the fact that it contains confidential financial information).  
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In Auto Heinen, the sensor-based monitoring system enables the capture of all the relevant shop floor 

data in real time and creates a transparent reflection of the production processes and manufacturing 

environment. It allows for proactive interventions into the processes, improves the understanding of 

complex process correlations and ensures that the data is processed and visualised in such a way that 

the specific requirements of different user classes are met. With BDA defined by Kwon et al. (2014) 

as “technologies and techniques that a company can employ to analyse large-scale, complex data for 

various applications intended to augment firm performance in various dimensions” (p. 387), the sen-

sor-based BDA system implemented in Auto Heinen certainly fits this definition, as large-scale pro-

duction-related data are analysed and processed for multiple applications in an attempt to increase 

process quality and productivity. 
 

Since Auto Heinen is operating in a very capital-intensive industry, an important specific application 

of the system is represented by the concept of predictive maintenance. By means of an early warning 

system based on AI, the collected sensor data of the connected machines and devices are compared in 

real time with data patterns previously identified and stored in a catalogue of fault conditions. In the 

event of a match, an automated warning is derived that informs the user about the predicted machine 

malfunction or breakdown and recommends countermeasures. Thereby, the improved coordination of 

the employees carrying out the planned predictive maintenance measures prevents the loss or impair-

ment of assets. Predictive maintenance is an example of how BDA, building on descriptive analytics, 

opens up new pathways towards the use of descriptive and prescriptive analytics, forecasting sound 

prognosis of potential future events and proposing solutions along with likely outcomes, as described 

by Appelbaum et al. (2017).29 
 

As stated above, each machine, device and workplace is equipped with a touchscreen monitor through 

which the respective addressees can retrieve the required information. The various web-applications 

and user interfaces – representing the front end of the client-server BDA system – that are in use at 

Auto Heinen are developed and maintained by the Italian company SCT Technology GmbH (hence-

forth referred to as SCT). SCT was founded by the CEO and owner of Auto Heinen and is a small 

company specialised in the development of software applications with the objective to pioneer the 

 
29 See subsection 2.3.1 for a detailed discussion on the expanding scope of management control.  
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Scherer Group member firms’ shop floors towards Industry 4.0. Under the leading principle of trans-

parency, visualising processes, flows, tasks and key figures, the solutions developed by SCT are cus-

tomised according to the specific requirements and production environments of the different member 

companies. The following paragraphs provide an overview of the various web interfaces, referred to 

as VISUs, that are used in Auto Heinen and are retrievable for different user groups at each machine, 

device and workplace. By categorising different types of information into different interfaces (VISUs), 

the company tries to prevent that the various users might get overloaded with data that are not relevant 

for their field of expertise, thus satisfying the different needs and purposes of the various user groups. 

While one of the instruments, referred to as CastVISU, directly and specifically visualises the produc-

tion processes, the remainder of the applications focus on different aspects of shop floor management 

in general.  
 

CastVISU involves process management and represents the instrument where the sensor system comes 

into effect in the most evident manner, forming the connection between the sensor signals received 

from the machines and devices and the multiple functions of the BDA system. It displays the process 

status, provides an overview of real time process data and visualises the process parameters – such as 

cycle time, temperature, distance and pressure – by means of a curve graphic, the so-called ‘shot curve’ 

(referring to the die casting process). Furthermore, CastVISU enables the monitoring of selectable 

process parameters through a traffic light system configured with process-dependent tolerance levels 

and normal ranges, the execution of trend analyses and the documentation of process optimisation. A 

snapshot of a CastVISU application case is shown in Figure 6. It illustrates from top to bottom (1) a 

‘shot curve’ along the dimensions distance, speed and pressure, (2) the trend developments in combi-

nation with the corresponding tolerance levels, and (3) the entire process data related to the last five 

‘shots’ through a traffic light system. 
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Figure 6: Process Monitoring - Snapshot of a CastVISU Application Case 
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Within the second category of applications, DocVISU provides a collection of all the documents that 

are related to a specific part number, machine or job, including process and quality control instructions, 

guidelines for preventive and corrective maintenance, or fault pattern catalogues, structured by user 

group. PlanVISU is used for capacity planning, visualisation of order data and inventory levels at 

different production stages throughout the entire parts list, and machinery equipment sequencing. 

ShiftVISU is a communication tool that visualises the current status of production and enables the 

users to inform the line control and superiors about various occurrences, incidents, malfunctions and 

corresponding countermeasures during the particular shift. ToolVISU facilitates the master data man-

agement of the moulds and the corresponding tool components, visualises their repair history and 

scheduling and tracks their service life. QualiVISU involves cost and quality control, visualises reject 

rates in absolute and relative figures, illustrates the frequency of different causes of rejects, displays 

the current quality status of machines and devices, and calculates and reports the entire quality costs 

throughout all production stages, split into various classifications. Lastly, MESVISU30, which is con-

nected with the production data acquisition system (ERP) and the employee time recording system, 

displays key output figures (quantities, reject rates, utilisation, OEE, productivity or the frequency, 

duration and causes of machine downtimes)31. The particular figures can be evaluated along different 

dimensions (time, machines, parts) and over different levels of aggregation by the setting of appropri-

ate filters. 

5.4 Major Key Performance Indicators 

As mentioned above, the most important KPIs in terms of production output figures are retrievable 

through MESVISU and will subsequently be outlined briefly in order to provide a solid foundation for 

the data analysis section. The particular figures can be evaluated along different dimensions and over 

different levels of aggregation by the setting of appropriate filters. First, a particular KPI can be ana-

lysed from a company-wide perspective (including the entire machine park), from the perspective of a 

particular department (focusing on either die casting or mechanical processing), or in relation to an 

 
30 MES stands for manufacturing execution system.  
31 The most important KPIs are elaborated on below. 
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individual machine. Second, the evaluation can be carried out with respect to an individual part number 

or as a total over the entire product portfolio. Third, the KPIs can represent a single shift, a day, a 

week, a month, or the entire year, thus allowing for both detailed analyses of proceedings during a 

particular shift and long-term trend analyses. Thus, by setting the filters accordingly along these di-

mensions, KPIs with every possible combination of machine, part and time can be tracked and evalu-

ated.  
 

First of all, the reject rate is a key indicator with regard to production quality, showing the rejects as 

a percentage of the total production quantity, that is, good parts and rejects. The reject rate is calculated 

as follows: 
 

!"#"$%	!'%"	(%) 	= 	,-./"0	12	!"#"$%3	/	51%'6	7-'8%9%:	;01<-$"<	 

 

Another important performance indicator is the machine and plant availability. Auto Heinen distin-

guishes thereby between utilisation and overall equipment effectiveness, referred to as OEE. Utilisation 

relates the actual time that a particular machine or device is available to the machine capacity. The 

machine capacity in Auto Heinen – operating continuously over three shifts per day – is 24 hours per 

day, or 8 hours per shift. The actual machine availability time is derived by subtracting the planned 

machine downtime (tool set-up and planned maintenance) from the machine capacity. Utilisation is 

calculated as follows: 
 

=%9693'%918	(%) 	= 	>$%-'6	?'$ℎ98"	>A'96'/969%:	59."	/	?'$ℎ98"	B'C'$9%:	 

 

OEE goes one step further and identifies the percentage of manufacturing time that was truly produc-

tive. OEE is a manufacturing best practice and represents the best single measure for identifying losses, 

benchmarking progress and systematically improving the productivity of the manufacturing process. 

By relating the target production time to the time the machine or device is available, OEE incorporates 

both a quality factor (basing the target time on good parts only, excluding the rejects) and a time factor 

(basing the target time on the ideal speed of production, that is, the theoretical cycle time one part 

should take). Hence, while the unplanned machine downtimes are not considered in utilisation, OEE 

takes account of them indirectly through the quantity of good parts as an input factor for the numerator. 
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OEE is calculated as follows: 
 

DEE	(%) 	= 	5'0F"%	59."	/	>$%-'6	?'$ℎ98"	>A'96'/969%:	59."	 
 

where 
 

5'0F"%	59."	 = 	5ℎ"10"%9$'6	B:$6"	59." ∗ (51%'6	7-'8%9%:	;01<-$"< − ,-./"0	12	!"#"$%3)	 

 

A slightly modified version of OEE is a measure in Auto Heinen referred to as productivity. In addition 

to the factors influencing OEE, it takes account of the number of machines one individual direct ma-

chine operator is handling simultaneously. Hence, productivity adjusts the OEE by taking into account 

the labour hours needed to carry out the respective processes.  
 

A final crucial KPI concerns quality costs, which represent the total amount of costs that emerge from 

quality-related deficiencies. Tracking and classifying these costs allows the management to evaluate 

the effect of investments in quality by quantifying the corresponding quality cost improvements. In 

Auto Heinen the quality costs are split into various categories, such as costs of rejects (product costs 

less the value of reusable raw materials), costs of internal and external rework (costs of manual work 

needed to eliminate minor manufacturing defects), costs of returns (costs of undetected rejects returned 

by clients after delivery), and costs of special deliveries (logistics costs arising from delayed client 

deliveries).   
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6. Findings and Analysis 

The following chapter presents the findings and analyses how the evidence32 collected during the case 

study relates to the propositions that have been posed in the conceptual framework. The first section 

focuses on how the benefits of the sensor-based BDA system are perceived in Auto Heinen, while the 

second section pinpoints the drawbacks arising with the implementation of the BDA system. Both the 

benefits and the drawbacks are analysed in terms of their relation to management control, from both a 

coordination and motivation point of view. After analysing the evidence to answer the first two prop-

ositions, the third section presents an overview of the various findings to give the reader the oppor-

tunity to interpret and compare them. In section four, a more application-oriented perspective is 

adopted by investigating how the coordination and motivation problems in Auto Heinen may be alle-

viated through the organisational architecture that is upgraded by the exploitation of BDA. By partly 

referring to the insights gained through the investigation of the first two propositions, the third propo-

sition analyses how the impact of the BDA system on coordination and motivation is related to a par-

ticular MCS, that consists of three interrelated elements – performance measurement, performance 

reward and decision right partitioning. 

6.1 Proposition 1 - Benefits of BDA on Management Control 

This section presents the evidence to answer Proposition 1 as stated in the conceptual framework: 
 

Proposition 1: The implementation of the sensor-based Big Data Analytics system has positive 

implications on management control in Auto Heinen. 

a. The BDA system has positive implications on coordination. 

b. The BDA system has positive implications on motivation. 

 
32 The interview transcripts can be found in Appendix D. The coding throughout the remainder of the paper (P1 to P8) 
refers to the corresponding interview subject in Appendix D (D.1 to D.8).  
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As the framing of the proposition already shows, the findings to this proposition have been split be-

tween proposition 1a, reviewing the benefits of BDA from a coordination perspective, and proposition 

1b, analysing them from a motivation point of view. 

6.1.1 Proposition 1a - Coordination 

After gaining insights from all eight managers, there seems to be a general consensus that most of the 

self-evident benefits of applying BDA are related to coordination. According to the CEO, “the main 

goal of the Big Data infused controlling system is to create transparency throughout the entire organi-

sation” (P1). He argued that everything that is transparent has some importance and that a company 

can generally only be steered or managed when everything is transparent. He emphasised the follow-

ing: “Through the use of BDA Auto Heinen is not flying without a navigation system, being able to 

track everything that occurred in the company at any point in time. The entire workforce is given 

access to the system and the data, thus enabling all the employees to comprehend what happened every 

month, every day and every shift. Instead of having to be reliant on instincts and feelings, the fact that 

everything is tracked ensures to obtain a clear idea of what is happening in the company in terms of 

numbers” (P1). Another departmental manager repeated this by saying that through the use of BDA, 

managers and workforce do not have to be reliant on what in German is called Bauchgefühl, or so-

called gut feelings, but obtain the ability to approach decision-making from a more objective stand-

point (P5). There is a general feeling that making data-driven decisions leads to more efficient effort 

allocation and thus better coordination. 
 

The global and individual increased transparency33 serves other coordination-related benefits as well. 

One of the divisional managers mentioned that the sophisticated BDA system provides a comprehen-

sive overview of all the different areas in the company. While beforehand the different data elements 

needed to be gathered from different sources and Excel sheets, now information related to all aspects 

of the business is pulled together into one place (P4). Furthermore, multiple departmental and divi-

sional managers highlighted that through the implementation of the BDA system everyone can retrieve 

 
33 See detailed explanation of individual and global transparency in subsection 2.3.1. 
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the data that is needed themselves (P1/P3/P8), thus decreasing the reliance on the controlling depart-

ment (P8). The CEO stated that the managers can work more individually this way and that they can 

analyse by themselves what happened and why (P1). One of the divisional managers acknowledged 

this: “The use of DocVISU enables access to all the relevant documents corresponding to individual 

project or part numbers from a single database – this entails the production and test schedule, drawings 

and specifications, historical and current developments regarding rejects and corresponding counter-

measures. Parameter profiles can be tracked through CastVISU, while QualiVISU, directly connected 

to each device, enables the line control to determine the current machine status from a quality point of 

view and to grant deviation approvals. Optical and X-ray inspections allow for distinguishing up to 45 

different error patterns, thus providing the information to implement appropriate countermeasures” 

(P3). Another departmental manager highlighted that the transparency not only influences the work of 

the managers, but also lower-level employees that are carrying out indirect production activities at the 

production lines: “Using DocVISU, the employees can independently access all documents required 

for repairs and carry out the removal and installations of new machine elements individually, which 

makes sure that the machine is ready for use again in a short period of time” (P8). 
 

In contrast to the fact that BDA makes employees work more independently, it also works the other 

way around by enhancing the communication between superior and subordinate. By tracing all the 

process characteristics, incidents and the corresponding countermeasures taken during each shift, the 

superior manager can engage in a discussion with his subordinates to clarify and identify potential 

mistakes that have been made or machine failures that have occurred. Since ShiftVISU – the commu-

nication interface – is connected with the employee time recording system, where the workers log on 

at the beginning of their shift, the produced quantities and moments of downtime can be directly traced 

to the specific shift and machine operator. These values can be compared to averages, so that anomalies 

can be identified and reasons for particular issues can be pinpointed in a timely manner. The particular 

manager that recognised this benefit said it was a huge difference compared to what he had experienced 

at other die casting companies before he started at Auto Heinen and described the strengthened direct 

communication as “a very great benefit overall, while nothing is lost” (P2). Another departmental 

manager added that the communication can also initiate from the subordinate. The current technolog-

ical capabilities allow for a signalling system, where low quality production can be detected, and the 
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operators are warned that something needs to be adjusted in order to increase the quality of production. 

They can then look for help from colleagues or superiors in order to fix the problem (P5). 
 

Next to the enhanced vertical cooperation between superior and subordinate, the introduction of BDA 

has also strengthened horizontal cooperation between departments. Since several important KPIs, such 

as production output measures (utilisation and OEE) and quality costs, span several divisions and de-

partments, horizontal cooperation is needed to influence each other’s behaviour. Only by sharing in-

formation and collaborating with colleagues to improve the KPIs, desirable results can occur. This was 

emphasised by one of the divisional managers who has engaged in partner relationships with other 

managers to make sure that joint actions are taken to achieve expected quality standards. BDA has 

made it easier to be aware of the actions taken by other departments and to be up to date about the 

progress of the respective KPIs (P3). These comments are strengthened by another divisional manager 

who underlined that “the overall process can only be optimised through mutual analysis and coopera-

tively initiated actions and measures” (P4). 
 

Effort allocation can only be optimised when priorities are set straight and when following those pri-

orities leads to value creation for the company. Multiple managers have perceived the BDA system to 

help them prioritise the right actions (P3/P6). One of the divisional managers involved in maintenance 

elaborated on this and stated that “the availability of the machines is captured by MESVISU and the 

KPIs utilisation and OEE, whose values and developments form the basis for prioritisation” (P5). 

When encountering a problem, the first step for him is to determine the cause of the problem. All 

necessary information is provided by MESVISU, showing what type of downtime occurred, what the 

duration is of the downtime, how long the average troubleshooting takes to fix the problem, and so 

forth. The repair plans and predictive maintenance measures are subsequently coordinated following 

these data sources, which eventually should close the circle and improve the respective key figures 

(P6). Another departmental manager stressed the importance of data to set the right priorities by saying 

that it helps him to “coordinate the employees in such a way that possible bottlenecks can be remedied 

in good time” (P8). PlanVISU supports the identification of bottlenecks since it shows to what extent 

certain jobs are processed according to plan, whether there is a time lag, what the quality status of the 

machines is in terms of cycle time and scrap rate, how long the downtime lasts and how much time 
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buffer until delivery to the customer they have (P8). As emphasised by a divisional manager, the in-

formation provided by the BDA system assists in devising shift plans and allocating the employees in 

such a way that the inspection efforts and sample sizes are reduced for machines that are running 

inconspicuously and thus are not relevant in terms of quality problems, in order to generate more ca-

pacity for problematic parts (P3). 
 

Another factor that alters and enhances coordination within the firm is the use of BDA for predictive 

and prescriptive purposes. The BDA tools have opened up possibilities to repair machinery proactively 

by analysing historical descriptive data and using these insights to carry out targeted maintenance by 

predicting when a machine has a high risk of breaking down instead of waiting for a machine to actu-

ally malfunction, which needs a more costly repair. It was mentioned that this is of great importance, 

since the delivery times of certain spare parts are often considerable and urgent repairs are time-con-

suming and expensive (P8). One of the departmental managers elaborated on this coordination-related 

benefit: “BDA enables the discovery of weak points and problems early on, which makes early, pre-

ventive repairs possible. CastVISU recognises whether cycle times should be shortened or extended 

and optimises the point in time when machine parts have to be replaced and new ones ordered” (P2). 

This predictive maintenance also flattens the maintenance cost curve, since unexpected breakdowns 

are largely eliminated, which makes it easier to predict periodic amounts of maintenance costs (P6). 

All in all, the available data can be used to draw useful conclusions which allow for proactive action 

and planning (P2).  
 

However, instead of blindly relying on only data, experience is also highly valued and needed within 

Auto Heinen because of the complexity of the production processes, and data and experience tend to 

act in a complementary way. The priority lists retrieved at shift changeover that show which machines 

should be prioritised in terms of maintenance give shift managers and their subordinates also a certain 

degree of freedom of action which leads them to make use of their experience (P4). In other words, 

the data does not take over the jobs of the employees by prescribing exactly what they need to do, but 

rather assist them in choosing how to allocate their efforts most efficiently (P3/P6). 
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6.1.2 Proposition 1b - Motivation 

After having discussed the perhaps more apparent benefits that the application of BDA has on coordi-

nation, this section presents evidence that the BDA system also improves motivation of the workforce. 

A small proportion of the interviewed managers have been quite sceptical about the motivational ben-

efits that BDA can bring to organisations. This shows from one of the comments of the CEO, express-

ing that from his point of view “the controlling system using BDA, generally, does not fulfil a moti-

vational purpose, but is rather merely a management tool making sure that a company can be managed 

in a transparent way” (P1). He also commented that if BDA were to serve a motivational purpose, it 

would be most probably the upper management that would benefit, and not the lower level employees 

(P1). Another divisional manager assessed the level of intrinsic motivation to be very high already 

before the implementation of the BDA system and said that he has not noticed any describable changes 

ever since (P7). 
 

However, the other managers held another view on the topic and described ways how motivation is or 

could be enhanced by the application of BDA. Given that the information transferred to employees is 

100% correct, one of the departmental managers mentioned that he believes that “there is a lot of 

potential to enhance motivation if the employees are supplied with more information and KPIs” (P5). 

In fact, the managers believed that all three psychological aspects as described in cognitive evaluation 

theory – feelings of competence, autonomy and relatedness – play a role in relation to the increased 

motivation. The managers reacted affirmingly when they were asked whether the implementation of 

the BDA systems enabled the company to better utilise specific knowledge of the subordinate employ-

ees. One of the departmental managers underlined the importance of the specific knowledge of his 

subordinates by saying that “the employees at the base know the weaknesses of the processes and are 

best acquainted with the entire process variety and the respective key figures and criteria, since they 

work with them every day” (P2). He underlined that their feelings of autonomy and competence have 

increased since they can contribute their own experience to their jobs and make independent decisions 

using the data that is provided to them (P2). One of his colleagues added that the increased autonomous 

decision-making power serves as both an incentive as well as a relief for many employees (P6). An-

other departmental manager stated that “an employee will have a lot more fun working if he can figure 
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everything out by himself by retrieving all the necessary documentation using DocVISU” (P8). In 

addition, he noted that the employees with specific knowledge have the power to participate in defining 

the tolerances for crucial process parameters and bring their own experiences to bear, giving them a 

more competent feeling. He continued by saying that “he is sure that this participation in decision-

making has a positive impact on the motivation of the employees” (P8). Furthermore, he also touched 

upon an increased feeling of relatedness by saying that by the increased decision-making power “the 

employee participates directly in society and the optimisation process” (P8). He pointed out that the 

fact that the employees are not dependent on others and do not continuously need to ask the supervisor 

for instructions, strengthens their self-esteem (P8). 
 

Although the CEO emphasised that the main benefits of the increased transparency created through 

BDA lie in the fact that it improves effort allocation, many of the other managers have communicated 

that they believe it also directly heightens the effort intensity. After implementing the sensor-based 

BDA system, it took some time before these motivational benefits emerged. One of the divisional 

managers described a four-step change process during which the employees internalised and accepted 

the BDA system after having a hostile attitude towards it at first: “Initially, the employees feared the 

new system and saw it as a means for top management to monitor everything that the employees were 

doing and use it as a surveillance tool. During the next period, although still being allowed to either 

work following the old ways or using the new system, the employees increasingly chose to make use 

of the new system. During the third stage the hostile stance towards the system started to disappear, as 

I had many of my subordinates coming to me to ask about the various functionalities and how the 

different instruments included in the system worked. Over the past half year, the employees have even 

started to come up with suggestions on how to alter the Big Data tools to their needs and how to 

optimise the interfaces to increase their effectiveness in assisting the workforce” (P3). 
 

The employees also noticed that due to the fact that everything that is happening in the company is 

being tracked, ensures that upper management is able to act on problems encountered by the subordi-

nate employees way faster. Instead of perceiving BDA as an external danger, it became clear for the 

employees that it actually served as an automatic communication tool with their supervisors. As one 

of the divisional managers made clear, “the employees perceive that by documenting their own actions 

and findings in the area of quality control, the employees in upstream processes and departments are 
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made aware of their own actions and that counteractions occur relatively quickly from these areas” 

(P3). This process shows how the employees have been able internalise the new data systems to in-

crease their motivation towards their jobs. 
 

One of the managers working with both direct machine operators and employees carrying out indirect 

production activities said that “he believes motivation is increased by the increased data possibilities, 

since employees do not have to grope in the dark anymore about how they have done their job” (P4). 

He explained himself by saying that the ability to easily access and retrieve data has made their jobs 

easier in some way. Before the implementation of the new BDA system the employees had carried out 

their job responsibilities without knowing which aspects of the job needed to be optimised and without 

receiving feedback about the quality of their work. However, he noted that this increased motivation 

might not hold for every single employee and “that the intrinsic motivation of the employees must 

always be present so that it can be increased even further by making reasonable key figures available” 

(P4). Another consequence of the feedback that the BDA system supplies the employees with, is that 

it creates the opportunity to establish a self-optimisation loop for the workforce by tracking the devel-

opment of key figures that are dependent on the respective actions taken (P4). One of the managers 

said he completely agrees that this tracking of own performance gives clear motivational benefits (P5).  
 

Furthermore, it was mentioned that high-performing employees might be extra motivated since above-

average performance is shown transparently in the shift records and production output figures, thus 

becoming more likely to be recognised and appreciated (P8). One of the managers cited an example 

by explaining that in the previous year special attention was paid to the oil consumption of the entire 

machine park: “In the second half of the year the machines were equipped with supplementary com-

ponents, which on the one hand reduced consumption and on the other hand allowed consumption to 

be traced by means of sensors. It was found that in the second half of the year consumption has been 

reduced by around €50,000 as compared to the first half of the year. This transparency not only has a 

direct positive impact on the motivation of my team members, but also ensures that the success of 

initiatives launched in individual divisions is recognised by superior managers and the CEO” (P6). 

 

Another factor that is believed to have increased motivation of employees, is that through the applica-

tion of BDA, in combination with automation, AI and the IoT, many monotonous work stages have 



 81 

been able to be eliminated, thus creating additional capacity for more interesting and valuable activi-

ties. One of the managers illustrated this: “The settings (input parameters) of the processing machines 

at the beginning of automated production lines are continuously and automatically recalibrated so that 

the outputs’ dimensions always stay within the specified tolerance boundaries. This way, the auto-

mated production lines create a self-regulatory loop for process optimisation, which dismisses the need 

for some job responsibilities involving manual measurement work. In this respect, BDA holds the 

potential to indirectly enhance motivation” (P8). 

 

Proposition 1 - Concluding Remarks 
 

The previous subsections have proven that applying BDA in organisations can lead to many benefits 

with regard to management control. On the one hand, the application of BDA has many unequivocal 

benefits that relate to coordination and many of the managers emphasised the value that it has created 

for the company. The main benefits that have been identified by the interviewees are increased trans-

parency and independence, enhanced priority setting, enhanced vertical communication and horizontal 

cooperation, and the ability to use data for predictions, assisted proactive and preventive actions. On 

the other hand, it has also been stressed that the BDA system provides many motivation related bene-

fits, which support the psychological feelings of autonomy, competence and relatedness. Next to im-

proving coordination, transparency also enhances motivation through the possibility to create a self-

optimisation loop by tracking the development of performance, and by the fact that above-average 

performance and successfully launched initiatives become recognisable by superiors. Lastly, motiva-

tion is positively affected through the elimination of monotonous activities.  
 

A notable finding is that coordination and motivation are in a certain way interconnected when it comes 

to analysing the benefits of BDA on management control in Auto Heinen. As multiple managers un-

derlined, the implementation of the BDA system paved the way for proactiveness. “Machine and pro-

cess data play a significant role in enabling the responsible employees to intervene early and proac-

tively, and the recording of data is decisive in order to gain experience and process knowledge” (P8). 

In this respect, the accelerated growth of experience is accompanied by enhanced feelings of compe-

tence, and increased competence in turn stimulates coordination. A departmental manager summed 
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this up by stating that the increased availability of data “enables proactive action, which in turn im-

proves coordination and motivation, as these aspects interact” (P2). 

6.2 Proposition 2 - Drawbacks of BDA on Management Control 

This section presents the evidence to answer Proposition 2 as stated in the conceptual framework: 
 

Proposition 2: The implementation of the sensor-based Big Data Analytics system has negative 

implications on management control in Auto Heinen. 

c. The BDA system has negative implications on coordination. 

d. The BDA system has negative implications on motivation. 
 

In accordance with the framing of the propositions, the findings to this proposition have been split 

between proposition 2a, revealing the drawbacks of BDA from a coordination perspective, and prop-

osition 2b, analysing them from a motivational point of view. 

6.2.1 Proposition 2a - Coordination 

As illustrated in subsection 6.1.1, the implementation of the BDA system in Auto Heinen has led to a 

variety of coordination related benefits. However, the evidence has also revealed some negative as-

pects that originated from the new system. Even though the CEO is convinced that there are no draw-

backs arising from the application of BDA, stating that the successful management of the vast amount 

of data is just a matter of employing the right software tools (P1), the other managers almost uniformly 

stressed that they have perceived some negative effects on coordination as a result from using BDA. 

As will be outlined in the following paragraphs, these challenges originate from all three aspects char-

acterising Big Data – volume, velocity and variety. 
 

One major point concerns data quality. One of the managers stated that the importance of data quality 

cannot be overemphasised, as the benefit of using data as a basis for both strategic and operational 

decisions is very dependent on the validity and accuracy of the particular piece of information. He 



 83 

further elaborated that, on advice of the BDA system, in certain cases priority is given to secondary or 

even insignificant problems, which on closer inspection prove not to be the real cause for low produc-

tion quality or a machine breakdown (P7). This view is supported by a departmental head, who argued 

that it is important to keep in mind to constantly evaluate how the data was recorded and what the 

respective source of data generation is. Especially from the perspective of quality assurance, blindly 

trusting the data might prove harmful as it leads to misinformed decision-making. He observed that 

the employees tend to disregard certain data sources and KPIs if they are found to be flawed occasion-

ally. This disregard can lead to suboptimal effort allocation when the data is actually accurate and 

recommends value-creating actions. While stating that there are multiple reasons for data to turn out 

incorrect, especially when they are generated through human interaction, he emphasised that maintain-

ing data quality becomes more challenging the higher the amount of available data (volume) and the 

shorter the time gap between data generation and data usage (velocity). He further underlined that 

skills, experience and a solid business process understanding are a prerequisite for the identification 

of incorrect data and for initiating counteractions that aim to eliminate the root causes of data quality 

problems (P5). 
 

The rather high level of complexity of the data infrastructure (variety) is another factor that sometimes 

proves detrimental to an efficient effort allocation. As one departmental manager pointed out, higher 

complexity increases the likeliness of incorrectness and inaccuracy. In order for Auto Heinen to further 

develop as a company, some topics related to the BDA system have to be adjusted, and the different 

user interfaces and VISUs should possibly be slightly downsized, streamlined and better synchronised 

with one another (P2). During a recent audit, “there were some cases in which different information 

about the same incident in the area of process monitoring emerged from different instruments, which 

was due to the fact that employees from the quality management department revoked the documenta-

tion and actions initiated by process technicians (in QualiVISU). However, this could not be tracked 

in the shift report (ShiftVISU). In this respect, certain interfaces still have to be merged or simplified 

so that the quality status can be traced at all times and is mapped uniformly” (P2). 
 

A third aspect of how the BDA system influences coordination in a negative way is related to the 

volume of data provision. As one divisional manager put it, “today it is more like a flood of data and 

it takes a lot of resources to process and filter this data” (P4). He explained that it is the responsibility 
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of the superior to “prepare the important key figures for the employees so that everything important is 

available at the push of a button and the irrelevant is a little hidden“ (P4), since a large proportion of 

the direct machine operators are not equipped with sufficient knowledge to comprehend the meaning 

of the large amount of data. Another divisional head confirmed this by saying that “the employees 

must be able to interpret the data so that it can be used for optimisation, timesaving and stress reduc-

tion” (P6). Also, for the large amount of generated data to be useful, “the recipient must know what to 

do with the data” (P8), otherwise the data is of no value. However, it is a time-consuming process to 

educate the employees to process data correctly (P8). While the most important KPIs that the standard 

daily routines are based on have to be immediately retrievable, the less important data also needs to be 

recorded properly. This is needed in order to have the ability to dig deep into the details, if it is required 

to fix a specific problem. Generally, the recipients must know what is desired to get out of the data in 

the first place, asking the right questions and setting appropriate filters (P4).  
 

Finally, lower level employees in Auto Heinen have been used to base their decisions on their experi-

ence rather than on process and machine data (P5/P6). A departmental manager argued that if the 

employees experience a mismatch between the KPIs and their feelings towards a process, they lose 

trust in the data. Hence, the KPIs need to be both correct and transparent to ensure trust in order for 

effort allocation to be optimised (P5). As stated by another divisional head, maintenance work in par-

ticular is “typically based on experience, noise perception and intuition” (P6). He stressed that “deriv-

ing information from the visualisations of the sensor data is also problematic in part. The modern 

instruments require that employees draw their conclusions from the interaction of various data and on 

the basis of measurement diagrams and graphs. This requires a certain degree of interpretation capa-

bilities. It is therefore very important that the employees are able to establish a connection between the 

process expertise and the visualisation of the processes on the screens” (P6). 

6.2.2 Proposition 2b - Motivation 

Contradicting the evidence that has been presented in subsection 6.1.2, two of the interviewees did not 

see a clear connection between the implementation of the sensor-based BDA system and the motiva-

tion of the employees in Auto Heinen (P1/P7). The CEO said that he believes that “there is no clear 
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relationship between the controlling system and the happiness of the employees” (P1). One of the 

divisional managers stated that there is no clear connection since the employees have already been 

highly motivated before the system was implemented and that in his view the BDA system has not led 

to any describable changes either in a positive or a negative way (P7). 
 

The other managers that have been interviewed did not agree with this view and described some ap-

parent negative relationships between the application of BDA and the motivation of the employees. 

Coming back to the statements of the divisional manager who described the transformation process of 

the initial hostility towards the BDA system into an accepting and even embracing attitude as laid out 

in section 6.1.2, the initial fear for the BDA system that was felt by the employees cannot simply be 

ignored (P3). The fact that Auto Heinen managed to create a feeling of trust between employee and 

subordinate, by not using the possibilities that the BDA system created for surveillance and monitoring 

purposes, is not a guarantee that this can be done easily in another organisational setting. If this inter-

nalisation process would not have occurred, a feeling of distrust and unwillingness to work with the 

new tools would have remained, which could have been detrimental to the vertical relationships within 

the company. Another departmental manager stressed the importance of using a monitoring system in 

the right way by indicating that no one generally likes to be monitored. He stated that “a manager 

needs to have the right approach if he wants to communicate to a subordinate that he needs to handle 

a certain aspect of his job differently, in order to retain a bond of trust” (P5). 
 

In addition to coordination problems, all three features of Big Data – volume, variety and velocity – 

can lead to motivational problems as well when applying BDA in an organisation. One of the divisional 

managers mentioned that “employees are sometimes flooded with vast amounts of data in all different 

sorts (volume and variety) and that this leads to them having difficulty interpreting the data correctly” 

(P6). He explained that this has a demotivating effect and leads to excessive demands from the em-

ployees, since there is no longer any understanding of the meaningfulness of the data and thus de-

creases their feeling of competence. As a consequence, the implied ‘success’ of the BDA system fails 

to materialise. He stated that therefore it is very important that the manager carefully sorts, filters and 

picks out the data that is most relevant for the employees that need to use it. According to the divisional 

manager, the intelligence of the employees and their ability to interpret the complex data is decisive in 

order to materialise the benefits of increased autonomy by making use of more specific knowledge 
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(P6). If the intelligence level of an employee is not sufficient, the increased feeling of autonomy will 

be offset by a feeling of competence. 
 

The fact that the BDA system is based on real-time data (velocity) that cannot be scrutinised to verify 

the accuracy and quality, can also lead to motivational issues. One manager highlighted this fact by 

saying: “If an employee’s work is measured and assessed based on erroneous data, he will develop a 

feeling of mistrust towards both the data system as well as his superiors. This is a significant issue, as 

some production KPIs are sometimes not realistic or based on a mistake, which leads the employee to 

not care about the KPI any longer” (P5). 

 

Proposition 2 - Concluding Remarks 
 

Section 6.2 has presented evidence that before the benefits of BDA on management control as pre-

sented in section 6.1 can be fully exploited, several drawbacks need to be taken into account. The 

findings convey that all three Vs defining Big Data play a role in inhibiting the successful usage of the 

BDA system as implemented in Auto Heinen. From a coordination perspective, the application of 

BDA struggles to properly optimise effort allocation since it cannot always ensure a high data quality. 

Partly due to the complexity of the systems, the information provided by the BDA system is sometimes 

incorrect. Other factors that have negative implications on coordination are that the enormous amounts 

of data give rise to an information overload and that many employees are very much used to rely on 

their experience while carrying out their jobs. Drawbacks also arise from a motivational point of view. 

Effort intensity is reduced in situations where employees are struggling with interpreting the vast 

amounts of data and varied types of process visualisations, and when the data provided by the BDA 

interfaces is not consistent with their feelings towards a process. The initial purpose of making use of 

specific knowledge to increase a feeling of autonomy is then nullified leading to a decreased feeling 

of competence. Furthermore, high data quality is another prerequisite for motivational benefits to ma-

terialise, as information recipients are losing trust towards the KPIs if they are found to be faulty on a 

regular basis. Finally, using the system as a surveillance tool needs to be avoided since the employees 

do not want to feel excessively monitored. What becomes clear is that motivation and coordination 

seem to suffer jointly from the several drawbacks, highlighting the importance of addressing these 

issues.  
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6.3 Proposition 1 and 2 - Overview 

Before moving on to answer Proposition 3, this subsection provides a moment to reflect on the findings 

that have been outlined so far. The purpose of Proposition 1 and 2 has been to provide an overview of 

both the positive and negative effects that BDA can have on management control by analysing a single 

organisational setting in the form of a case study. Figure 7 summarises the findings in the form of a 

2×2 matrix (referring back to Figure 3 in Chapter 3), where each quadrant refers back to one of the 

four subpropositions (1a, 1b, 2a, 2b), further distinguishing between coordination and motivation. By 

portraying the findings in this way, the reader can compare the different outcomes of the analysis and 

make an individual judgement on how the findings should be interpreted and how they should be put 

in perspective. The main implications of the results as experienced by the researchers will be further 

discussed in Chapter 7. 

 

 
Figure 7: Overview of Findings Related to Proposition 1 and Proposition 2 
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6.4 Proposition 3 - BDA and the Organisational Architecture 

This section presents the evidence to answer Proposition 3 as stated in the conceptual framework: 
 

Proposition 3: The sensor-based Big Data Analytics system has the potential to mitigate co-

ordination and motivation problems by refining the design of the organisational architecture 

in Auto Heinen, thus improving the quality of the management control systems. 
 

After having focused on the general positive and negative implications of the BDA system on man-

agement control, Proposition 3 adopts a more application-oriented perspective. The focus is now 

shifted towards analysing how the impact of the sensor-based BDA system on coordination and moti-

vation is related to a particular MCS, which consists of three interrelated elements – performance 

measurement, performance reward and decision right partitioning. Propositions 1 and 2 investigated 

how the data and KPIs generated by the BDA system, that is, performance information in a broader 

sense, influence coordination and (intrinsic) motivation in Auto Heinen. Performance measurement, 

as described in this section, specifically concerns the assessment of (individual) employee performance 

in order to potentially link the measures and related targets to an incentive system, thus influencing 

coordination and motivation through a MCS. 
 

In order to analyse the direct and indirect influence of the BDA system on the three, ideally synchro-

nised components of the organisational architecture, and in turn the influence of the organisational 

architecture on coordination and motivation, the following subsections are structured as follows. First, 

evidence is provided on the way the application of BDA has the potential to alter performance meas-

urement in Auto Heinen, by particularly highlighting the relation of the various BDA-enabled perfor-

mance measures to the design criteria of performance measures. Subsequently, the focus is shifted 

towards the second element of the performance evaluation system, concerning performance targets 

and its influence on the behavioural properties. Thereafter, an analysis follows on the link between the 

newly developed performance measures and their potential usage for rewarding performance, by 

providing evidence on the managers’ opinions about the behavioural consequences of extrinsic re-

wards, such as variable pay or career-based incentives. Finally, the analysis is concluded by illustrating 

the role of the BDA system in relation to decision right partitioning, thereby referring back to the 
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findings that resulted from analysing the first two propositions34, and by summarising the interrela-

tionship between the elements of the organisational architecture and the behavioural properties – co-

ordination and motivation.  

 

Performance Measurement 
 

The first step in the design of a performance evaluation system is the identification of a mix of 

measures that minimises the different types of transaction costs related to the design criteria of perfor-

mance measures. As illustrated in Chapter 5, the implementation of the sensor-based BDA system 

enabled Auto Heinen to improve production control and process monitoring by means of KPIs that are 

consolidating various types of data from a variety of different data sources. These KPIs are of enor-

mous value to draw conclusions about the overall performance of the company and the efficiency of 

particular departments, divisions, manufacturing and quality assurance processes, machines and de-

vices. However, their value is rather limited35 when it comes to drawing inferences about the perfor-

mance of particular employees, especially subordinate employees. The CEO admitted that it is hard to 

measure someone’s performance based on data but remarked that what he can observe is if people are 

actually making use of the data for decision-making. He voiced that if he sees that a manager persis-

tently uses the data to make his decisions, he considers him to be “a good guy” (P1). One of the 

departmental managers stated that “performance measurement does not follow a regulated process as 

there is no performance-based remuneration system” in place at Auto Heinen (P8). A recent audit led 

to the suggestion that “specific goals should be defined for the different departments and divisions, 

based on well-founded data” (P2). Thus, Auto Heinen is currently in a “discovery phase” (P2), aiming 

at determining averages for various production related KPIs which can then be used to measure devi-

ations and define more specific targets (P2).  
 

As emphasised by another departmental manager, identifying and defining KPIs proves to be difficult 

for many parts of the organisation due to the high degree of process complexity and interconnectedness 

of different departments and divisions. He further argued that even though the KPIs related to quality 

 
34 The impact of the BDA system on decision rights and decentralisation has been (indirectly) discussed and analysed in 
the subsections devoted to Proposition 1 and 2 and will thus only be shortly summarised in this subsection. 
35 The underlying reasons are further outlined in the section treating the design criteria of performance measures.  
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assurance are powerful and serve as guidance for their decision-making and prioritisation, “it is diffi-

cult to estimate the direct effect of someone’s actions on the development of these KPIs” (P5). He 

stated that the fragmentation of the main KPIs into a number of more detailed ones, which are more 

narrowly defined and would thus allow for traceability of an individual employee’s actions, is a major 

challenge in the complex production environment. Generally, if performance measurement on the basis 

of KPIs were to work, it is extremely important to define who is responsible for a particular KPI – it 

must be one individual person, since “if you cannot influence everything in your KPI, it leads to de-

motivation” (P5). However, he argued that it would be very complex and associated with high meas-

urement costs to establish a system of KPIs at different levels of the organisation which clearly speci-

fies who is in control of a particular KPI and rewards and punishes individual employees for their 

actual actions (P5). These statements reveal the importance of controllability issues in the design of 

performance measures. The departmental manager concluded by questioning whether the company 

should even strive for accurately measuring the performance of individual employees at all, as “mon-

itoring is generally a critical topic” (P5).  
 

In contrast, in other parts of the organisation the BDA system seems to take a supportive role with 

regard to the assessment of individual performance. This is underlined by a divisional manager, who 

stated that the system is a key factor in determining which employees are particularly committed and 

who are also involved in matters that are not listed in the job description (P3). As emphasised by one 

of the departmental managers, the recorded data allows the manager to “go into depth during the per-

formance appraisals and better analyse the causes for particular matters” (P2). In this respect, the BDA 

system represents a crucial instrument in terms of facilitating a proactive performance assessment (P2). 

Differences in employee behaviour – “while some limit themselves to the points listed in the job de-

scription, other employees do more and want to show additional commitment” (P2) – can be identified 

based on the implemented BDA system (P2). The manager stated that he relies on data and KPIs to 

“show the employees the potential of what can still be achieved” (P2), thereby trying to gradually 

develop the entire team to increase overall motivation, as “unmotivated workers can reduce the moti-

vation of entire work groups” (P2).  
 

A departmental head argued that with the system being “pretty transparent” (P8), all the data needed 

to analyse employee productivity is available (P8). This view is strengthened by another manager by 
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stating that “the data collected can be used to draw conclusions about the productivity of individual 

employees – be it in terms of quantities and quality or in terms of process stability” (P7). Both these 

notions refer to output measures of direct machine operators (utilisation, quantity, reject rate or down-

time per shift per machine).36 However, with the productivity of a machine being influenced by “a lot 

of people, and not just one person” (P1), linking machine measures to single (direct) employees is 

inappropriate, the CEO said (P1).37 This is further emphasised by a divisional manager working with 

direct machine operators, who stated that these workers only have a small influence (lack of control-

lability) on the output KPIs – utilisation, quantity, reject rate or downtime – resulting in the fact that 

they can only slightly identify with these KPIs. He stressed that evaluating the adherence to the 5S 

principle38 would lead to better conclusions about the performance of direct machine operators (P4).  
 

The assessment of employees that carry out indirect production activities39 is associated with difficul-

ties as well, especially in terms of completeness issues. These activities are characterised by a broad 

and varied task spectrum, making it hard to capture all the diverse aspects of a particular job with a 

single KPI (P6/P8). Multiple managers stressed that indirect production employees, such as mainte-

nance workers, carry out a wide range of activities, and assessing their performance with one single 

major measure would definitely fall short (incompleteness) (P2/P3/P6/P8). Also, neither the extent to 

which “shift leaders are able to motivate subordinates can be measured directly” (P8), nor is it possible 

to capture all the responsibilities performed by employees advancing automation (P7). One of the 

divisional managers who supervises mainly indirect production workers argued that emphasising cer-

tain aspects of the indirect jobs by means of performance targets might lead to the neglect of other 

important aspects. Hence, taking into account the cost benefit factor of setting goals through KPIs is 

crucial, as compulsive target setting causes unnecessary side effects (P6).  
 

 
36 See section 5.2 for a detailed explanation of the classification of jobs and employees (direct and indirect jobs).  
37 As such, the first two statements in this paragraph have to be treated with caution, since “the production processes in 
Auto Heinen are moving towards automation, and the direct machine operators do not influence the predefined cycle time” 
(P1). 
38 5S is a workplace organisation method that uses a list of five Japanese words, translated as Sort, Set in order, Shine, 
Standardise and Sustain. The list describes how to organise a workspace for efficiency and effectiveness by identifying 
and storing the items used, maintaining the area and items, and sustaining the new order. 
39 See section 5.2 for a detailed explanation of the classification of jobs and employees (direct and indirect jobs).  
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It has already been mentioned that the KPIs are extremely valuable to draw inferences about the overall 

performance of the company and the efficiency of the involved departments and divisions. However, 

even at the management level (departmental and divisional heads) the performance assessment by 

means of BDA-enabled KPIs does not seem to be completely unproblematic. Even though multiple 

managers emphasised that they have either direct or at least indirect influence on the development of 

the KPI that they are held accountable for (P2/P3/P6/P8), it was also expressed by a few that they have 

only limited influence (lack of controllability) on their KPIs, and are highly dependent on the perfor-

mance of other, either upstream or downstream divisions (P4/P5). 
 

In the discussion presented in Chapter 7, special attention is given to the issues outlined in this sub-

section, assessing the implications of the findings related to performance measurement and shedding 

light on the relative importance of the aspects of completeness (distortion), controllability (risk) and 

measurement costs.40 

 

Performance Targets 
 

When the ideal mix of measures that minimises the different types of transaction costs related to the 

design criteria has been chosen, the organisation needs to consider the appropriate target setting. The 

case study has found that performance targets play a prominent role in Auto Heinen and that there is a 

wide range of opinions revolving around the issue. One of the managers stated that a learning process 

based on previous year’s values would be the right instrument to increase motivation (P3), while the 

CEO mentioned: “It is very hard to say that for people in general. I believe that lower level employees 

do not get any motivation from targets, while it is a different case for the upper management. That is 

one of the reasons why I am considering setting up a bonus system focused on the management level” 

(P1). 
 

 

 
40 The reason why the researchers decided not to investigate transaction costs resulting from manipulation (the fourth 
design criteria of performance measures) is that it has been avoided to ask questions that could be considered as invasive, 
as discussed in subsection 4.3.4.2. This decision was also supported based on the fact that, following his experiences, the 
researcher that worked in the controlling department of the case company judged that the BDA system is not very prone to 
manipulation (the majority of the underlying data is generated by automated machines, devices and sensors). 
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Another point of debate was the actual difficulty level that these targets should possess, in other words, 

what would be the ideal rate of achievability. Traditionally, Auto Heinen has had very ambitious tar-

gets, especially relating to quality costs.41 During the interviews it became clear that the general con-

sensus was that these targets have been too ambitious, and the majority of managers stated that they 

were advocates of more realistic targets. One of the departmental heads communicated that this issue 

had been recently addressed and that the targets have been scaled downwards and are now based on 

well-founded data and considered to be achievable. One of the divisional managers praised this deci-

sion by highlighting that “a goal should definitely be achievable with the available means, and that 

unrealistic goals put unnecessary pressure on the employees that need to achieve them” (P6). A fellow 

divisional manager strengthened this view by saying that if the goal turns out to be unachievable al-

ready well in advance of the target deadline, the incentive to work according to a key figure is of course 

very weak. He proposed that targets should be achievable at least 50% of the time in order for them to 

have a positive effect on motivation (P3). A third manager added that the targets must not be based on 

wishful thinking, so that they do not have a demotivating effect (P4). Only one of the managers had a 

dissonant view on the matter and advocated for harder to achieve targets by asserting that “goals should 

be set high so that the full potential is exploited, and possible optimisations are researched in detail” 

(P7). 
 

The interviewees mentioned several other factors that need to be taken into account while determining 

motivating performance targets. One of the managers elaborated openly and eloquently on what the 

ideal target setting process would look like for him. He expressed that “a target should always be smart. 

It should be measurable, and the employee should have an influence on the target achievement. Addi-

tionally, the employee should be on board when the objectives are set by the supervisor, so that a goal 

is defined which can be achieved in the eyes of the employee” (P8). He further noted that “since there 

can be various reasons why a goal has not been achieved, the supervisor should also be able to make 

subjective adjustments at the end of the assessment period if the employee has just barely failed to 

achieve the target despite great efforts” (P8). Another manager highlighted that since the different 

 
41 One of the researchers recalled that during his time at Auto Heinen, the monthly quality cost targets were already 
surpassed after a couple of weeks quite often. This has led many of the responsible employees to largely disregard the 
targets, since they were believed to be unachievable and often not at all realistic. 
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KPIs – such as utilisation, OEE, productivity and output – are all interlinked, the different targets 

should also be harmonised in order to have a comprehensive and realistic target system (P2). 

 

Performance Reward 
 

In addition to using performance information strictly to enhance coordination and intrinsic motivation, 

the performance measurement system can also be linked to a reward system, thus also increasing ex-

trinsic motivation. Currently, Auto Heinen does not have an incentive system in place that involves 

variable pay42, but the CEO revealed that he is thinking about implementing one. He stated it is a hard 

decision whether to follow up on the idea or not and pinpointed that it is not so easy to set it up. He 

expressed his thoughts on the matter openly by saying that he does not have clear ideas of what the 

system should look like exactly but stated that it should focus the upper layer – the management – of 

the company (P1). Another manager also recognised the difficulties in implementing such a system, 

while acknowledging that he believes that “only over a longer period of time it could be possible to 

determine average key figures per (direct) employee – at least for utilisation and OEE” (P4). There 

seemed to be a wide range of opinions on the topic throughout the management, of which some were 

quite critical. One divisional manager proclaimed his belief that money is solely a short-term motivator 

and does not create stimulus in the long term. He stated that it is most important that the activity itself 

should provide intrinsic motivation within the employees (P3). Another manager added to this by say-

ing that the base salary is already meant to stimulate him to do his job in the best possible way (P6). 
 

In contrast to several managers taking critical standpoints, others shed light on the potential benefits 

that could emerge if a performance reward system would be implemented. A divisional manager be-

lieves that, even though he is already highly intrinsically motivated, a variable part of his remuneration 

could increase his motivation even further (P7). Another one mentioned that on a basic level a bonus 

system is something stimulating, while further reflecting on the fact that the measures used should be 

implemented at the plant level, and not at a department or employee level, meaning that when the 

whole firm reaches a certain target, everyone should receive a bonus (P6). A third manager was highly 

 
42 Employees might also feel more motivated by career-based incentives, but this subsection mainly focuses on extrinsic 
rewards in the form of variable pay. 
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enthusiastic about the idea of implementing a bonus system and stated that “the extrinsic motivation 

would surely increase even more, with the result that individuals would potentially provide more ef-

fort” (P4). He further noted that it would be easier to become more enthusiastic about working over-

time and working on the weekends, and that it could initiate improvement processes by lower level 

employees (P4). 
 

However, considering the complex manufacturing environment in which Auto Heinen is operating, 

there are also several difficulties that need to be contemplated. One of the departmental managers 

acknowledged that a variable pay system could have a positive impact on motivation but highlighted 

that “it must be 100% clear where the KPI comes from. If there is a downturn of the machine for 

example, the operator will get less pay, while it is not his fault that a machine breaks down. You would 

have to record the downtime of the machine, since you can only evaluate the employee over the time 

that he is working with complete and appropriately working equipment – this would be a bit complex” 

(P5). Another manager emphasised these controllability issues by saying that motivation could be in-

creased, but if and only if the employee can influence the development of the relevant KPI inde-

pendently (P7). Another design criteria-related complexity is that measurement costs will be substan-

tially increased if the reward system would target lower level employees. This was illustrated by one 

of the divisional managers who stated that he would have considerably more work on the table when 

his subordinates would approach him to explain about all the different – for the company as a whole 

insignificant – problems that occurred during their shift, since the problems would negatively influence 

their pay if not accounted for (P4).  
 

Since Auto Heinen has had a bonus system in the past but disposed of it a few years later since it was 

no longer effective, the CEO has some experience concerning the difficulties that such a system entails. 

He expressed: “It is quite easy to have a performance reward system the first year after implementation, 

since everyone is content and receives more pay. After the first year the trouble starts, as employees 

would receive the bonus multiple years in a row and take it for granted, leading to the system losing 

its motivational effectiveness” (P1). Further difficulties arise from the German labour market regula-

tions, which do not allow employees with similar job descriptions to be paid differently based on per-

formance. The employees can only get an increase in pay by expanding their skills and job description, 

and thus by being directly promoted (P2). 
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Proposition 3 - Concluding Remarks 
 

This proposition has investigated the link between BDA, the organisational architecture and coordina-

tion and motivation. More specifically, it has examined what influence BDA has on performance meas-

urement in Auto Heinen and how the measuring of performance could be linked to targets and poten-

tially extrinsic rewards. While the newly generated KPIs are of enormous value to draw conclusions 

about the overall performance of the company and the efficiency of the involved departments and 

divisions, their value is rather limited when it comes to drawing inferences about the performance of 

individual employees, especially subordinate employees. The management has come up with many 

points of concern regarding whether the fairness and effectiveness of such a system can be guaranteed, 

since there lies a danger in controllability, completeness and measurement cost issues, originating from 

the complexity and interconnectedness of the production processes. Contrasting these difficulties, also 

many potential benefits have been put forward which could be exploited if the transaction cost issues 

could be mitigated. If a measurement system were to be actively used to measure individual perfor-

mance, the general consensus is that the target setting should be more realistic and that the individuals 

that are measured must agree on the feasibility of the targets. Whether the targets should eventually be 

linked to extrinsic rewards or not, is another discussion which has its own costs and benefits to it, and 

many of the managers were unsure whether implementing variable pay would create value for the 

company in the form of enhanced coordination or motivation. 

 

For an incentive system to be efficient, the performance measurement and reward systems have to be 

harmonised with the third element of the organisational architecture, which concerns the partitioning 

of decision rights43. As the analysis of Proposition 1 has illustrated, there is a lot of evidence indicating 

that the implementation of the BDA system has assisted the company to further decentralise decision-

making authority. This way the system supports the exploitation of specific knowledge of subordinate 

employees that are best acquainted with the entire process variety and the respective key figures. Alt-

hough there are some drawbacks related to the BDA system that need to be taken into account – as 

conveyed by the analysis of Proposition 2 – there is a general consensus that all three psychological 

 
43 The impact of the BDA system on the third element of the architecture has already been (indirectly) shown in the analysis 
of Proposition 1.  
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feelings of autonomy, competence and relatedness are supported by the shift towards independence in 

decision-making. Summing up, the sensor-based BDA system certainly has the potential to mitigate 

coordination and motivation problems by refining the design of the organisational architecture in Auto 

Heinen, with the benefits mainly originating from a higher degree of decentralised decision-making 

authority. However, as illustrated in this section, there are some significant limitations in terms of 

individual performance measurement that have to be considered when assessing the effectiveness of 

the organisational architecture for mitigating control problems and stimulating coordination and mo-

tivation. The discussion presented in Chapter 7 further elaborates on these issues and provides the 

implications of the findings outlined so far.   
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7. Discussion 

The aim of this research project is to explore and evaluate44 how the sensor-based BDA system affects 

management control in Auto Heinen. Based on the conceptual framework45 and the three correspond-

ing propositions outlined in Chapter 3, the previous chapter has presented a holistic overview of the 

findings, shedding light on the various relationships that are portrayed in the graphical illustration of 

the framework. The analysis has revealed that the implementation of the BDA system has predomi-

nantly positive implications on management control, providing a variety of benefits that stimulate both 

coordination and (intrinsic) motivation (Proposition 1). However, in order for Auto Heinen to fully 

reap these benefits, a couple of drawbacks have to be overcome (Proposition 2). Furthermore – in 

relation to the organisational architecture – it was found that while the higher degree of decentralisation 

of decision rights proves to be highly valuable (Proposition 1), the potential of the BDA system is 

rather limited when it comes to assessing individual performance, making it difficult to further enhance 

coordination and motivation by means of an incentive system that is based on a harmonised organisa-

tional architecture (Proposition 3).  
 

In line with the interpretivist philosophy46, and with reference to the theoretical foundation47 and the 

specific company context48, this chapter further elaborates on these findings by discussing the interre-

lationships between the concepts depicted in the conceptual framework. First, the major implications 

resulting from the presented evidence are discussed, followed by a set of recommendations that the 

researchers derived from their findings. In a shorter final section, the researchers highlight how this 

study adds to extant research and propose some suggestions for further research.  

 
44 As explained in subsection 4.3.1, this study fulfills both an exploratory and an evaluative purpose.  
45 See Figure 1 in Chapter 3.  
46 See section 4.2.  
47 See Chapter 2.  
48 See Chapter 5.  



 99 

7.1 Implications 

This section picks up the main conclusions of the analysis and tries to link them with the theoretical 

concepts that have formed the foundation for this study. Instead of processing the propositions one at 

a time, this section adopts a more narrative character in order to reflect and emphasise their interde-

pendencies and is thus not further divided into subsections. This way, the analysed findings are cap-

tured as a whole and the implications discussed in a holistic manner.  
 

According to both agency theory and behavioural theory, a well-designed incentive system facilitates 

the creation of goal congruence and strategic alignment by influencing behaviours in terms of effort 

intensity (motivation) and effort allocation (coordination) (Zimmerman, 2017; Milgrom & Roberts, 

1992). Prerequisite of a harmonised organisational architecture that aims at encouraging motivation 

through performance-related extrinsic rewards is a sound performance evaluation system that mini-

mises the transaction costs arising from the choice of performance measures. The analysis has shown 

that, in Auto Heinen, across all levels of the company, assessing individual performance on the basis 

of the measures generated by the BDA system is associated with difficulties that are related to the 

design criteria outlined in the theoretical foundation.  
 

Due to the increasing use of automation and predefined cycle times, direct machine operators – re-

sponsible only for removing and stacking the parts and constantly cleaning the machines during the 

production process – have almost no influence on the output KPIs (quantity, utilisation, OEE, reject 

rate). This implies that linking machine or process related measures to the performance of direct oper-

ators is inappropriate, as the controllability criterion (risk) is violated. Risk refers to the performance 

measure’s reflection of the employees’ effort and determines the degree to which factors beyond the 

control of employees affect the performance evaluation (Hansen, 2019). Hence, if Auto Heinen were 

to attempt to motivate direct machine operators by means of an incentive system, the company would 

be well advised to identify and base the reward system on a different performance measure, such as on 

a subjective evaluation of the adherence to the 5S principle49, as proposed by a divisional manager 

 
49 See footnote 38 for an explanation of the 5S principle.  
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responsible for direct operators (P4). Auto Heinen has faced the problem of low motivation and per-

manent high sickness rates50 among direct operators for years, and the situation has not changed much 

recently, as confirmed by the involved managers (P4/P8). As an alternative to try to extrinsically mo-

tivate direct operators, the researchers recommend Auto Heinen to consider some form of job redesign 

for these workers, aiming to increase intrinsic motivation through both job enrichment and employee 

empowerment (Lazear & Gibbs, 2015). This suggestion is further elaborated on in section 7.2.51  
 

The performance evaluation of employees carrying out indirect production activities is associated with 

other problems, related to both completeness (distortion) and controllability (risk). On the one hand, 

these indirect roles are characterised by a multi-tasking job design, and performance measures that are 

an incomplete representation of the task portfolio result in distorted behaviours (Hansen, 2019). Tak-

ing maintenance as an example, the responsibilities are varied, with the goals ranging from maximising 

plant availability; lowering unexpected downtimes due to mechanical, electrical and hydraulic mal-

functions; reducing the duration and increasing the quality of machine repairs; raising process reliabil-

ity; improving the balance between predictive and corrective maintenance; reducing delivery times 

and improving inventory management of spare parts; promoting energy and cost saving initiatives; to 

documenting repair history and developing efficient repair plans (P6). It becomes evident that setting 

up a performance measurement system that captures all these aspects in a complete manner is hardly 

possible, or at least would be associated with a high level of complexity and immense measurement 

costs52. On the other hand, if the company were to apply an overall measure that (indirectly) incorpo-

rates as many of these tasks as possible, such as the output KPIs utilisation or OEE53, controllability 

issues would emerge. In this case, the individual employee’s effort is not accurately reflected in the 

development of the performance measure, since other individuals will exert a lot of influence on the 

group measure which is outside of the employee’s control. The same applies to quality assurance, 

 
50 The high sickness rate for direct machine operators is very problematic for Auto Heinen, since the operators that are on 
sick leave have to be replaced by external temporary workers, who are many times more expensive than permanent staff 
members. 
51 See recommendation 4. 
52 Measurement costs represent the fourth type of transaction costs related to the design criteria of performance measures 
(see subsection 2.2.6.2).  
53 See section 5.4 for a detailed explanation of the major output KPIs provided by the BDA system.  
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which is another multifaceted indirect production function with varied responsibilities, making it hard 

to satisfy the completeness and controllability principle.54 
 

While the previous paragraphs have shown that assessing individual performance of lower level em-

ployees (both direct and indirect workers) by means of output (or result) measures is problematic, the 

KPIs generated by the BDA system are better suitable for drawing inferences about the overall perfor-

mance of the company and the efficiency of the involved departments and divisions. However, due to 

the complexity of the production processes and the high degree of interdependencies between the dif-

ferent departments, the controllability dilemma is, unfortunately, not entirely eliminated at the man-

agement level (departments and divisions) either. Utilisation, OEE, productivity and quality costs are 

interrelated result measures that represent the joint effort of the various divisions. Although the head 

of quality assurance is ultimately responsible for the entire group of quality costs, he is aware of the 

fact that his performance is highly dependent on the operations in both the main production depart-

ments. While emphasising the importance of clearly assigned responsibilities, he acknowledged that 

holding upper management accountable for plant-wide measures stimulates cooperation and cross-

functional coordination (Lazear & Gibbs, 2015). Similarly, multiple managers within both the main 

production departments mentioned the same KPIs (utilisation, OEE and quality costs) when being 

asked which measure would best reflect their commitment, implying that they are striving for the same 

common goals. The idea of variable management pay on the basis of plant-wide performance measures 

is further elaborated in section 7.2.55 
 

 
54 Collectivity (aggregation) and subjectivity (discretion) represent two of the choices in regard to the design of 
performance measures (Hansen, 2012). A group measure could possibly provide a remedy against the completeness issues 
(P6). However, it increases the dependence on the performance of other group members, thus reinforcing the controllability 
issue. The measure should also not be influenced by other divisions (externalities). As illustrated in the subsequent 
paragraph, finding departmental or divisional measures that are not affected by other parts of the organisation proves 
difficult in the complex and interrelated production context of the case company. Next to group measures, subjective 
performance evaluation could be applied, as subjective measures contribute to both a more complete measurement system 
and improved controllability by capturing more information about the indirect employees’ real effort. However, subjective 
measures are associated with high measurement costs due to the time and effort the evaluator needs to put into the subjective 
evaluation. This fact is especially relevant for the case company, as there is no sufficient capacity to supervise the effort 
intensity of the high number of indirect subordinates in the various divisions. The divisional managers are occupied with 
more important value adding managing activities than just tracking performance. 
55 See recommendation 2B. 
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The implications outlined so far lead to the conclusion that a (potential) development of an incentive 

system that aims at increasing motivation of the workforce would face a number of challenges as the 

potential of the BDA system is limited in terms of evaluating individual performance, paired with legal 

difficulties arising from the German labour market regulations56. According to Zimmerman (2017), 

in order for the three elements of the organisational architecture to remain balanced and to achieve 

strategic alignment, decision-making authority should only be assigned to decentralised employees if 

the execution of the decision rights can be evaluated by a sound performance measurement system, 

that is, the decentralised decision-maker is held accountable for the results. As outlined in Chapter 2, 

agency theory rests on the basic assumption that individuals pursue their self-interest and have to be 

extrinsically rewarded to be motivated and coordinated in the organisation’s interest. In view of the 

issues related to individual performance measurement, following this reasoning would imply for Auto 

Heinen to largely centralise the decision-making power. 
 

However, as claimed by Lazear & Gibbs (2015)57, the most valuable knowledge and the authorities 

to make decisions should be concentrated in the same individuals to enable organisations to build a 

competitive advantage. The trade-off between the goals of effectively using information and control 

of employee behaviours forms the basis for considerations of centralisation and decentralisation. Since 

the industry58 that Auto Heinen is operating in is characterised by high technical requirements and 

affinity, exploiting the specific (local) knowledge is crucial for the company’s success. This implies 

that Auto Heinen strives to “move the decision to the information” (Lazear & Gibbs, 2015, p. 100), 

as communicating the information to centralised decision-makers would prove extremely costly, with 

the specific knowledge being of a complex, technical, experiential, idiosyncratic and perishable na-

ture59. Hence, centralisation, the most straightforward control mechanism (Lazear & Gibbs, 2015) 

and a frequently applied avoidance strategy to eliminate control problems60 (Merchant & Van der 

Stede, 2017), is not really a viable alternative for Auto Heinen. A high degree of decentralisation is 

 
56 See section 6.4 under Performance Reward. 
57 See subsection 2.2.6.1. 
58 See the various sections in Chapter 5 for a detailed and thorough discussion of the automotive supplier sector and the 
production processes in Auto Heinen. 
59 See subsection 2.2.6.1 for a detailed explanation of the characteristics of specific knowledge.  
60 See the discussion about avoidance strategies in subsection 2.2.4.  
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imperative since the specific knowledge held by lower level employees is essential for the organisa-

tional value creation. Although individual performance measurement does not follow a regulated pro-

cess and a potential incentive system based on the available performance measures would exhibit sev-

eral imperfections, the high degree of decentralisation and resulting exploitation of local knowledge 

enabled by the BDA system has led to indispensable benefits61 related to coordination and (intrinsic) 

motivation, which more than offset the potential loss of control and occurrence of agency costs. The 

following paragraphs elaborate on the implications of these benefits, which were summarised in Figure 

7 in section 6.3. Worth noting is that this evidence provided by the investigation of Proposition 1 partly 

overlaps with the benefits of decentralisation as listed by Lazear & Gibbs (2015, pp. 105-108), which 

include improved decision quality by making use of specific knowledge, improved time management, 

enhanced creativity, and higher intrinsic motivation induced by employee empowerment.  
 

Performance measurement as applied in the preceding paragraphs specifically concerns the assessment 

of (individual) employee performance in order to potentially tie the measures and corresponding tar-

gets to an incentive system. In contrast, the benefits related to Proposition 1 are resulting from perfor-

mance information in a broader sense, that is, the data and KPIs generated and made available by the 

BDA system62. As shown by Hansen (2019), performance information can assume four different 

value-adding roles63 by affecting behaviours. Cognitive evaluation theory, a subdiscipline of self-de-

termination theory, suggests that performance information and its value-adding roles stimulate intrin-

sic motivation by supporting the innate psychological needs for competence, autonomy and relatedness 

(Ryan & Deci, 2000). Since intrinsic motivation is about receiving an intrinsic reward, it can be seen 

as an additional element of the organisational architecture in the form of a psychological dimension 

(Osterloh & Frey, 2002).  
 

 
61 The benefits (as listed in Figure 7 in section 6.3) are applicable to a very large part of the organisation, but not to the 
category of the direct machine operators (a more detailed explanation follows in the subsequent paragraphs).  
62 In Auto Heinen, the sensor-based monitoring system enables the capture of all the relevant shop floor data in real time 
and creates a transparent reflection of the production processes and manufacturing environment. It allows for proactive 
interventions into the processes, improves the understanding of complex process correlations and ensures that the data is 
processed and visualised in such a way that the specific requirements of different user classes are met (extract of section 
5.3, where the background of the BDA system is introduced). 
63 The value adding roles are outlined in subsection 2.2.6.2. 
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In Auto Heinen, the BDA-enabled benefits related to coordination and (intrinsic) motivation64 are gen-

erated by performance information assuming an informing and a conditioning role. The behavioural 

consequences of the informing role comprise a coordination and a motivation effect. The coordination 

effect arises when the employee is provided with information that steers effort direction in terms of 

indicating value creating activities which is useful to take corrective actions (single loop learning). The 

motivation effect “builds on an assumption that performance information does not need to be incen-

tivised (loaded with organisational reward or punishment) to be motivating” (Hansen, 2019, p. 14). 

The conditioning role of performance information, in contrast, refers to the fact that the BDA system 

allows the managers to create improvements in the operating conditions under which their subordinates 

are performing, thus generating an indirect coordination and motivation effect. The analysis of Prop-

osition 1 has revealed plenty of evidence65 supporting the relationship between performance infor-

mation and enhanced intrinsic motivation. A benefit resulting from the informing role is the possibility 

to track performance through a self-optimisation loop, while the conditioning role of performance in-

formation can mitigate interpretation issues, since managers have been able to ‘condition’ the data to 

the employee’s needs. These benefits strengthen the feeling of competence. 
 

As was stressed almost uniformly by the managers, the implementation of the BDA system and the 

actual exploitation of BDA is also associated with a number of negative effects on effort intensity 

(motivation) and effort allocation (coordination), listed in Figure 7 in section 6.3. The investigation of 

Proposition 2 has revealed that these challenges originate from the characterising features of Big Data 

– volume, velocity and variety. This implies that all three Vs play a role in inhibiting the successful 

usage of the BDA system as implemented in Auto Heinen. Lower data quality, increased complexity 

and information overload can lead to a loss of trust towards the provided information and to interpre-

tation issues. Furthermore, the evidence has demonstrated that motivation and coordination seem to 

suffer jointly from the several drawbacks, highlighting the importance of addressing these issues. Fi-

nally, the findings imply that in order to avoid the fear of excessive monitoring, the system should not 

be applied as a surveillance tool or coercive tool, but rather as an enabling one (Jordan & Messner, 

2012; Chapman & Kihn, 2009). 

 
64 See Figure 7 in section 6.3. 
65 See Figure 7 in section 6.3. 
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The analysis implied that the nature of the causes of these drawbacks that emerged from the application 

of the BDA system in Auto Heinen is consistent with the findings of multiple studies on the use of 

BDA in extant literature. In conformity with the implications of these studies, there is a justifiable 

reason to believe that the BDA-induced drawbacks present in Auto Heinen do not represent hurdles 

that are impossible to overcome. The researchers provide recommendations on how to appropriately 

treat and thus overcome the drawbacks in section 7.266. The mitigation of these negative effects origi-

nating from the BDA system is absolutely essential in order to fully leverage the coordination and 

motivation related benefits as outlined in the analysis of Proposition 1. For instance, the increased 

feeling of autonomy resulting from extended decentralisation can be offset by a decreased feeling of 

competence resulting from interpretation issues arising due to lower data quality, higher complexity 

and information overload, thus impairing coordination and diminishing (intrinsic) motivation.  
 

Similarly to how the implications related to performance measurement are differing depending on 

which layer of the company is being considered, so are the benefits enabled by the BDA system vary-

ing considerably among different categories of employees. It is evident that leveraging BDA affects 

the departmental and divisional managers themselves in a predominantly positive manner, as both 

effort intensity and effort allocation are stimulated, for instance through the tracking of performance 

and better prioritisation. While the workers carrying out indirect production activities have benefited 

enormously from the implementation of the BDA system due to the use of their specific knowledge, 

the direct machine operators have been affected to a significantly lesser extent. The benefits listed in 

Figure 7 in section 6.3 are applicable to indirect employees, and both coordination and (intrinsic) mo-

tivation are stimulated by the exploitation of BDA. The tasks and activities of the direct employees, in 

contrast, have not been altered by the implementation of the BDA system because of the highly trivial 

nature of their tasks, leading to the conclusion that there is no relationship between BDA and (intrinsic) 

motivation for this (by now relatively small67) category of workers. In order to allow the direct machine 

operators to profit from BDA as well, the researchers recommend the leaders of Auto Heinen to con-

sider some sort of job redesign as will be discussed in section 7.268.  

 
66 See recommendation 1.  
67 As pointed out in Chapter 5, the increasing automation has led to a decrease in the required number of direct machine 
operators, but has increased the need for indirect employees.  
68 See recommendation 4.  
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7.2 Recommendations 

After having discussed the different implications following from the data analysis, a section is devoted 

to proposing recommendations to Auto Heinen. Using this section, the paper accentuates its aim to 

take a functional and data utilisation approach (Ask et al., 2016) to investigate BDA as described in 

subsection 2.1.2. The emphasis is to propose several recommendations to Auto Heinen while at the 

same time providing a critical analysis of these ideas, instead of simply prescribing several courses of 

action Auto Heinen should take. This critical approach is chosen since the researchers are aware of the 

fact that they are not more knowledgeable than the business leaders of Auto Heinen, and thus find it 

inappropriate to come up with a detailed plan of action. Rather, this section aims to provide the man-

agement of Auto Heinen with as much support as possible to assist them in their decision-making. 

Combining the theoretical foundation and the findings from the case study analysis, this section pre-

sents four recommendations of which the researchers think that they could potentially increase the 

value of the sensor-based BDA system as currently employed by Auto Heinen. 

 

Recommendation 1 
 

In order to successfully exploit BDA four types of human resources need to be present: technical 

knowledge, business knowledge, relational knowledge and business analytics knowledge (Mikalef et 

al., 2018).69 The first recommendation is focused on this need for the right human resources to opti-

mally use the BDA system, and indirectly strengthens the effect of the other recommendations if im-

plemented. As mentioned in the implications, most of the drawbacks that have been uncovered by 

investigating Proposition 2 can be mitigated if treated appropriately, which would open up the possi-

bility to leverage the benefits revealed in Proposition 1. Many of these drawbacks sometimes experi-

enced by managers and employees could be alleviated by the appointment of a ‘data scientist’ (Dav-

enport & Patil, 2012).70 As the theoretical foundation has highlighted, the ‘data scientist’ is an effec-

tive remedy to mitigate the drawbacks directly related to the three characterising Vs of Big Data. More 

specifically, by appointing a ‘data scientist’ and putting someone in charge of managing the data and 

 
69 See subsection 2.1.3. 
70 See subsection 2.1.3. 
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preparing the right data for the right individuals, all of the following drawbacks part of the summary 

Figure 7 in section 6.3 can be attenuated: lower data quality, increased complexity, information over-

load, interpretation issues and loss of trust towards KPIs. Following the implications, the benefits of 

the BDA system can be more effectively exploited when these problems have been mitigated. 
 

One of the managers explained his desire for the appointment of a new ‘data scientist’, in order for 

Auto Heinen to be able to develop. He agreed that this role could work as a bridge between the depart-

mental managers, whose main quality lies in the understanding and development of production and 

quality assurance processes (business knowledge), and the IT and electronics engineers, who are re-

sponsible for the implementation of the data-generating instruments (P2). The expertise of this ‘data 

scientist’ can be used to analyse the data using both a problem driven approach – looking for the answer 

to specific business problems in the Big Data – and an exploratory approach – discovering general 

patterns within the Big Data that can be valuable to the business.71 
 

However, this recommendation cannot be so easily implemented. As outlined in subsection 2.1.3, 

Tambe (2014) points out that since the requisites of technical knowledge become more and more 

demanding in a Big Data context compared to a traditional data context, there are less individuals with 

both a sufficient level of technical knowledge as well as inside business knowledge. Even if a suitable 

individual is found who could take up the role, an evaluation needs to be made whether the benefits of 

hiring the expertise of the ‘data scientist’ outweigh the most likely high salary costs. 

 

Recommendation 2 
 

Human resources are essential to exploit the benefits of BDA (Mikalef et al., 2018), especially so for 

Auto Heinen. According to agency literature, decision rights should not be partitioned when the per-

formance of using the decision rights cannot be accurately measured (Zimmerman, 2017). However, 

distributing decision rights while lacking the possession of a performance measurement and reward 

system to assess how well the rights are executed is not as problematic in Auto Heinen as the agency 

literature would suggest. This is because the motives of the management have become deeply ingrained 

 
71The distinction between the exploratory and the problem driven approach to data analysis is outlined in subsection 2.1.2. 
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with the goals of the company due to the fact that many managers have worked for the company for 

many years and have started to create a company-oriented mind set. Despite the performance meas-

urement issues faced by the CEO of Auto Heinen to assess the performance of his management72, the 

company is able to make efficient use of specific knowledge and maintain a decentralised structure 

because of this bond of trust that has been formed over the years between the individual managers and 

the company. If the company would lose their current management and employ new individuals who 

do not have such a strong feeling of goodwill towards Auto Heinen, the danger of higher agency costs 

arises, since the new managers might be more self-interested. This would be a problem since the dif-

ficulties of implementing a proper incentive system to control the new management would be hard to 

overcome due to the measurement issues outlined in section 7.1. 
 

For this reason, recommendation 2 is proposed to stress the importance of keeping the current man-

agement in place. As has been mentioned in the theoretical foundation, implementing variable pay as 

an extrinsic incentive is a considerable challenge when many controllability and distortion issues are 

present (Lazear & Gibbs, 2015), and section 7.1 has shown that these issues are especially existent 

on an individual and departmental level.73 For these reasons, two potential ways to maintain job satis-

faction of the upper management are outlined below: 
 

● Recommendation 2A: This recommendation proposes an increase in the base salary for the 

departmental and divisional managers of Auto Heinen. This might send the strongest signal of 

trust and the simplicity of the fixed pay raise gives the managers stability. Drawbacks of this 

recommendation are that the extrinsic trigger from variable pay is lost and that the managers 

might get used to the increase in pay, thus losing its motivational effectiveness. As outlined in 

section 6.4, this was exactly the reason why the last bonus system in Auto Heinen ceased to 

exist (P1). 

 

 

 

 
72 See corresponding paragraph in section 7.1.  
73 See section 6.4 under Performance Measurement. 
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● Recommendation 2B: This recommendation proposes to install a variable pay structure based 

on a plant-wide measure for the departmental and divisional managers. As previously dis-

cussed in section 7.1, since all the departments within Auto Heinen are interlinked to a great 

extent, this measure might stimulate horizontal cooperation between the different departments 

and divisions. This might lead to a reduction in integration problems, which is one of the (cross-

functional) coordination problems as described by Lazear and Gibbs (2015, pp. 140-141), 

where multiple pieces of specific knowledge need to be combined in order to make decisions. 

As described by one of the divisional managers in subsection 6.1.1, “only by sharing infor-

mation and collaborating with colleagues to improve the KPIs, desirable results can occur” 

(P4). He underlined that production output measures, such as OEE and utilisation, and quality 

costs would be best suitable for such a plant-wide measure (P4). The interdependency of de-

partments linked to this recommendation can also backfire when the managers get confronted 

with the lack of individual controllability and notice that their influence on the measure is not 

significant enough. Another point of concern is that the target setting must be appropriate and 

accepted by all managers in order to fully capture the benefits of the extrinsic rewards. 

 

Recommendation 3 
 

Target setting is another focus point that has been brought to the attention of the researchers by the 

management. Next to the fact that setting appropriate targets would be essential if a variable pay system 

were to be implemented, the simple act of setting a target can also have positive effects on intrinsic 

motivation, since it could make job activities “inherently more interesting and enjoyable” (Ryan & 

Deci, 2000, p. 55)74. This is especially true for the upper management, who acknowledged to have at 

least an indirect effect on many of the company wide KPIs, such as utilisation, OEE and quality costs75. 

As one of the managers mentioned76, a target mirroring a dynamic quarterly improvement would be 

the right instrument to increase motivation (P3). As opposed to targets being coupled to extrinsic re-

 
74 An extensive theoretical summary on intrinsic and extrinsic motivation as described by Ryan & Deci (2000) is presented 
in subsection 2.2.3. 
75 An overview of the different KPIs and what they entail is presented in section 5.4. 
76 See section 6.4 under Performance Targets. 
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wards, using them merely for intrinsic purposes will probably lead to less stringency regarding mini-

mising the transaction costs related to the design criteria. This is the case, since controllability, com-

pleteness and measurement cost issues will most likely cause less stress to the employees if their pay 

remains unaffected. 

 

Traditionally, Auto Heinen has had very ambitious targets. What was stressed by many of the manag-

ers77 is that the performance targets should be more realistic, which is the essence of recommendation 

3. As one of the managers highlighted, targets must not be based on wishful thinking, which might 

lead to the targets having a demotivating effect (P4)78. This view is strengthened by a study conducted 

by Merchant & Manzoni (1989), who state that optimum motivation is achieved when targets are 

achieved eight or nine times out of ten.79 Although the managers have expressed that targets can in-

crease their motivation even when they are not tied to an extrinsic reward, the effect of this can prove 

to be only marginal. As has been discussed in the theoretical foundation, extrinsic rewards are one of 

the most important motivational levers a manager can pull and the effect extrinsic rewards have on 

behaviours are often underestimated (Lazear & Gibbs, 2015, p. 202). 

 

Recommendation 4 
 

As was mentioned in the implications, one of the biggest problems Auto Heinen is faced with is the 

high sickness rate of direct employees that haunts the production divisions. As the reports in Appendix 

B show, the sickness rate ranges from around 8% to 14% (for years 2018 and 2019). Sick employees 

need to be replaced by substantially more expensive external temporary workers who fill up the shifts 

in order to keep the factory running. Reducing the sickness rate of direct machine operators, even if it 

would only be to a small extent, will already reduce the personnel costs by a considerable amount. 

 
77 See section 6.4 under Performance Targets. 
78 One of the researchers recalled that during his time at Auto Heinen, the monthly quality cost targets were already 
surpassed after a couple of weeks quite often. This has led many of the responsible employees to largely disregard the 
targets, since they were believed to be unachievable and often not at all realistic. 
79 Even though the widely praised study conducted by Merchant & Manzoni (1989) is based on an investigation 
concerning profit centers and Auto Heinen’s divisions are classified as cost centers, the researchers believe that the 
motivational influence of the budgets used in profit centres is similar to the motivational effect on individuals working in 
a cost centre. 
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Completely eliminating the problem would be close to impossible, however, that should also not be 

the aim of management control. Instead of aiming for perfect control, the benchmark to pursue is rather 

adequate control (Merchant & Van der Stede, 2017, p. 15).  
 

It is reasonable to believe that the reason for the high sickness rate is poor intrinsic motivation, which 

has been characterised by cognitive evaluation theory as being associated with the innate psychological 

needs for competence, autonomy and relatedness (Ryan & Deci, 2000).80 The job characteristics 

model “specifies the conditions under which individuals will become internally motivated to perform 

effectively on their jobs” (Hackman & Oldham, 1976, p. 250). It states that meaningfulness of work, 

task variety and autonomy are three conditions that have a positive effect on the intrinsic motivation 

of employees.81 Since the direct employees that are operating the machines only carry out trivial stand-

ardised tasks82 without any freedom of effort allocation, the current job clearly lacks these three con-

ditions that are prescribed by the job characteristics model. 
 

This is why this final recommendation proposes to redesign the jobs of the lower level direct employ-

ees. As described in the theoretical foundation, job enrichment (multitasking) and employee empow-

erment (decentralisation) are two important features of job design (Lazear & Gibbs, 2015). Presenting 

the employees with a bigger variety of tasks (job enrichment) and giving them more decision rights 

while carrying out these tasks (employee empowerment) can increase the meaningfulness of their work 

and consequently enhance their intrinsic motivation. This is supported by Friis et al. (2015), who have 

shown that broadening the job design can enhance the workers’ feeling of autonomy and competence. 

Worth mentioning is that since specialisation can lead to exceptional productivity gains, job enrich-

ment should have strong justifications (Lazear & Gibbs, 2015, p. 160). However, for the reason that 

the high sickness leave has such substantial consequences on the total costs and thus the profitability 

of Auto Heinen, the researchers believe that the benefits of job redesign in the form of increased job 

satisfaction, employee engagement and intrinsic motivation83 could outweigh the losses. 

 
80 See section 2.2.3 for a detailed discussion on intrinsic motivation and its characteristics. 
81 The job characteristics model names several other factors that can increase job satisfaction, outlined in section 2.2.3. 
82 See section 5.2 for a detailed explanation of the classification of jobs and employees (direct and indirect jobs).  
83 These are three advantages resulting from job redesign related to multiskilling and multitasking as discussed by Lazear 
& Gibbs (2015) in subsection 2.2.6.1. 
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One important consequence of altering the job design, is that the German labour regulations determine 

how much salary an employee can earn by tying his salary to his job description. This means that by 

giving an employee more responsibilities, the employer is forced to combine this with an increase in 

salary.84 Taking into account all the evidence that has been collected during this study, two different 

recommendations for potential job redesign are proposed in order to give the management different 

options on how to approach the issue. The recommendations are presented below: 
 

● Recommendation 4A: The first recommendation proposes to redesign the jobs for all lower 

level direct machine operators. This recommendation is primarily focused on intrinsic motiva-

tion, as it tries to increase the meaningfulness of the job of all lower level direct machine op-

erators by adding small maintenance responsibilities that are of a less complex nature. This 

approach might generally attract more highly skilled and motivated employees during the re-

cruitment process, since the job has become more inherently interesting. The effects following 

from this recommendation would ideally increase the job satisfaction and cause the employees 

to call in sick less often. Drawbacks of this recommendation involve the substantially increased 

salary costs due to the increased job responsibilities as prescribed by the German labour market 

and the increased training costs that are needed to train the employees to be able to carry out 

the new maintenance duties appropriately. Furthermore, some employees might be lacking the 

appropriate skill set to carry out the maintenance duties which can lead to undesirable compli-

cations.85 
 

● Recommendation 4B: Instead of focusing all the lower level direct employees, this version of 

Recommendation 4 proposes to only redesign the jobs of well-performing direct machine op-

erators. Shifting the focus more towards extrinsic motivation, this recommendation uses ca-

reer-based incentives in the form of promotions to boost the morale of employees and to try to 

combat the high sickness rate. As mentioned earlier in this paper, promotions are an important 

source of extrinsic motivation and for many organisations represent a vital instrument to reward 

 
84 The role of the German labour regulations and the influence on promotions of employees has been discussed in section 
6.4 under Performance Reward. 
85 This reflects personal limitations, which is the third cause of management control problems as described by Merchant 
& Van der Stede (2017), outlined in subsection 2.2.2. 
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above-average performance or commitment (Lazear & Gibbs, 2015). The objective of this 

recommendation is to increase the job responsibilities and thus also the salary of only the well-

performing employees, in order to reward them for their good service and entrust them with 

both less complex as well as more critical maintenance responsibilities. By combining the ex-

trinsic reward of the promotion with an increase in job responsibilities, this proposal can also 

have an intrinsically positive effect on the employees that actually get promoted. However, 

these benefits do not come freely, since it is very complicated to objectively measure the per-

formance of the direct machine operators, as explained in section 7.1. Subjective observation 

on how well the operators adhere to the 5S principles as explained in footnote 38 is the only 

viable solution of measuring performance. Next to the measurement costs of surveillance that 

this subjective measuring entails, adherence to the 5S principles also says more about the drive 

of the employees, rather than predicting whether the individual will be suitable to carry out 

maintenance responsibilities. 

 

By realising these recommendations, the direct machine operators would be put in a position where 

they would actually benefit from the exploitation of BDA as well, as the additional maintenance re-

sponsibilities are linked to the full set of BDA-enabled benefits as listed in Figure 7 in section 6.3. 

Important to note here is that some or possibly even many of the direct machine operators do not seek 

any increase in their feeling of competence or autonomy and are actually more satisfied by carrying 

out monotonous working activities. If this would be the case, the higher training and salary costs that 

are incurred might be pointless, because they do not lead to the envisioned increase in intrinsic moti-

vation. 
 

Instead of trying to mitigate control problems, avoidance strategies86 ensure adequate control by elim-

inating the possibility that control problems will occur. Two avoidance strategies that are relevant to 

Auto Heinen and complementary to recommendation 4 are activity elimination and automation. Auto-

mation is a key topic in Auto Heinen and as one of the divisional managers stated in the analysis, “the 

increasing automation has led to a decrease in the number of direct machine operators required, who 

 
86 An extensive summary of the different avoidance strategies as described by Merchant & Van der Stede (2017) is given 
in subsection 2.2.4. 
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are now handling two or more machines simultaneously, but has increased the need for indirect em-

ployees required to monitor the production processes and to maintain the machinery” (P7). Job rede-

sign can decrease the burden on maintenance staff by training the direct personnel to adapt to this shift 

in automation. Activity elimination is another strategy that can be used to outsource the control prob-

lems that come with the monotonous working activities to another organisation. Auto Heinen already 

implements this strategy to a certain extent by outsourcing the washing of the finished car parts to an 

outside entity. These two avoidance strategies can also be seen as a threat to direct employees, since 

their jobs might disappear in the future. This fear can serve as extrinsic motivation for the direct ma-

chine operators to increase the uniqueness of their skill set in order to become sufficiently qualified to 

be promoted. 

7.3 Suggestions for Further Research 

This last section of the discussion reflects on the academic significance of this study and how future 

studies can complement this research by shedding light on different aspects of the relation between 

BDA and management control. Transferability of findings is an important data quality criteria to con-

sider, especially for case studies since they focus on analytic generalisation (Yin, 2003, p. 10).87 In-

stead of providing statistical evidence on how BDA affects management control, this study has added 

to extant research by taking a much needed functional approach focused on data utilisation, providing 

a detailed illustration on the relation between BDA and management control in an individual organi-

sational setting. The fact that this study primarily serves as an illustration where direct generalisability 

should be questioned, is underlined by contingency theory, which states that the environment in which 

an organisation operates defines the best practice (Scott, 1981). In order to strengthen the capacity to 

generalise the findings presented in the paper, the researchers would like to encourage scholars to study 

the same aspects in other individual organisational settings. This way, recurring findings can be con-

sidered to be of a generalisable nature while non-recurring findings can be identified as company-

 
87 For a description of data quality issues regarding transferability, see subsection 4.4.3. 
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specific factors. For instance, many contextual details discussed in this paper which could have influ-

enced the findings, specifically relate to the manufacturing industry or only Auto Heinen in particular. 

A good example of this is the immense reliance on specific knowledge that follows from the complex 

manufacturing processes present in Auto Heinen. In other organisational settings that have a tendency 

to profit from a highly centralised structure, the benefits coming from the increased use of specific 

knowledge could be negligible whilst other benefits and drawbacks might be identified for this type of 

organisation. 
 

Another realisation that occurred while conducting the study was that it would be highly interesting to 

investigate the influence of other management control systems as a mediator in the relationship be-

tween BDA and management control. While this study builds on organisational economics by consid-

ering the organisational architecture as a means to alter effort intensity and effort allocation, it would 

be interesting to see the influence of BDA on cultural controls (Malmi & Brown, 2008) such as social 

norms and company culture and how they affect coordination and motivation. The researchers deem 

it especially fitting to investigate these factors using a more sociological angle instead of approaching 

it from an organisational economic viewpoint. For example, cultural controls such as a data-driven 

culture, which have fallen out of the scope of this paper, could have a considerable influence on how 

BDA can affect the coordination and motivation of employees. For instance, the highly data-driven 

mentality of the CEO that has spread throughout the organisation could have played a big role in the 

effective exploitation of BDA in Auto Heinen. This is underlined by several scholars, who proclaim 

that a fact-based operating culture and support from top management is essential in order to success-

fully make use of BDA (Mikalef et al., 2018; Vidgen et al., 2017).88  

 
88 An elaborate overview of all the resources that facilitate successful usage of BDA has been presented in subsection 
2.1.3. 
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8. Conclusion 

The aim of this research project has been to explore the impact of the application of a sensor-based 

Big Data Analytics (BDA) system on management control in an individual organisational setting. 

Based on a conceptual framework developed to shed light on this relationship, the study has investi-

gated both the positive and negative impact of the exploitation of BDA on coordination (effort alloca-

tion) and motivation (effort intensity), representing the fundamental problems of economic organisa-

tion. Furthermore, it has examined how these behavioural properties may be stimulated by means of 

the organisational architecture as a particular management control system, which has been refined by 

BDA. By building on the assumption that finding compelling explanations about the impact of BDA 

on management control lies in the details and specifications of the individual organisational setting, 

this qualitative research has adopted a functional, application-oriented approach and has pursued ana-

lytic generalisation. As such, the objective has been to add to extant research by providing practical 

evidence on the way coordination and motivation are affected by the implementation of a specific 

BDA system.  
 

First and foremost, this study has disclosed several unequivocal benefits arising from the application 

of BDA on management control. The implementation of the sensor-based BDA system enables a high 

degree of decentralisation, and the exploitation of specific knowledge stimulates both coordination and 

intrinsic motivation. While effort allocation predominantly benefits in terms of enhanced transparency, 

proactiveness, prioritisation, vertical communication and horizontal cooperation, effort intensity is 

supported by intensified psychological feelings of autonomy, competence and relatedness. Addition-

ally, leveraging BDA facilitates the creation of a self-optimisation loop as well as the recognition of 

above-average performance by tracking the development of KPIs. However, the evidence has revealed 

that the positive effects of the BDA system vary considerably among different layers in the company. 

While the managers at departmental and divisional level as well as the workers carrying out indirect 

production activities benefit enormously from its implementation, the direct machine operators are 

affected to a significantly lesser extent. Therefore, the case company has been recommended to con-

sider some form of job redesign for this particular employee category, in order to put them in a position 
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where they are able to reap the benefits of BDA as well, thus raising job satisfaction, employee en-

gagement and intrinsic motivation.  
 

Before the benefits of BDA on management control can be fully exploited, several drawbacks inhibit-

ing successful usage need to be taken into account. These challenges originate from the characterising 

features of Big Data – volume, velocity and variety. Lower data quality, increased complexity and 

information overload can lead to a loss of trust towards the provided information and to interpretation 

issues. The initial purpose of making use of specific knowledge to increase a feeling of autonomy is 

then offset by a decreased feeling of competence, thus impairing coordination and diminishing intrinsic 

motivation. The findings further indicate that motivation and coordination seem to suffer jointly from 

the negative effects. However, since the drawbacks do not represent hurdles that are impossible to 

overcome, it is suggested to appoint a data scientist as a remedy to eliminate several of these problems. 

It has become clear that the need for the right human resources is essential to be able to successfully 

exploit the benefits that the application of BDA can provide. 
 

The analysis has demonstrated that the sensor-based BDA system certainly has the potential to mitigate 

coordination and motivation problems by refining the design of the organisational architecture in the 

case company, with the benefits mainly originating from a higher degree of decentralised decision-

making authority. However, while the newly generated KPIs are of enormous value to draw inferences 

about the overall performance of the company and the efficiency of the involved departments and 

divisions, the value of the BDA system as support for the performance assessment of individual em-

ployees is rather limited. Due to the complexity of the production processes and the high degree of 

interdependencies between the different departments and divisions, the available output measures ex-

hibit significant deficiencies related to several of the design criteria for performance measurement – 

completeness, controllability and measurement costs. These measurement issues, paired with legal 

difficulties arising from the German labour market regulations, represent notable challenges that have 

to be taken into account if an incentive system aiming at further increasing motivation of the workforce 

were to be implemented.  
 

Agency theory suggests that decision-making authority should only be assigned to decentralised em-

ployees if the execution of the decision rights can be evaluated by a sound performance measurement 
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system. However, a high degree of decentralisation is imperative for the case company, since the in-

dustry Auto Heinen is operating in is characterised by high technical requirements and affinity, and 

the specific knowledge held by lower level employees is essential for value creation. Therefore, the 

need for decentralisation enabled by the BDA system is justified despite the issues related to the meas-

urement of individual performance. The system has led to indispensable benefits related to coordina-

tion and intrinsic motivation, which more than offset the potential loss of control and the incurred 

agency costs. However, many of these indispensable benefits seem to be highly dependent on com-

pany-specific factors, such as the high degree of employee loyalty that is present in Auto Heinen. That 

is why further research should investigate these relationships in other organisational settings. Further-

more, by approaching the subject from different points of view, perhaps by focusing on different types 

of management control systems such as cultural controls, future studies can provide additional insights 

into the different ways BDA affects management control and organisational behaviours.  
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Notes on the Case Study Protocol 
 

The case study protocol presents an overview of the case study, states which guidelines have been 
followed and how the research topic has been approached. Its purpose is to keep researchers targeted 
on the subject of study and forces researchers to anticipate several problems that could be encountered. 
This case study protocol has been drawn up and updated up to the point that the data collection process 
started. Therefore, multiple changes to the research design that have been made after the data collection 
process cannot be retrieved in the protocol.  

 

The case study protocol contains four sections: an overview of the case study project, field procedures, 
case study questions, and a guide for the case study project. 

 

A.1 Overview of the Case Study Project 
 
A.1.1 Project Background 
 
This study is conducted by Simon Larcher and Sjoerd Kleuskens, two Master students writing their 
master’s thesis at Copenhagen Business School. The writers are students of the program Accounting, 
Strategy & Control, which has a strong focus towards managerial accounting and on the use of infor-
mation systems in the context of control. 
 
Within the scope of their program, the writers have chosen to investigate how big data and analytics 
(BDA) is influencing the use of management control systems (MCS) in the business environment. This 
will be done with a case study which is conducted in cooperation with Auto Heinen GmbH, a manu-
facturing company operating in the automotive supply industry, based in Germany. 
 
The methodology used is primarily focused around qualitative methods, in the form of semi-structured 
interviews. Next to these interviews, knowledge from one of the researchers who has worked in the 
controlling department of Auto Heinen will be used, and secondary documentation supplied by the 
company will be investigated. 
 
A.1.2 Research Question and Propositions 
 
The case study is based around the following research question: 
  

How does big data analytics (BDA) influence the management control systems (MCS) of Auto 
Heinen? 
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To create actionable research propositions, this research question has been decomposed over two di-
mensions, resulting in the following 2x2 matrix: 

 

 
The two dimensions group the investigation into four categories which are illustrated by the following 
research propositions: 
 
1. BDA has positive implications on the value of the MCS of Auto Heinen. 

a. BDA has positive implications on the value of the MCS of Auto Heinen regarding coordi-
nation aspects. 

b. BDA has positive implications in terms of motivation on the value of the MCS of Auto 
Heinen. 

 
2. A set of barriers impedes a beneficial implementation of BDA within the MCS of AutoHeinen. 

a. A set of barriers related to coordination is impeding a beneficial implementation of BDA 
within the MCS of AutoHeinen. 

b. A set of barriers related to motivation is impeding a beneficial implementation of BDA 
within the MCS of AutoHeinen. 

 
After answering the propositions, the investigators will try to use the findings to give a recommenda-
tion on how to design a performance measurement and reward system that will optimally motivate and 
coordinate the employees of Auto Heinen in order to increase organisational performance and make 
the study worthwhile for the case company. This can be summarised in a third research proposition: 
 
3. BDA can be used in the design of a performance measurement and reward system for Auto Heinen 

in order to improve either coordination or motivation of the workforce. 
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A.2 Field Procedures 
 
In order to make the data collection process run as smoothly as possible, several field procedures have 
been drawn up so that both researchers know what to expect from each other and how to deal with 
possible unforeseen circumstances. This document gives an overview of the procedures followed. 
 
To make sure that the essential stage of data collection was realisable at all times, arrangements were 
made with the HR department of Auto Heinen to set up Skype meetings in case that a trip to Germany 
would be impossible. Even though the quality of data could be lowered using Skype meetings, this 
way the assurance was given that data would be available in order to conduct research. 
 
The following measures were taken to ensure that both researchers would go into the interviews with 
the same ideas and expectations: 

● Before the interviews took place, the current research objectives were discussed and themed in 
order to establish a general direction for the interviews. Individual interview guides outlined 
the main objectives and discussion points that were found interesting to discuss by both re-
searchers. 

● Since it was highly likely that many interviewees would like to conduct the interviews in Ger-
man, the arrangement was made that the non-native German researcher would point out the 
points he deemed appropriate to discuss on his laptop to the other researcher, while the native 
German-speaking researcher would lead the interviews verbally. 

● In order to avoid bias and to see to it that credibility of the research findings would be main-
tained, it was agreed upon to follow certain rules mentioned in methodological literature about 
how to frame the questions: 

○ Avoiding the use of difficult technical jargon 
○ Avoiding asking two questions at once 
○ Avoiding asking questions that could be answered with yes/no89 
○ Avoiding asking (implicitly) leading questions 
○ Avoiding asking questions that could be considered as invasive 
○ Asking how questions instead of why questions, since why questions can create defen-

siveness on the informant’s part 
○ Maintaining a semi-structured style by being open towards input from the interviewees 

and asking follow-up questions whenever deemed relevant. 

  

 
89 An exception to this rule was made to ask the interviewee to confirm the interpretation of a certain answer. 
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A.3 Case Study Questions 
 
 
Research Question 
 

How does big data analytics (BDA) influence the management control systems (MCS) of Auto 
Heinen? 

 
Research Propositions 
 

1. BDA has positive implications on the value of the MCS of Auto Heinen. 
i. BDA has positive implications on the value of the MCS of Auto Heinen regard-

ing coordination aspects. 
ii. BDA has positive implications in terms of motivation on the value of the MCS 

of Auto Heinen. 
 

2. A set of barriers impedes a beneficial implementation of BDA within the MCS of AutoHeinen. 
i. A set of barriers related to coordination is impeding a beneficial implementa-

tion of BDA within the MCS of AutoHeinen. 
ii. A set of barriers related to motivation is impeding a beneficial implementation 

of BDA within the MCS of AutoHeinen. 
 

3. BDA can be used in the design of a performance measurement and reward system for Auto 
Heinen in order to improve either coordination or motivation of the workforce. 

 
 
Level 2 Questions - Mental Line of Inquiry 
 
The abovementioned propositions have been subdivided into the questions below. The questions try 
to capture everything that needs to be known in order to answer the propositions. Since there has not 
been sufficient interview time to inquire about all questions included in the mental line of inquiry, they 
have been themed and grouped in the following manner: 
 
-----   Big Data General 
-----   Coordination 
-----   Motivation 
-----   KPIs / Performance Evaluation / Incentive System 
-----   Transformation 
-----   Other 
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These themes have then been used to design the main structure of the interviews and to identify the 
most important leading questions that will be posed to the interviewees. 
 
Proposition 1  

- Is the variety of BDA adding relevance to the data in the MCS? 
- Is the volume of BDA strengthening fact-based decision-making? 
- Is the timeliness of BDA leading to operational benefits?  
- Is BDA improving the use of specific knowledge by guiding the employees with giving them 

the right performance measures? 
- Is BDA enabling efficient partitioning of decision rights by making use of the specific 

knowledge of employees after giving them the right performance measures? 
- Is BDA enabling the allocation of decision rights towards specific knowledge? 
- Is BDA increasing productivity by increasing assurance that employees are doing the right 

thing? 
- Does BDA have a positive impact on relatedness within the workforce by increasing attention 

to the workforce? (e.g. by personalising performance measures) 
- Is BDA increasing the feeling of competence by providing them with the most relevant perfor-

mance measures? 
- Is BDA enabling identification, measurement and management of key value drivers? (produc-

tivity, …) 
- Is BDA increasing coordination and motivation by linking the relevant performance measures 

to reward systems? 
- Does BDA have a positive influence on the design criteria of performance measurement (risk, 

distortion, manipulation and measurement cost)? 
- Does BDA increase innovation capabilities within the MCS? 
- Does DBA assist the transformation process of MCS from focusing only on analysing past 

events (descriptive analytics) towards the prediction of future events (predictive analytics) and 
finding the optimised solution (prescriptive analytics)? 

- Is BDA facilitating a reduction in budgeting costs? 
- Is BDA allowing an increase in budgeting accuracy? 
- Does BDA have positive implications on the MCS of AutoHeinen in a way that we have not 

thought of? 
 

Proposition 2 
- Is the volume of BDA leading to an information overload that decreases coordination and mo-

tivation? 
- Is the complexity of BDA in terms of variety inhibiting successful usage of data in the MCS? 
- Does the increased difficulty of understanding and using BDA complicate the required skill set 

needed to manage and implement the data successfully into business practices? 
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- Does the inherent timeliness of BDA decrease the validity of the data, because the data cannot 
be analysed? 

- Is the feeling of autonomy jeopardised by the increasing use of BDA for decision-making? 
- Does extensive use of BDA (micro-management) for internal control purposes decrease moti-

vation? 
- Does the use of BDA in MCS have a bad influence on the trust between the employee and the 

management? 
- Does the use of BDA in the MCS decrease the feeling of competence of the employees? 
- Does BDA have a negative influence on the design criteria of performance measurement (risk, 

distortion, manipulation and measurement cost)? 
- Does BDA have negative implications on the MCS of AutoHeinen in a way that we have not 

thought of? 
- Are privacy issues a potential consequence of the use of BDA in MCS? 
- Are there any issues regarding data storage and security with using BDA in MCS? 

 
Proposition 3 

- What are the best performance measures to include on the BSC to optimally motivate and co-
ordinate the managers/employees? 

- What is the optimal target achievability to optimally motivate the managers/employees? 
- Should the identification of performance measures come primarily from bottom-up or top-

down direction? 
- Which perspective of the BSC should be emphasised for the performance measures? (to mini-

mise costs of design criteria) 
 
 
A.4 Guide for the Case Study Report 
 
This section presents the draft of the outline of the final paper right before data collection commenced. 
The outline has seen several changes after the data was analysed and the findings were discussed. 
 

● Abstract       
● Introduction       

○ Background 
○ Justification 
○ Research Questions 
○ Propositions and Objectives 
○ Methodological Approach 
○ Structure of the Paper 
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● Literature review      
○ Big Data 

■ Comprehensive Definition 
■ Usage 
■ Benefits 
■ Limitations 

○ Big Data & Management Accounting 
■ Management Accounting 
■ Impact BDA on MA 

● Methodology       
○ Scientific anchoring 

■ Philosophy of Science 
■ Approach to Theory Development 

○ Research design 
■ Methodological Choice 
■ Time Horizon 
■ Research Strategy - Case Study 
■ Methods for Data Collection and Analysis 

○ Research Integrity, Data Quality and Limitations 
■ Dependability 
■ Credibility 
■ Transferability 

● Data analysis        
○ Case Company 

■ Background 
■ Structure 
■ Targeted Layers 

○ Analysis 
■ Overview Propositions 
■ Proposition 1 
■ Proposition 2 
■ (Proposition 3) 
■ Concluding Remarks 

● Discussion       
○ Implications and Further Insights 
○ (Recommendations for Auto Heinen) 

● Conclusion       
○ Overview Paper 
○ Suggestions for Further Research  
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Zeilenbeschriftungen 2018-36 2018-37 2018-38 2018-39 2018-40 2018-41 2018-42 2018-43 2018-44 2018-45 2018-46 2018-47 2018-48 2018-49 2018-50 2018-51 2018-52 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06 2019-07 2019-08 2019-09 2019-10 2019-11 Gesamtergebnis %
Ausschuss ohne Alu 17.695 26.323 19.458 19.398 9.948 21.578 4.743 16.395 21.119 24.541 15.492 13.609 8.928 12.605 11.819 4.062 8.521 12.597 27.401 22.387 17.730 15.360 18.095 10.040 -1.825 12.632 9.797 400.447 34,4%
Ausschuss Ext. Bearb. ohne Alu 14.973 14.035 9.578 11.474 9.340 6.587 7.555 13.129 11.778 18.894 20.420 18.637 22.426 24.635 8.747 9.028 3.337 10.757 14.928 12.277 22.036 19.904 16.645 14.492 4.832 430 340.872 29,3%
Ext. Nacharbeit 6.712 4.404 2.631 1.505 2.112 2.948 14.396 -425 8.422 9.391 16.863 4.827 96 7.719 4.206 1.940 15.153 14.724 294 7.617 4.017 13.999 2.869 1.277 147.697 12,7%
Int. Nacharbeit 4.335 7.154 7.362 7.007 7.533 8.570 6.948 5.491 3.271 6.201 6.380 6.319 7.159 5.391 3.351 1.631 1.372 4.920 4.177 5.107 4.274 3.109 3.137 6.340 3.183 4.008 4.333 138.065 11,9%
Kundenbelastung 3.972 861 3.933 2.111 15.736 12 38.998 3.933 69.555 6,0%
Eingeschmolzene Retouren 810 4 48 10 8 204 41 29 976 59 21 22.881 3 28 3.515 254 11 3.943 3.967 36.814 3,2%
Sonderfahrten 600 1.550 1.400 2.150 1.750 5.510 1.860 380 2.800 2.340 380 1.340 780 800 280 280 270 400 1.150 2.070 780 2.560 31.430 2,7%
Gesamtergebnis 44.315 49.061 43.011 46.633 30.075 45.222 24.103 53.734 38.552 60.602 42.713 49.325 59.244 64.051 24.046 22.440 61.879 13.511 32.760 48.716 54.928 63.125 43.333 47.819 35.681 22.748 23.881 19.374 1.164.880 100%
Ziel 19.000,00 19.000,00 ####### 19.000,00 ####### 19.000,00 ####### 19.000,00 ####### 19.000,00 19.000,00 19.000,00 ####### 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00 19.000,00

Top 10
Zeilenbeschriftungen 2018-36 2018-37 2018-38 2018-39 2018-40 2018-41 2018-42 2018-43 2018-44 2018-45 2018-46 2018-47 2018-48 2018-49 2018-50 2018-51 2018-52 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06 2019-07 2019-08 2019-09 2019-10 2019-11 Gesamtergebnis %
ZF-PT-1101 13.614 7.935 3.648 5.822 4.670 5.415 3.950 14.476 974 7.060 3.235 4.549 4.677 9.926 4.663 7.893 1.774 1.530 4.632 5.042 6.876 7.673 9.101 9.937 4.602 8.136 2.167 6.036 170.013 27,6%
SC-TG-0G60 3.091 2.783 2.012 2.517 1.281 5.190 3.162 5.930 1.097 1.387 36 9.647 9.115 3.640 2.976 2.441 2.393 5.688 2.111 6.362 13.691 7.336 5.276 2.010 251 2.448 1.772 105.642 17,2%
WA-GH-0599 1.905 723 1.265 1.307 737 792 2.257 9.943 12.505 12.927 4.504 2.089 1.807 1.029 1.125 381 242 2.389 6.495 5.993 4.573 5.218 830 2.517 142 2.233 85.928 14,0%
ZF-ZP-1090 5.134 8.674 688 3.682 4.269 6.351 -7.949 -2.548 3.212 4.251 2.678 887 4.038 2.381 2.896 5.644 9.543 9.694 7.332 2.611 7.590 1.881 -9.935 73.002 11,9%
LU-GE-0G04 0 1.146 111 49 2.130 858 228 7.286 14.505 2.138 1.580 1.384 3.377 740 929 36.460 5,9%
LU-GE-0014 1.382 176 39 156 1.334 1.439 850 307 266 1.363 3.766 7.760 2.168 2.822 -101 -60 177 3.820 1.553 3.312 491 1.072 34.094 5,5%
FO-KO-MT82 1.558 160 268 100 1.576 87 80 1.089 3.154 5.208 3.597 2.868 3.900 3.459 14 263 333 374 100 86 260 79 544 163 523 100 29.943 4,9%
KN-CP-5900 0 1.225 959 349 -167 437 1.855 1.406 5.376 3.922 3.563 3.006 554 50 35 406 107 2.191 764 193 239 1.449 459 -2.495 1.208 368 12 27.470 4,5%
MZ-AD-1640 621 2.226 1.009 1.523 634 3.328 883 1.510 798 986 711 694 0 1.781 192 500 218 600 1.065 3.309 694 1.649 760 1.123 256 27.069 4,4%
AG-KS-5853 1 8 2.134 712 652 651 833 3.441 3.872 810 7.658 176 97 381 574 250 250 2.266 777 53 94 271 270 26.230 4,3%
Gesamtergebnis 27.305 22.677 11.300 16.185 14.267 23.371 4.991 34.953 23.882 38.859 22.477 28.936 27.791 42.893 15.210 15.572 18.846 9.756 23.338 26.505 33.444 35.589 31.727 29.462 13.242 3.990 7.533 11.751 615.851 52,87%

Baugruppe KW-48 Baugruppe KW-49 Baugruppe KW-50 Baugruppe KW-51 Baugruppe KW-01 Baugruppe KW-02 Baugruppe KW-03 Baugruppe KW-04 Baugruppe KW-05 Baugruppe KW-06 Baugruppe KW-07 Baugruppe KW-08 Baugruppe KW-09 Baugruppe KW-10 Baugruppe KW-11
FO-KO-MT82 3.857,83 LU-GE-0G047.285,83 ZF-PT-11014.594,76 ZF-PT-11017.796,60 ZF-ZP-10902.539,43 ZF-PT-1101 9.028,29 ZF-ZP-109010.529,69 ZF-ZP-1090 20.583,71 SC-TG-0G60 8.675,19 MZ-AD-1640 3.265,74 ZF-ZP-1090 6.787,92 WA-GH-0599 2.447,74 ZF-PT-1101 8.135,96 GF-SG-7F47 3.050,60 ZF-PT-1101 6.036,68
ZF-PT-1101 3.316,06 LU-GE-00144.932,83 ZF-ZP-10903.937,74 LU-GE-00142.822,31 LU-GE-0G042.316,13 ZF-ZP-1090 6.697,80 ZF-PT-11012.551,48 SC-TG-0G60 9.084,90 ZF-ZP-1090 7.046,86 ZF-PT-1101 2.315,78 GF-SG-7B29 3.793,52 GF-SG-7F47 2.126,91 LU-GE-0014 3.312,29 BO-AD-5981 2.519,04 WA-GH-0599 2.232,90
FO-HA-9X2Q 2.264,59 ZF-PT-11014.211,21 SC-TG-0G602.959,86 SC-TG-0G602.440,88 ZF-PT-11011.352,75 SC-TG-0G60 5.825,42 SC-TG-0G601.459,83 WA-GH-0599 9.003,27 JA-HA-5863 3.933,02 AG-KS-5853 2.265,95 ZF-PT-1101 2.627,95 ZF-AD-1102 1.629,91 IS-KT-7101 1.800,14 SC-TG-0G60 2.447,70 SC-TG-0G60 1.772,85
BO-AD-5826 2.228,34 FO-KO-MT823.427,93 LU-GE-00142.168,37 ZF-ZP-10902.350,13 WA-GH-0598680,53 KN-CP-5900 2.191,49 WA-GH-05991.236,93 ZF-PT-1101 6.799,91 WA-GH-0599 3.782,19 ZF-ZP-1090 2.222,44 SC-TG-0G60 2.131,34 MZ-AD-1640 1.602,76 MA-LG-3300 1.785,20 ZF-PT-1101 2.167,29 GF-SG-5702 1.557,33
WA-GH-0599 1.805,43 SC-TG-0G601.840,61 MA-LG-33001.365,50 FO-HA-9X2Q2.329,77 GF-SG-7B29 645,64 LU-GE-0G04 1.789,47 GF-SG-72301.186,87 LU-GE-5870 5.308,12 MZ-AD-1640 1.032,11 MA-LG-3300 2.164,06 SC-TG-0G64 1.879,30 ZF-ZP-1090 1.561,48 CO-DG-5848 1.641,77 BO-ZG-5982 1.377,29 IS-KT-7101 1.253,49
AG-KS-5919 1.656,17 MA-LG-33001.382,06 WE-ND-33001.203,99 BO-AD-58261.168,46 LU-GE-5870 525,28 WA-GH-0599 1.784,12 KN-CO-59011.022,68 GF-SG-5702 3.799,22 ZF-PT-1101 815,56 WA-GH-0599 1.918,87 MA-LG-3300 1.067,97 ZF-PT-1101 1.519,79 GF-SG-5702 1.557,67 IS-KT-7101 1.212,66 LU-GE-0014 1.068,75
KN-CO-5901 1.290,57 LU-GE-58701.295,88 WA-GH-05991.169,90 WE-ND-33001.114,88 SC-TG-0G60 381,31 GF-SG-7230 1.697,07 ZF-ZP-1104 981,64  Fehlt 3.762,51  Fehlt 813,31 GF-SG-7N34 1.446,14 LU-GE-0014 965,29 GF-SG-5702 1.516,35 JA-HA-5726 1.401,56 MZ-AD-1640 1.123,22 KN-CO-5901 965,40
LU-GE-0014 1.279,36 MZ-DG-90811.117,96 BO-ZG-5982 759,58 ZF-AD-1102 634,96 WA-GH-0599264,09 LU-GE-5870 1.448,86 AG-KS-5853 878,47 MZ-DG-9081 3.446,10 GF-SG-7F47 781,06 MZ-DG-9081 1.000,19 GF-SG-7F47 824,79 SC-TG-0G60 1.444,61 KN-CP-5900 1.207,75 BR-AK-2723 896,07 BO-ZG-5982 667,31
SC-TG-0G60 931,62 ZF-ZP-11041.100,00 AG-VG-A177 693,49 GF-SG-7B29 473,30 FO-KO-MT82257,68 ZF-ZP-5973 830,64 AG-KS-5919 635,01 SH-FK-1390 3.192,91 GF-SG-7230 700,70 BO-AD-4723 751,04 WA-GH-0599 806,64 GF-SG-7B29 1.372,39 AG-KS-5919 1.090,95 KN-CO-5901 735,42 SC-TG-0G64 625,52
MA-LG-3300 927,94 WA-GH-05991.037,16 BO-AD-5826 577,62 KN-BC-5419 468,60 GF-SG-7K00 234,01 IS-KT-7101 749,83 GF-SG-K492 609,00 LU-GE-0G04 2.504,88 CO-DG-5848 665,47 HO-ND-0003 627,71 AG-KS-5853 777,40 MA-LG-3300 1.217,18 GF-SG-7F47 1.059,45 BR-LB-0100 680,32 GF-SG-5703 566,85
Gesamt 19.558 Gesamt 27.631 Gesamt 19.431 Gesamt 21.600 Gesamt 9.197 Gesamt 32.043 Gesamt 21.092 Gesamt 67.486 Gesamt 28.245 Gesamt 17.978 Gesamt 21.662 Gesamt 16.439 Gesamt 22.993 Gesamt 16.210 Gesamt 16.747

Nacharbeit
Zeilenbeschriftungen 2018-35 2018-36 2018-37 2018-38 2018-39 2018-40 2018-41 2018-42 2018-43 2018-44 2018-45 2018-46 2018-47 2018-48 2018-49 2018-50 2018-51 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06 2019-07 2019-08 2019-09 2019-10 2019-11 Gesamtergebnis %
SC-TG-0G60 591 1.697 1.226 2.206 199 1.603 129 233 152 0 563 1.725 1.128 11.454 8,0%
MA-LG-3300 0 1.076 1.488 971 70 124 621 1.056 1.228 760 1.366 398 64 1.324 0 421 10.966 7,6%
ZF-PT-1101 459 0 185 1.943 2.570 783 47 262 365 0 579 208 452 54 48 186 370 62 299 194 28 43 9.138 6,4%
ZF-ZP-1090 0 248 569 353 0 919 1.359 0 573 27 120 688 611 41 0 1.083 753 384 467 0 8.193 5,7%
AG-KK-0108 1.569 0 1.507 1.829 814 1.406 330 126 7.581 5,3%
MZ-AD-1640 0 291 296 471 339 649 685 0 192 488 138 658 1.049 247 1.088 424 556 7.571 5,3%
KN-CP-5900 0 91 1.030 1.761 377 43 648 845 0 4.796 3,3%
GF-SG-7B29 100 0 142 286 604 429 391 94 104 190 0 893 1.445 0 4.677 3,3%
FO-HA-9X2Q 1.674 441 271 492 1.166 402 4.446 3,1%
GF-SG-7230 0 548 185 132 126 213 1.750 1.182 184 17 4.338 3,0%
GF-SG-7F47 143 0 1.895 0 656 433 0 0 85 175 125 66 0 57 355 128 64 4.181 2,9%

44.315 49.061 43.011 46.633 30.075 45.222 24.103 53.734 38.552 60.602 42.713 49.325 59.244 64.051 24.046 22.440 61.879 13.511 32.760 48.716 54.928 63.125 43.333 47.819 35.681 22.748 23.881 19.374
0

20.000

40.000

60.000

80.000

2018-36 2018-37 2018-38 2018-39 2018-40 2018-41 2018-42 2018-43 2018-44 2018-45 2018-46 2018-47 2018-48 2018-49 2018-50 2018-51 2018-52 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06 2019-07 2019-08 2019-09 2019-10 2019-11

Qualitätskosten Gesamt pro KW 2019

PFA
14.11.2019
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Stand:

Januar Februar März April Mai Juni Juli August September Oktober November Dezember Ø 2019 Ø 2018 Gesamt
Beanstandungen 

2019 Gesamt 17 7 11 10 11 17 13 10 16 20 2 0 12,2 9,4 134

Druckguss 3 3 8 4 4 9 9 7 7 8 1 0 5,7 3,5 63

mech. Bearbeitung 13 4 3 6 7 7 3 3 8 9 1 0 5,8 4,9 64

Lieferant 1 0 0 0 0 0 0 0 1 1 0 0 0,3 0,2 3

Logistik 0 0 0 0 0 1 1 0 0 2 0 0 0,4 0,8 4

Vorjahr 2018 13 13 16 5 9 7 8 5 5 13 9 10 113

Ziel 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5

KW

Ziel: < 30 Tage

Durchschnittliche Bearbeitungsdauer von 8D Reporten in Tagen

Übersicht Beanstandungen 45-2019

Kennzahlen Kundenbeanstandungen 2019 14.11.2019

Gesamtübersicht Beanstandungen pro Monat - 2019

Gesamtübersicht Beanstandungen nach Kunden - 2019

Übersicht Kundenbeanstandungen pro Kalenderwoche
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Erstellt von:Duell
Datum: 14.11.2019
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Stand:

Januar Februar März April Mai Juni Juli August September Oktober November Dezember Gesamt
Ziel 8 8 9 6 8 7 6 6 9 8 9 6 90
IST 17 7 11 10 11 17 13 10 16 20 2 0 134

Effektivität 0,47 1,14 0,82 0,60 0,73 0,41 0,46 0,60 0,56 0,40 4,50 #DIV/0! 0,67

Ziel 1 1 1 1 1 1 1 1 1 1 1 1 1

Januar Februar März April Mai Juni Juli August September Oktober November Dezember Gesamt
Ziel 4 4 4 4 3 3 3 3 2 2 2 2 36
IST 6 0 4 3 4 5 4 4 5 7 42

Effizienz 0,67 4,00 1,00 1,33 0,75 0,60 0,75 0,75 0,40 0,29 #DIV/0! #DIV/0! 0,86

Ziel 1 1 1 1 1 1 1 1 1 1 1 1 1

Vorjahr = 45

Ist - Ziel Diagramm Wiederholbeanstandungen pro Monat Ist - Ziel Diagramm Effizienz

Vorjahr 113 Reklamationen

Ist - Ziel Diagramm Beanstandungen pro Monat Ist - Ziel Diagramm Effektivität

Effizienz =
Dynamisches Ziel senken von Wiederholbeanstandungen

= Ziel ≥ 1 Wiederholbeanstandungen (Senkung um 20%)
IST (=Wiederholbeanstandungen je Monat)

Kennzahl Effektivität - Effizienz mit dynamischem Ziel 14.11.2019

Effektivität =
Dynamisches Ziel

= Ziel ≥ 1 Kundenreklamationen (Senkung um 20%)
IST (=Anzahl Rekl. Pro Monat)
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Erstellt von:Duell
Datum: 14.11.2019
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Beanstandungen an Lieferanten pro Monat 2018 o. Sammelausschuss
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AS-Casting s.r.o.; 2

E.V.C Rheinbach; 3

ENT-TEC GmbH; 1

Ernst Bröer GmbH; 1

GGB Heilbronn GmbH; 3

Grillo 
Handelsgesellschaft 

GmbH; 1

Hand in Hand 
Dienstleistung UG; 1

Kovolit, a.s.; 12

Marvit S.p.A.; 1

Mould Plast Srl; 1

Nifco U.K Ltd; 1

RB&W Europe; 1

Rotlana GmbH; 4

VS GmbH & Co. KG; 1

Erstellt von SOH



Dauer Anzahl Audit Maßnahmen

1 2 3 4 5 6 7 8 9 10 11 12
Auditleiter Auditor Teilnehmer

Mann - 
h

Abweichu
ngen

Erledigungs-
grad

besondere 
Vorkommnisse

Erkenntnisse A3 Report
Erledigungs-

grad

IATF 16949:2016 System intern jährlich X Wirksamkeit der Prozesse, 
Normkonformität deutsch 29.01.2019 Hr. Beeck Hr. Beeck QS 8 4 4

IATF 16949:2016 System intern jährlich X X Wirksamkeit der Prozesse, 
Normkonformität deutsch 04.02-08.02 Hr. Mießeler Hr. Mießeler alle 32 4 4

VDA 6.3:2016 Prozess Kunde X Wirksamkeit der Prozesse, 
Normkonformität deutsch 23.11.2018 + 

03. + 07.01.2019 Hr. Lutschinski Hr. Lutschinski QS/PP/Prod 24 12 4
23.11.2018 + 

03. + 07.01.2019 3

VDA 6.3:2016 Prozess Kunde X Überwachung Kundenforderungen deutsch 06.02 - 07.02.2019 Fr. Franke Hr. Rohe Prozess-
verantwortliche 15 4 06.02 - 07.02.2019 Ergebnis 96,8% "B" 3

VDA 6.3:2016 Prozess extern neuer 
Lieferant X Überwachung Kundenforderungen deutsch 11.07.2019 Hr. Stuckert Hr. Stuckert Prozess-

verantwortliche 8 4

CQI 27 Self-
Assessment intern jährlich X Norm- u. Kundenforderung deutsch / 

englisch KW 25 Hr. Stuckert Hr. Stuckert Prozess-
verantwortliche 15

VDA 6.3:2016 Prozess extern neuer 
Lieferant X Überwachung Kundenforderungen deutsch 15-16.07.2019 Hr. Stuckert Hr. Stuckert Prozess-

verantwortliche 16 4 15-16.07.2019 Ergebnis 99 % "A" 0

VDA 6.3:2016 Prozess extern neuer 
Lieferant X auf Eignung überprüfen deutsch KW 25 Hr. Stuckert Hr. Stuckert

Fr. Seidel als 
fachliche Betreuung 

im EK
16 4 19.06.2019 "Grün" als geeignet 4

ISO 14001:2015 System intern jährlich X Wirksamkeit der Prozesse, 
Normkonformität deutsch 05.06.2019-07.06.2019 Hr. Abidin Hr. Abidin Hr. Mießeler 24 4

ISO 50001:2011 System intern jährlich X Wirksamkeit der Prozesse, 
Normkonformität deutsch 05.06.2019-07.06.2019 Hr. Abidin Hr. Abidin Hr. Mießeler 24 4

CQI 9 Self-
Assessment intern jährlich X Norm- u. Kundenforderung deutsch / 

englisch KW 23 Hr. Mießeler Hr. Ackermann Hr. Duell 2 0 4 5/6/19 4

VDA 6.5-2008 Produkt intern X
Einfluss des aktuell verarbeiteten 

Aluminiums auf die Gussqualität (am 
Artikel Planetenträger)

deutsch KW 18 Hr. Fiedler Hr. Fiedler Duell 2 6 4 30.04.2019 Ergebnis 83% "B" 0

VDA 6.3 2016 Prozess intern 3 jährlich

P VDA 6.3 2016 Prozess intern 3 jährlich X Prozesskonformität / Qualität 
verbessern aufgrund Performance deutsch 10.01.2019 Mießeler Stuckert Blindert 7 4

11.01.2019 - 
31.03.2019 01.04.2019 2

VDA 6.3 2016 Prozess intern 3 jährlich x

VDA 6.3 2016 Prozess intern 3 jährlich

VDA 6.3 2016 Prozess intern 3 jährlich

VDA 6.3 2016 Prozess intern 3 jährlich

VDA 6.3 2016 Prozess intern 3 jährlich

VDA 6.3 2016 Prozess intern 3 jährlich

VDA 6.3 2016 Prozess GFT n/a X deutsch 17.04.2019 Lanzerath 17.04.2019 vorhanden 4

1 2 3 4 5 6 7 8 9 10 11 12

Auditarten: System Prozess Produkt Sonstige Auditstunden gesamt 193 Kennzahl: Kennzahl : 95%

Auditstunden in Arbeitstagen 26

Anmerkungen

Bendenweg / Montage / Frühschicht / Montage Ventilgehäuse 
Daimler

Aktualisierungs/ Überprüfungsintervall: monatlich zum 01.

Bendenweg / mechanische Bearbeitung / Nachtschicht / B6-B6 Plus

Bendenweg / Montage / Spätschicht /

Kennzahl wurde nicht erreicht

Auditdurchführung 100%

Kennzahl erreicht

Maßnahmendurchführung

Prozess Audits VDA 6.3 2010 bis Juni 2018 
100%

Kennzahl Auditabweichungen 4
Kennzahl erreicht

Gültig ab: 02.01.2019 Änderungsdatum / Revision: 14.11.2019

Heinenstrasse / Druckguss / Frühschicht 

Kennzahl nicht erreicht

Auditmaßnahmenplan

durchgeführt

in Arbeit

Verantwortlicher: 

überfällig

50%

QM-Fo-Auditproramm-20180101

Anzahl Abweichungen im 
Durchschnitt pro Audit

2

Änderungsdienst:  MIE

Aluminiumfluss / Druckguss / Normalschicht

IATF-16949:2016, managementsystem

Legende:

Johannes Mießeler Freigabe: Daniel Adams

geplanter Monat  >
geplantes Datum

geplanter Zeitraum

Potenzialanalyse Lief. ES Guss

Bendenweg / mechanische Bearbeitung / Spätschicht / MX65

Durchführungs-
datum

- zeitraum

Planung Auditprogamm Überwachung Auditprogramm

Nachweise Auditteam int.

Bendenweg / mechanische Bearbeitung / Frühschicht /

Auditart

Wärmebehandlung

Auditprogramm 2019 Auto Heinen

Lieferant Bröer / P2-P7

Lieferant Newalu / P5-P7

Wirksamkeit der 
Korrekturen

Datum

Kunde AMG / P5-P7

Gießerei

AuditspracheAuditzieleIntervall Bereich / Schicht / Prozess / Kunde / Lieferant / Artikel

Heinenstrasse / Druckguss / Spätschicht 

Heinenstrasse / Druckguss / Nachtschicht 

Pos. Regelwerk/ Norm

IATF-16949:2016, process quality and managementsystem

ISE-Metalsa / P5-P7

Durchführung
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Kunden Kriterien 1 2 3 4 5 6 7 8 9 10 11 12 Summe 
Sonderfahrten Anmerkung

Bosch Liefertreue 100 100 100 100 100 85 95 95 85 80

Qualität, PPM 0 0 93243 0 0 0 0 0 0
Anzahl Reklamationen 0 0 1 0 0 0 0 0 0
Anzahl Sonderfahrt 0 0 1 1 0 0 0 0 0 3 5
Link zu Scorecards BOSCH Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

Ford USA (FCSD) Liefertreue 100 100 60 50 60 60 55 60 57 57
Prognose: Monat November "Grün" (Kundenbestätigung: keine Rückstände, 

nichts mehr offen)

Ford EU (FCSD) Liefertreue 80 95 41 54 100 94 60 92 56 65 Prognose: Monat November "Grün" 

Ford USA  (Produktion ) Liefertreue 100 100 100 100 100 100 100 97 97 100
Ford Asien/Parcific (Produktion) Liefertreue 100 100 96 100 100 97 89 96 84 91 erledigt bereits im Oktober, Auswirkung bis 1. Okt-Woche, dann i.O.

Ford EU  (Produktion) Liefertreue 81 81 81 85 97 84 62 58 68 79
Für November weiterhin "Rot" erwartet (MT82  MX65 I / 5./RWG  Abzug wg. 

Rückstand, kung Brasilien offen)

Qualität --> PPM 101 342 3 4 249 122 5 0 4
Anzahl Reklamationen 3 1 0 0 2 3 0 0 1
Q1 Score (min. req. 80) 86 82 83 83 82 82 68 82 70

Anzahl Sonderfahrt 0 0 0 0 0 0 6 0 1 2 9
Link zu Scorecards FORD Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

GFT Liefertreue 88 84 76 82 75 66 67 74 62 61
Qualität --> PPM 101 342 3 4 249 122 5 0 4
Anzahl Reklamationen 2 1 1 1 2 1 0 0 1

Lieferantenstatus (A, B oder C) C C C C C C C C C
Lieferantenstatus C bleibt bestehen bis 6-Monate reklamationsfrei. Bis dahin 

bleibt STA Prozess bestehen bzw. offen.

Anzahl Sonderfahrt 0 0 0 0 2 2 6 0 12 2 24

LuK / Schaeffler Liefertreue 79 73 46 64 73 64 57 47 56 82
Prognose :  Monat  November  nur  noch  Rückstand  bei  Kolben.   Zusage  von  

5160 St/Woche  wird  von  Rotlana  nicht  erbracht.

Werke: Bühl, Sasbach  und Qualitätsleistung % 100 100 75 22 100 48 47 18 1 04/19: aktuelle Bewertung nicht nachvollziehbar => DUE zur Klärung

Schaeffler Brasilien Anzahl Reklamationen 0 0 0 1 0 1 1 0 0
Lieferantenstatus (A, B oder C)

Anzahl Sonderfahrt 1 1 0 0 0 2 1 1 3 1 10

Link zu Scorecards LUK - Schaeffler Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

Weber Magdeburg Lieferleistung 100 100 100 80 70 70 95 90 80 75
Qualität, PPM

Anzahl Reklamationen 0 0 2 0 3 0 1 2 3
Anzahl Sonderfahrt 0 0 0 0 4 9 5 0 3 6 27

JLR Lieferleistung 100 80 75 65 92 55 83 87 90
Qualität -- > PPM 0 0 17 25 0 135 0 0 72

Anzahl Reklamationen 0 0 1 0 0 3 1 0 4
Q1 Score (min. req. 800) 1070 1100 1100 1100 1100 750 500 500 750
Anzahl Sonderfahrt 0 1 2 0 3 12 17 0 6 2 43
Link zu Scorecrads JLR Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

Daimler Anzahl Reklamationen (Gesamt) 1 1 0 1 0 0 1 0 0
Logistik Germersheim 100 99 99 99 99 99 100 100 100 67
Qualitätsleistung Germ. 100 100 100 100 100 100 100 100 100

Logistik Untertürkheim 80 77 78 78 78 78 79 79 81 81
Qualitätsleistung Untert. 100 100 100 100 100 100 82 82 82
Logistik Sindelfingen 72 77 74 73 71 71 70 70 72 73
Qualitätsleistung Sindelf. 100 100 100 100 100 100 100 100 100
Logistik Düsseldorf 100 100 100 keine Lieferung von April bis Sept.

Qualitätsleistung Düsseld. keine Auswertung für Werk Düsseldorf

Logistk Bremen 61 63 61 61 63 62 63 63 64 65
Qualitätsleistung Bremen 100 100 100 100 100 100 100 100 100
Logistik Gesamt 83 83 82 78 78 78 78 78 79
Qualitätsleistung Gesamt (Mittelwert) 100 100 100 100 100 100 96 96 96
Anzahl Sonderfahrt 0 0 4 9 4 1 21 3 5 0 47
Link zu Scorecards DAIMLER Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

ZF Liefertreue 92 90 90 95 92 83 89 97 100 95
Qualität, PPM 999 10629 1327 5050 1118 846 1629 111 416
Anzahl Reklamationen 5 5 4 9 5 10 7 5 3 Restschmutz ZTP, Poren PLT, Abplatzungen PLT

Lieferantenstatus (A, B oder C) A
Anzahl Sonderfahrt 3 9 4 1 1 15 1 3 1 2 40
Link zu Scorecards ZF Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

Continental Logistik 100 100 100 100 83 100 100 53 53 51
Qualität, PPM 0 0 0 0 0 0 868 114 42685

Anzahl Reklamationen 0 0 0 0 0 0 1 1 1
Anzahl Sonderfahrt 0 0 0 0 0 7 0 1 3 6 17
Link zu Scorecards CONTINENTAL Jan. Feb. Mrz. Apr. Mai Juni Juli Aug Sep

Mando Qualität --> PPM 366 443 330 0 430 0 906 185 476
Anzahl Reklamationen 1 0 0 0 1 0 0 0 0
Logistik 95 92 100 100 100 80 100 100 85 85 0 0
Anzahl Sonderfahrt 0 2 0 0 0 1 1 0 1 4 9

Durchschnitt Logistikthemen 90 90 82 82 85 79 80 80 76 75 0 0 231

keine PPM Daten vorhanden

PPM läuft gemeinsam mit Ford 
über Covisint Portal

Kundenbewertungen  2019 

Erstellt: Herbert Trimborn

am 15.01.2018 Geprüft: Harald Brand
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Budgeteinhaltung Monat

Budgeteinhaltung Mitarbeiter

Budgeteinhaltung Kontengruppe kumuliert

Budgeteinhaltung 2019

erstellt von PFA
20.11.2019 I:\CONTROLLING\Controlling Reporting\Monatliches Reporting\Management Bericht\2019\09. Budgeteinhaltung 2018



PP Kennzahlen

Ziele: 10 Tage 90%

Kennzahlen Nov 18 Dez 18 Jan 19 Feb 19 Mrz 19 Apr 19 Mai 19 Jun 19 Jul 19 Aug 19 Sep 19 Okt 19 ø

Budgeteinhaltung1 85% 85% 92% 92% 86% 84% 84% 90% 86% 78% 81% 81% 85%

ø Verzug2 19 28 29 32 34 35 33 35 15 10 8 10 24

Information Nov 18 Dez 18 Jan 19 Feb 19 Mrz 19 Apr 19 Mai 19 Jun 19 Jul 19 Aug 19 Sep 19 Okt 19 ø

Plankosten3 4 110.050 €       -  €                410.665 €       581.964 €       735.410 €       21.690 €         -  €                -  €                42.612 €         163.878 €       646.444 €       -  €                226.059 €       

∑ abgeschl. Projekte 1 0 7 5 2 1 0 0 1 3 8 0 2

Deckungsbeitrag 5 20.880 €         -  €                158.257 €       96.669 €         291.060 €       10.100 €         -  €                -  €                12.558 €         53.645 €         204.197 €       -  €                70.614 €         

Deckungsbeitrag % 19% n/a 39% 17% 40% 47% n/a n/a 29% 33% 32% n/a 31%

1
Ist die Kennzahl unter 100% sind weniger Ist-Kosten also geplante Kosten entstanden. 

2
Durchschnittlicher Verzug in Tagen zum zugesagten Kundentermin. Ein vorzeitiger Abschluss eines Projektes wird nicht berücksichtigt.

3
Die Monatswerte beziehen sich auf die gleitenden ø-Werte der letzten 6 Monate. Das Budget wird inkl. Gewichte der Plankosten ausgewertet.

4
Die Plankosten beziehen sich auf die Werkzeugkalkulation. Für die Budgeteinhaltung werden nur Plankosten berücksichtigt, deren Ist-Kosten ermittelt wurden.

5
Deckungsbeitrag = Werkzeugumsatz - externe Kosten

Änderung der Zielbudget Einhaltung im Oktober 2018 auf 90%. (Wunsch der GF)

Mai 2019: Projekte dürfen nur noch nach Zahlung des Kunden abgeschlossen werden. Insbesondere Fpögeprojekte werden dadurch später abgeschlossen.

Budgeteinhaltung:      <Verzug:     <

14.11.2019
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Januar Februar März April Mai Juni Juli August September Oktober November Dezember Gesamt Ø 2019 Ø 2018
% Überstunden 2,89 4,83 4,88 3,73 3,84 5,39 5,04 4,09 5,46 5,98 4,61 2,23
Überstunden 1.053,50 1.517,25 1.612,75 1.292,75 1.357,75 1.611,50 1.697,00 1.337,50 1.670,00 1.962,50 15.112,50 1.511,25 751,15
Sollstunden 36.418,50 31.409,00 33.023,50 34.654,00 35.342,75 29.923,50 33.701,00 32.686,50 30.591,00 32.795,00 330.544,75 33.054,48 33.665,21
Sollstunden 32.604,75 31.290,00 35.760,75 99.655,50 33.218,50 31.259,50
Vorjahreswerte 2,50 2,54 2,11 2,53 2,65 2,75 2,62 2,06 1,89 2,89 1,80 0,44

Januar Februar März April Mai Juni Juli August September Oktober November Dezember Gesamt Ø 2019 Ø 2018
% Überstunden 4,27 5,53 2,22 4,69 1,96 5,10 3,77 5,02 5,10 4,91 4,26 2,56
Überstunden 169,25 215,50 90,75 190,00 77,25 172,00 169,25 215,50 227,00 210,50 1.737,00 173,70 77,17
Sollstunden 3.960,00 3.900,00 4.095,00 4.050,00 3.937,50 3.375,00 4.485,00 4.290,00 4.455,00 4.290,00 40.837,50 4.083,75 3.976,88
Vorjahreswerte 5,44 1,09 4,77 2,00 4,12 0,94 3,88 1,77 2,92 3,32 0,47 0,00

Überstunden Arbeiter 2019

Überstunden Angestellte 2019
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Stand

3 1 1 1

KW 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 Ø Anzahl

ist 0 3 1 0 1 0 0 0 0 0 0 1 3 1 3 1 8 4 0 19 3 0 0 6 0 1 1 0 0 0 4 3 0 4,45

Ziel 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Anzahl  Lief-
angebote 1 6 5 2 4 10 3 1 1 2 2 2 3 5 6 1 2 2 1 1 4 7 1 1 1 1 3 7 3 1 5 2 2 3 98

KW 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 Ø Anzahl

ist 0 15 60 18 9 0 5 68 0 123 150 -11 -10 3 -1 20 -1 1 2 43 85 257 0 5 3 3 2 1 -5 49 10 0 0 38 2 0 26,22

Durchlaufzeit 132 1 43 0 5 17 24 35 32 50 78 2 -80 16 0 1 1 42 46 50 0 94 0 1 3 14 1 30 0 -6 2 64 14 -6 7 7 20,00

Ziel Durchlaufzeit 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

Anzahl Kalk. 1 10 7 4 6 1 10 5 1 6 8 6 5 3 4 9 3 4 1 2 6 7 1 2 2 3 2 2 3 8 2 2 3 8 2 2 4 151

Terminerreichung 2019 14.11.2019 Kunde: alle
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angebote

Anzahl Tage Ziel

Erstellt: OBE am:14.11.2019
C:\Users\lvonlaufenberg\Documents\Terminerreichung2



02.09.2019 09.09.2019 16.09.2019 23.09.2019 30.09.2019 07.10.2019 14.10.2019 21.10.2019 28.10.2019 04.11.2019 11.11.2019
Inventur 

2018
endgültig KW 36 KW 37 KW 38 KW 39 KW 40 KW 41 KW 42 KW 43 KW 44 KW 45 KW 46 Ø 2019 Ø 2018 Ø 2017 Ø 2016 Ø 2015 Ø 2014

Rohmaterial und Kaufteile 1.252.472 1.120.620 1.093.597 1.086.575 1.070.991 1.164.240 1.186.688 1.227.311 1.170.300 1.228.083 1.159.639 1.232.320 1.205.890 1.246.699 972.839 1.010.696 988.176 915.936
Halb- und Fertigerzeugnisse(-7%) 3.614.516 2.787.544 2.848.560 2.907.352 2.885.783 2.729.191 2.930.808 2.931.651 2.953.906 3.083.164 3.063.223 3.351.492 3.021.912 3.299.486 2.587.332 2.292.851 2.341.964 2.670.819
WIP (-7%) 104.125 109.971 199.909 130.000 139.844 144.911 112.072 126.457 137.423 95.895 127.252 72.681 125.301 177.022 214.255 161.881 94.353 130.946
Sperrlager (Bewertung 50%) ( -7%) 94.307 94.563 105.138 144.331 152.727 160.135 148.602 114.572 45.728 46.495 78.574 99.540 91.455 92.612 87.571 60.188 65.731

Gesamt Bestände 4.971.114 4.112.442 4.236.630 4.229.064 4.240.949 4.191.069 4.389.703 4.434.021 4.376.200 4.452.870 4.396.609 4.735.068 4.452.644 4.814.662 3.867.038 3.553.000 3.484.681 3.783.432

Entwicklung Bestände 2019 (mit Berücksichtigung verlustfreie Bewertung)
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Simon Larcher
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Appendix C 

Interview Guides 90 
  

 
90 Since one of the researchers has worked in the controlling department of the case company for around one and a half 
years, many questions about the technical functionality of the BDA system and the corresponding user interfaces (VISUs) 
have not been asked to the various interviewees. The focus was to get as many insights as possible into the different ways 
the system is applied and to obtain an understanding of the perceptions about the (positive and negative) effects of the 
implementation of the BDA system in relation to coordination and motivation.  
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C.1 Interview Guide for Interview 1 (CEO) 
 

1. What is your view on the current control function in AH? 
○ What is the main objective of the control function? 
○ What systems are applied to achieve these objectives?  
○ Where do you see potential improvements regarding the control function? 
○ To what extent is the control function relying on the use of (big) data? 

§ What are the features and charactersitsics of these data? 
§ How is this data generated? (sensor-based BDA system) 
§ How is the data transformed into reporting and application systems? 
§ Who is responsible for the data management? 

 
2. What are the main benefits of implementing BDA in the control function? 

○ Productivity / Efficiency / Process Monitoring 
○ Coordination (specific examples) 
○ Decentralisation / Decision Rights / Specific Knowledge 
○ Motivation (specific examples) 

§ Autonomy 
§ Competence 
§ Relatedness 

○ Future-oriented Benefits 
§ Innovation Capabilities  
§ Predictive and Prescriptive Analytics 

○ Three Vs – Benefits 
§ Volume 
§ Variety 
§ Velocity 

 
3. What are the main drawbacks of implementing BDA in the control function? 

○ Three Vs – Drawbacks  
§ Volume 
§ Variety 
§ Velocity 

○ Motivation (specific examples) 
§ Autonomy 
§ Competence 
§ Relatedness 

○ Coordination (specific examples) 
○ More Skilled Employees (Data + Business Knowledge) 
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4. How does BDA affect performance measurement and how can the additional data (potentially) 

be used to implement an incentive system? 
○ How is the performance of the workforce at different layers currently measured? 

§ Relate to design choices of performance measures 
○ Does performance measurement follow a regulated process?  
○ How do you think implementing an incentive system will affect workers’ performance? 
○ Which kind of performance measures do you think can best capture the provided effort 

and commitment of employees in the different layers of the organisation?   
§ Departmental and divisional managers, direct and indirect employees 

● Focus especially on managers 
§ Design criteria 

● Risk (controllability) 
● Distortion (completeness) 
● Manipulation 
● Measurement costs 

○ To what extent is the measurement of these measures enabled by using BDA? 
○ (Target Setting) 

 
 
C.2 Interview Guide for Interviews 2-8 (Departmental and Divisional Managers) 
 

1. General Introduction  
o Job and Responsibilities 
o Reporting Lines & Structure of Department/Division 
o Role of Data  

§ Impact of BDA system on daily routines  
(manager and subordinates) 

§ Additional tasks arising through application of BDA  
§ Features and characteristics of data 
§ Job aspects relying on data to a large extent 
§ Layers of department/division relying on data to a large extent  

(manager, direct and indirect employees) 
 

2. Benefits & Drawbacks of BDA Implementation / Application  
○ General view (positive and negative implications) 
○ Transparency 
○ Coordination (specific examples) 
○ Decentralisation / Decision Rights / Specific Knowledge 
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○ Motivation (specific examples) 
§ Autonomy 
§ Competence 
§ Relatedness 

○ Monitoring 
○ Other Benefits & Drawbacks and Potential Improvements 
○ Three Vs – Benefits & Drawbacks 

§ Volume 
§ Variety 
§ Velocity 

 
3. Performance Measurement & Incentive System 

o Current Practice Performance Evaluation 
§ Performance of Manager 
§ Performance of Subordinates 
§ Feeling and Perception 

o Effect of BDA on Performance Measurement  
o Which kind of performance measures best reflect the provided effort and commitment  

§ Performance of Manager 
§ Performance of Subordinates 
§ Design Criteria 

• Risk (controllability) 
• Distortion (completeness) 

o To what extent is the measurement of these measures enabled by using BDA? 
o Impact of Incentives on Performance 

§ Performance of Manager 
§ Performance of Subordinates 

o (Target Setting) 
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Appendix D 

Interview Transcripts 
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D.1 (in paper referred to as P1) 
 
Interview AH #1 TS17CEO 
 
ENGLISH VERSION 
 
TS is asked whether the name AutoHeinen GmbH can be used in the thesis report. TS answers con-
firmatory. 
An outline of the interview is given by SK. 

● TS is asked what the main objective is of the controlling system in AH. 
○ TS asks whether the question is of a general nature or about AH specifically. 
○ SK says it is about the controlling system of AH, SL says what is the main goal of 

implementing it. 
○ TS: The main goal is to have transparency everywhere. In terms of productivity, quality 

costs, every expense and turnover. The controlling system makes sure we are not flying 
without a navigation system. Every month, every day and every shift we see what has 
happened. This way we have a clear idea what is going on in our company. Not only in 
terms of having a good or bad feeling, which is also very important, but in terms of 
numbers. 

● SK: How do you mainly use these numbers? What do you think it has the biggest effect on, in 
terms of making decisions for example? What would the data be used for most? 

○ TS: First of all, I am looking at the turnover and the budget for the next month or year. 
We have a yearly budget and a multi-year budget. I look at the customer requirements, 
because they tell which quantities we are expected to deliver. I look it in my reporting 
and that’s the most important part, because then we know whether we have enough 
capacity, or if we are short of turnover, so we have to reduce our costs and so on; that 
is very important. 

○ TS: The next thing is to have the monthly revenues and profit and loss statement, to see 
what the profitability of the company is. That is very important. 

○ TS: The cost structure. I get every week the report of the cost structure and the fulfil-
ment of the predefined budget. 

○ TS: If you go more into detail, in every department we have predefined reports and 
these reports show the KPIs for all the departments: sales, procurement and every de-
partment in the production area, such as the foundry, machining, the checking area. So 
we have the productivity KPIs, daily, weekly or per shift. Reports from all productivity 
numbers we need. Every department has a report every month about their own KPIs. 

○ The key word for me is transparency. Everything that is transparent has some im-
portance. If you don’t know about things in terms of KPIs or numbers, they do not 
appear. You can only steer or manage a company if you have everything transparent. 
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Otherwise you have to go around and see with your eyes, which is very important, but 
if you have the reports you know everything in every area of your company. That’s my 
view of controlling. 

● SL: To what extent is this controlling function relying on the use of (big) data, for example 
sensor-based data from the production department? 

○ TS: It is difficult to distinguish data from big data. My approach is to get as much data 
as possible from every machine and then to accumulate and summarise them in order 
to get the right information from them. The issue for us is not to focus on big data or 
normal data, but the issue is to get information from this data. Management can do 
something about that, because they have to know what does this mean? Big data is a 
big issue, because we are trying to get more and more data from our machines and 
processes.  

● SK: Do you think it gets harder and harder, as the data gets more advanced, to have people in 
your business that understand both the technical data side and also have the business 
knowledge? Do you think it is tough to find people within AutoHeinen to properly use these 
data? 

○ TS: Yes, it’s difficult. People are not used to using data as a basis for their daily work. 
They are used to walking around, speaking together, and say that’s the problem and 
let’s do something about it. They are not used to using data in their everyday decisions 
and tasks. That is a big change process that is going on. We have implemented our 
system in AutoHeinen and we see it also in other companies that it is a culture shock, 
because everybody should know everything instead of a certain person having the 
knowledge and deciding to either tell or not tell. This way you have transparency of 
everything in the company and the people are not very amused about that. 
They begin to see the advantage of the transparency, but only if you take away their 
worries. If everyone knows what’s going on, they could see that someone is not working 
well for example; that is a change process. 

● SL: So it is also a cultural question not only a technical question. 
● TS: Yes absolutely. It is a different kind of management for a production company. 
● SK: Did you mainly have struggles with that at the beginning of implementing the sys-

tem and is it going better now, or is it still an issue? 
● TS: It is going better now, but we struggled with it. Now we are at a relatively good 

point. People are using the data, not everybody, but there is a lot of development in 
what we have done. 

● SL: What you are saying is that data is used on the one hand to facilitate decision mak-
ing to base the decisions on data instead of intuition. On the other hand, employees 
might be worried since data is used to measure performance. So that you also see the 
consequences of the decisions. 
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● TS: Both, yes, you’re right. Facilitating decisions is true, because the employees realise 
data is very helpful for their daily work. And on the other hand, some people worry 
about this transparency. 

● SK says that we have heard a lot about the good sides of the controlling system and asks 
whether there are things that could be improved. 

○ TS says that some improvements need to be done but that they have a very sophisticated 
controlling system. He thinks it is better than the average of other similar companies. 
They have an MES system that makes sure that they have a lot of data that is ready at 
every moment. In their change process they have passed the line where they have to 
create new data. Now they are at the moment that they have to use the data in their daily 
work. The first point in meetings should always be about the KPIs, productivity for 
example. That is their challenge and they are not there yet. That is not easy to imple-
ment. 

● SK asks whether next to coordination purposes, there is also a possibility for the controlling 
system to increase motivation, such as the feeling for competence or autonomy. 

○ TS says that motivation is difficult. He thinks upper motivation might be motivated, but 
in general he would not say that the controlling system is motivating. For him person-
ally it is, but in the end, controlling is a management tool that makes sure you can 
manage a company in a very transparent way. He doesn’t know whether it is motivating 
for the rest of the people. He thinks there is no clear relationship between the controlling 
system and the happiness of the employees. 

● SL asks whether a higher degree of decentralisation and providing employees who possess 
specific knowledge with a detailed reporting system, can help them in making their own au-
tonomous decisions. 

○ TS says that it could yes. The sales departments are not dependent on the controllers. 
He says they don’t specifically need the reports from the controllers. They get the re-
ports and can analyse by themselves what happened and why. They can set their own 
priorities and put down their own countermeasures. TS would absolutely agree to that. 

● SK asks whether the employees mainly use it for looking backwards instead of for making 
decisions? 

○ SL says that TS means that the employees act independently of the controllers and that 
they can retrieve the reports themselves in an automated system. TS confirms this. 

● SK asks whether the KPIs are also actively used for the measurement of the employees or 
whether it is only used in a passive way for them to see how they have done. 

○ TS says in some departments, yes. In manual working stations where productivity is 
mostly dependent on the employee, the employee sees after the shift whether he has 
done the right quantities or not. The employee can immediately see whether he did his 
work well or not. 
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○ SL asks whether he also needs to come up with an explanation to a superior when he 
fails to achieve the target and whether it is also a bit of a monitoring system. 

○ TS responds confirmatory. 
● SL explains the three Vs to TS. He asks what influence these three Vs have, and whether there 

could also be some negative implications of these. 
○ TS says he does not see any negative influences. He has no idea what negative influ-

ences they could have. 
○ SK asks whether it is harder to manage the data when it is of huge amounts, referring 

to a potential information overload. 
○ TS says that with the right tools it is not more difficult. They have thousands of data 

points in a minute and you need different software tools to manage them. 
○ SL asks whether the controlling department is responsible to accumulate and make 

sense of the data and provide the management with figures and KPIs they could actively 
use instead of handing all the data to the management and let them decide what to do 
with it. 

○ TS says he does not know what the developments in the controlling area are from a 
theoretical perspective, because in the old days there was no big data in controlling. But 
he says that according to him big data is an issue for production and not particularly for 
controlling. He doesn’t know whether controlling is going to handle big data. He 
doesn’t know whether the controller is the guy who manages this data. In AH it is not 
the controller who manages this data. The digitisation is creating new jobs in the reality 
of a company, and he says that he doesn’t know whether these jobs are particularly 
related to controlling. He says it is up to us to find out if so or not in our master thesis. 

○ TS continues that the job of a controller didn’t change. His job is to accumulate this 
data and that everyone has this data ready for use. He says that big data did not change 
so much in the controlling area than other areas. Ten years ago, the controller was the 
guy who had the data, but not anymore. In the new digitisation reality, everyone has 
access to the data. He says that nowadays he does not know so much about the state of 
the art within controlling. But to his knowledge, the controller acts on the commercial 
or administrative side of business and not really in the production side. It is possible 
that controlling is changing and focusing more on big data, which opens possibilities to 
focus more on the production side instead of the administrative side. It would be very 
interesting for controlling, but it would mean a change in the meaning of the job of the 
controller. 

● SL says he thinks it is linkable to the connection between understanding the business processes 
and the data science and that that’s something that needs to be emphasised. 

○ TS answers are confirmatory. 
● SK asks how TS is currently measuring performance and whether it is with the same data sys-

tems and whether it is focused on data at all or maybe more on intuition. 
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○ TS says it is the same thing that the conversation started with and that they are data-
based, and he says data means transparency. You need to have an all-time status update 
and see how things have gone. That is how they live data and KPIs. 

○ SL asks on the basis of what kind of data he makes decisions to promote people for 
example. Or whether it is based on what he sees when he is in the company. 

○ TS says he is unsure whether he understood the question directly. He says it is hard to 
evaluate someone data based, but if he sees that someone is actually using data in mak-
ing decisions, then that’s a good guy. He says he doesn’t have data about someone’s 
behaviour.  

○ SL asks whether he means that if someone is using the KPIs it should be visible in his 
performance. 

○ TS says yes, of course. 
● SK asks whether there is something to gain with implementing an incentive / reward system. 

○ TS says he is thinking about that. He currently does not have a bonus system in place. 
○ SK asks which layer of the business he would focus on for the bonus system. 
○ TS says the productivity and the profitability of the company. 
○ SK asks which employees he would target for the system. 
○ TS answers by saying that he would target the management of the company. 
○ SL asks if it is the four head managers that he wants to target or also the manager line 

below. 
○ TS says he is thinking about that and that is not easy to set up. He says it is quite easy 

to do for the first year, since after the first year everyone is happy since they get more 
money. But then it becomes more difficult. He says he does not have clear ideas and 
that they have to work out a good system and give it a chance to work, but he says that 
he will not know how it would be. 

● SL recalls that TS had said that productivity and profitability are the most important measures 
for the company overall. He asks whether TS thinks it is a problem that if rewarding lower 
level employees, they could complain that other people have an influence on their performance. 

○ TS answers that it is a problem. We are moving toward automation and that means that 
the employee does not influence the cycle time. So, if the machine runs, and the cycle 
time is predefined, then the people directly on the machine, they cannot influence the 
machine. There are a lot of people having an influence on the productivity of that ma-
chine, and not just one person. 

○ SK asks whether he is saying whether it is hard to link the performance of the machine 
to the performance of the employees. TS confirms this. 

○ SK asks whether TS thinks it is dangerous to implement a bonus system for this reason, 
since other people can be rewarded or punished for other people’s actions. TS confirms 
this. 
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○ SL asks whether it also means that if you want to reward lower level employees, you 
have to find some specific measures showing what they are actually doing and what 
they have influence on, instead of relying on company-wide measures such as produc-
tivity. 

○ TS said they had a bonus system and they eliminated it, since it was no longer effective. 
For any years in a row, employees would receive the bonus and take it for granted. 
When people start taking it for granted, it has no effect anymore. 

○ SL asks whether the target would then have been too easy to achieve for them, or 
whether they didn’t have a target and just decided to pay out a bonus or not at the end 
of the year. 

○ TS says that they did not have targets. It was a very complicated system and difficult to 
handle. If it is complicated, you start asking yourself whether it is effective or not. 

○ TS decided to eliminate it and they agreed with the unions that it would be just a fixed 
salary. 

● SL says that we have the calls with the other employees tomorrow and they will ask them what 
they think would be the best measures for them. 

● SK adds that it will be one of the focus points to find out what the employees think best repre-
sents their working efforts and creation of value for the company. He asks whether TS agrees 
that they will try to find the measure that is most controllable and would be fair to connect to 
a bonus. TS says this is correct. SK says they will be able to link it to TS’ view on the bonus 
system and use it in the best possible way. 

● SL asks what TS thinks the optimal target achievability rate for motivation purposes is. SK 
adds if it should be ambitious or relatively easy to achieve with the right efforts. 

○ TS answers that it is very difficult to say for people in general. The lower level employ-
ees he does not think have any relation to targets and motivation. If he remembers the 
motivation studies correctly, he says there wasn’t really a specific relation between mo-
tivation and targets. He says that there are other factors that are influencing the motiva-
tion and satisfaction of the employees. 

○ On a higher level it is different, and he thinks that on a higher level of management 
there should be transparency. Everybody should know and should agree to a certain 
goal and agree that they should try their best to achieve the goal. 

○ SL says that this is similar to the alignment of interests. TS agrees and says that there 
is naturally a conflict of interest, so it is difficult to make sure that they have fulfilled 
their goals. 

● SK rounds off the interview and thanks TS for his time. 
● TS adds that if anything is not answered by his colleagues, they can contact him again for 

another interview. 
○ SK says that if they would miss something in the further research process they will 

come back to him.  
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D.2 (in paper referred to as P2) 
 
Interview AH #2 CB18HoDCD 
 
GERMAN VERSION 
 

● SL erklärt, dass das Interview in drei größere Abschnitte unterteilt ist: Kompetenzen und Zu-
ständigkeiten sowie Aufbaustruktur der Abteilung, Verwendung von Daten und verbundene 
Vor- und Nachteile, Leistungsbeurteilung anhand von Daten.  

● SL bittet CB ein bisschen über seinen Job und über seine Zuständigkeiten zu erzählen.  
o CB erklärt, dass er für den gesamten Bereich Druckguss verantwortlich ist, wozu zählen 

die Instandhaltung, der Werkzeugbau, der Vorrichtungsbau und die Gießerei an sich. 
Unter CB sind seine vier Abteilungsleiter, welche dann noch jeweils drei Schichtleitern 
übergeordnet sind. Diese koordinieren die jeweiligen Schichten, geben den Informati-
onsfluss weiter und berichten nach oben. CB bestätigt auf Anfrage von SL, dass er 
selbst dem neuen Werksleiter, Herrn Schönauer, berichtet.  

● SL fragt welche Rolle Daten in CBs Arbeitsalltag spielen, inwiefern sich Prozesse und Ent-
scheidungen auf Daten stützen und welche Daten hierfür grundsätzlich herangezogen werden. 

o CB erwidert, dass Daten eine sehr wichtige Rolle spielen, speziell das Thema Nutzung, 
OEE und Produktivität, welche immens wichtig sind. Durch die Infrastruktur von 
Schertech hat man von jedem Rechnerplatz auf die Daten von sämtlichen Maschinen 
Zugriff, was proaktives Eingreifen und das Fahren und Hinterfragen von Auswertungen 
ermöglicht.  

o SL fragt welche Art von Daten dies hauptsächlich sind und wie sie generiert werden. 
CB erklärt, dass er relativ neu im Unternehmen ist und hierzu deshalb passen muss. 
Nutzung ist klar – Anlagenverfügbarkeit über die 24 Stunden wobei die Stillstände mit 
eingerechnet werden. Rückschlüsse können vor allem deshalb gezogen werden, da es 
zusätzlich zur Komplettnutzung über den gesamten Maschinenpark auch möglich ist 
einzelne Maschinen und die jeweiligen Stillstandsgründe zu analysieren. Man kann 
clustern ob es eine organisatorische, elektrische, mechanische oder Werkzeugstörung 
war. Dies ermöglicht kontinuierliche Verbesserung, da man frühzeitig erkennen kann 
wo man Schwachstellen und Probleme hat und wie man dagegenwirken kann.  

o CB stimmt zu, dass Instandhaltungsmaßnahmen und -pläne dann in Folge auf diese 
Erkenntnisse abgestimmt werden. CB erklärt, dass man dadurch frühzeitig erkennen 
kann ob man Turnusse verlängern oder verkürzen soll oder welche Ersatzteile bestellt 
werden sollen. Wenn sich zum Beispiel die Taktzeit verlängert, können durch die vor-
handenen Daten bereits erste Rückschlüsse gezogen werden und Maßnahmen proaktiv 
geplant und abgestimmt werden.  
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o SL fragt welche Unterabteilungen, unterteilt in jene deren Mitarbeiter als direkte oder 
als indirekte Mitarbeiter eingestuft werden, sich in ihren Entscheidungsprozessen zu 
einem stärkeren Ausmaß auf Daten stützen. Die bereits genannten Daten sind sowohl 
für die Gießerei, also den Bereich der direkten Mitarbeiter, als auch für die indirekten 
Bereiche Instandhaltung und Werkzeugbau ausschlaggebend. SL schließt damit den 
ersten Teil des Interviews ab.  

● SL fragt, auf welche Aspekte sich der Einsatz von Daten positiv auswirkt, zum Beispiel als 
Grundlage zur Entscheidungsfindung, zur Koordination, oder womöglich auch zur Motivation 
der Mitarbeiter.  

o CB erklärt, dass Produktionsdaten wie Nutzung, Taktzeit und Ausbringungsmenge für 
die Entscheidungsfindung maßgeblich sind, zum Beispiel um zu entscheiden wann ein 
Formen- oder Produktwechsel vorzunehmen ist. Sehr wichtig sind hier auch die Aus-
wertungen zu den Ausschussraten, sowohl von internen als von externen Bearbeitern, 
um die Nacharbeitskosten und den Ausschuss zu reduzieren. CB schließt darauf, dass 
die Daten proaktives Handeln ermöglichen, wodurch wiederum Koordination verbes-
sert und Motivation erhöht werden können, da diese Aspekte ineinandergreifen.  

● SL erwähnt, dass TS einen großen Vorteil darin sieht, dass es dem Betrieb durch die zur Ver-
fügung gestellten Daten ermöglicht wird, das spezifische Wissen von Mitarbeitern besser zur 
Geltung kommen zu lassen. SL fragt, ob CB zustimmt, dass seit der Implementierung der BDA-
Instrumente jenen Mitarbeiter, die direkt an den Prozessen beteiligt sind, welche den Daten 
zugrunde liegen, zusätzliche Entscheidungsbefugnisse zuerteilt worden sind, und sie nicht, wie 
vorher, einzig von Vorgesetzten definierten Prozessbeschreibungen zu befolgen haben. 

o CB stimmt definitiv zu. Die Mitarbeiter an der Basis kennen die Schwachstellen der 
Prozesse und sind mit der gesamten Prozessvielfalt und den jeweiligen Kennzahlen und 
Kriterien am besten vertraut, da sie täglich damit arbeiten. Nun können diese Mitarbei-
ter auch ihre eigenen Erfahrungen einbringen und selbstständig Maßnahmen definieren, 
wodurch der gesamte Informationsfluss verbessert wird. Anhand der Daten kann man 
bei Mitarbeitergesprächen auch in die Tiefe gehen und die Problemursachen besser ana-
lysieren.  
CB erzählt, dass bei seinen Vorgängerfirmen diese Möglichkeit nicht bestand, da keine 
Daten bereitgestellt wurden. Es war die „stille Post“, während man bei AH alles sauber 
dokumentieren und nachvollziehen kann, und die eingeleiteten Schritte mit den Mitar-
beitern nachher besprechen kann. Es ist ein Geben und ein Nehmen – insgesamt ein 
sehr großer Nutzen, und es geht nichts verloren.  

o SL fasst zusammen, dass CBs Erläuterungen ziemlich gut übereinstimmen mit TSs Be-
tonung der Transparenz und Dokumentation als Grundlage für das Zeihen der richtigen 
Schlüsse. CB stimmt zu.  
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● SL erwähnt auf Anforderung von SK das Problem der hohen Krankheitsquote zu seiner Zeit 
bei AH, wobei vor allem die direkten Mitarbeiter häufig krankheitsbedingt abwesend waren. 
SL fragt, ob und inwiefern sich diese Situation seither verändert hat.  

o CB erläutert, dass das Problem weiterhin besteht, teilweise abgeschwächt, aber vor al-
lem zum Jahreswechsel wurde wieder ein sehr hohes Level erreicht. 

o SK fragt inwiefern Daten das Potential haben, um das Problem einzuschränken, und ob 
das derzeitige System es ermöglicht, Mitarbeiter zu mehr Einsatz anzuspornen, indem 
ihre Leistung transparent wiedergegeben und über Kennzahlen abgebildet wird. CB er-
klärt, dass über das derzeitige System durchaus Rückschlüsse gezogen werden können. 
Die Mitarbeiter müssen sich an den Maschinen und Aufträgen anmelden, wodurch die 
Stückzahlen und die Informationen zu den Stillständen direkt den einzelnen Mitarbei-
tern zuordenbar sind. Somit können Mitarbeiter bezogen Auffälligkeiten festgestellt 
werden, indem überprüft wird, ob Inhalt und Dauer der verbuchten Störgründe und zu-
gehörigen Maßnahmen mit Durchschnittswerten übereinstimmen oder nicht. Da kann 
direkt nachgeforscht werden um dann mit den Mitarbeitern ein klärendes Gespräch su-
chen zu können. Somit ermöglicht die Datentransparenz eine direkte Kommunikation, 
was wiederum ein gewisses Maß an Sensibilität der Mitarbeiter hinsichtlich des Nut-
zens der Datenaufzeichnung bedingt.  

● SL schlägt vor nun zum letzten Teil des Interviews überzugehen und fragt wie Mitarbeiterleis-
tungen derzeit beurteilt werden.  

o CB erklärt, dass er die Leistungen seiner Befehlsempfänger proaktiv beurteilt, da er das 
aus seiner bisherigen Berufslaufbahn so kannte. Durch Vorschriften der Gesetzgebung 
und der Gewerkschaften ist man als Vorgesetzter verpflichtet, Leistungsbeurteilung 
durchzuführen, und zwar anhand von Tätigkeitsbeschreibungen, die direkt an die Ent-
lohnung gekoppelt sind. Dieses System erfordert, dass man „alle über einen Kamm 
scheren muss“. Das bedeutet, dass es nicht möglich ist, einzelne Mitarbeiter aus einer 
bestimmten Arbeitsgruppe mit klar definierter Tätigkeitsbeschreibung auf eine höhere 
Lohngruppe zu befördern, sondern es müsste die gesamte Gruppe mitgezogen werden. 
Insofern bewegt man sich auf einem schmalen Grad mit sehr geringem Spielraum. Mit-
arbeiter, die sich weiter qualifizieren möchten, zum Beispiel vom reinen Maschinenbe-
diener zum Einrichter oder Schmelzer, haben durch die Ausweitung der Kompetenzen 
und dadurch auch der Tätigkeitsbeschreibung die Möglichkeit, in eine höhere Lohn-
gruppe aufzusteigen. Eine reine Argumentation auf Basis der Leistung – zum Beispiel 
Einrichter A macht seinen Job besser als Einrichter B – erlaubt es nicht die Entlohnung 
zu beeinflussen. SL fasst zusammen, dass einzig die Tätigkeitsbeschreibung ausschlag-
gebend für Unterschiede in der Entlohnung ist, und CB bestätigt dies.  

o SL stellt fest, dass es im Sinne eines motivierten Mitarbeiters sein sollte, zusätzliche 
Zuständigkeiten zu erhalten um die Möglichkeit zu haben in der Lohngruppe aufzustei-
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gen. CB erläutert, dass bei den Verhaltensweisen der Mitarbeiter deutliche Unter-
schiede festzustellen sind. Während einige sich nur auf die Punkte beschränken, die in 
der Tätigkeitsbeschreibung aufgeführt sind, machen andere Mitarbeiter mehr und wol-
len zusätzlichen Einsatz zeigen. CB sagt, dass unmotivierte Mitarbeiter die Motivation 
von gesamten Arbeitsgruppen runterziehen können, weshalb es wichtig ist proaktiv ge-
genzuwirken und den Mitarbeitern Perspektiven aufzuzeigen, was noch erreicht werden 
kann. Er sieht seine Aufgabe auch darin, die gesamte Mannschaft step-by-step weiter-
zuentwickeln und dadurch die Gesamtmotivation zu erhöhen.  

o SL stellt die These auf, dass sich CB seinen Aussagen zufolge bewusst ist, dass die 
vorher von CB erwähnten Kennzahlen wie Nutzung, OEE und Produktivität für die 
gesamte Abteilung nur dann erhöht werden können, wenn an der Mitarbeitermotivation 
gearbeitet wird, da solche Ziele nur unter Mitwirken des gesamten Teams erreicht wer-
den können. CB erklärt, dies sei vollkommen richtig.  

● SL fragt, welche Kennzahl CBs Arbeitsleistung am besten wiederspiegelt.  
o CB führt aus, dass in seinen Augen die Fachkenntnis, die soziale Kompetenz und die 

Außenwirkung von großer Bedeutung sind. Ihm wurde beigebracht „der Ton macht die 
Musik“. 
Die Ziele und Maßnahmen, die vorgegeben werden, sollten in einfachen Worten erklärt 
werden können. Wichtig ist es auch, dass man sich sowohl mit den Zielen, die einem 
vorgegeben werden, als auch mit denen, die für die Befehlsempfänger gesetzt werden, 
identifizieren kann. Dies sei für die Reflektion sehr wichtig. 

o SL stellt fest, dass dies eine Aufzählung von Eigenschaften war, die in CBs Job von 
Bedeutung sind. Insofern könnte man diese Eigenschaften als Inputvariablen betrach-
ten. SL fragt daraufhin, bezugnehmend auf Nutzung, OEE und Produktivität, welche 
Output-Kennzahl all diese Eigenschaften am besten wiederspiegeln kann. CB erwidert, 
dass diese Kennzahl die Nutzung ist.  

o SL sagt, dass die Kennzahl Nutzung für den gesamten von CB geleiteten Bereich ge-
eignet ist und dementsprechend für die Leistungsbeurteilung von CB herangezogen 
werden kann, da CB direkten und indirekten Einfluss auf die Entwicklung dieser Kenn-
zahl hat. CB bestätigt dies. Daraufhin fragt SL, ob es für die einzelnen Unterabteilungen 
andere, detaillierte Kennzahlen gibt, auf welche die einzelnen Unterabteilungen direk-
ten Einfluss haben. CB sagt, dass für die Instandhaltung die Anlagenverfügbarkeit ent-
scheidend ist, wobei hier auch die Beschaffungszeit der Ersatzteile und die Dauer und 
Qualität der Reparatur eine Rolle spielen. Für den Werkzeugbau ist die Reparatur-
Rücklaufzeit, runtergebrochen auf verschiedene Klassen und Größen von Maschinen 
und Formen. Analysen können zeigen, ob am Equipment Veränderungen vorzunehmen 
sind, ob Mitarbeiter anders eingesetzt werden sollen, oder ob organisatorische Verbes-
serungsmöglichkeiten bestehen.  
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● SL fragt auf Aufforderung von SK wie schwierig es laut CB sein sollte, die für die genannten 
Kennzahlen gesteckten Ziele zu erreichen, beziehungsweise welcher Zielerreichungsgrad das 
höchste Motivationsniveau der Befehlsempfänger und Belegschaft hervorrufen würde. SL ver-
weist dabei auf seine Erinnerungen und auf die Tatsache, dass bei AH generell sehr ambitio-
nierte Ziele definiert wurden, die nur in äußerst seltenen Fällen erreicht werden konnten. Zum 
Beispiel bei den Qualitätskosten wurden die monatlichen Targets in aller Regel bereits kurz 
nach der ersten Woche im Monat überschritten.  

o CB erklärt, dass die Targets bei den Qualitätskosten zuletzt auf ein realistischeres Ni-
veau gesetzt wurden, das die Abteilungsleiter überzeugt sind erreichen zu können. CB 
sagt, dass beim Audit in der Vorwoche genau dieses Thema aufgekommen ist. Es wurde 
beschlossen, dass für die von CB geleiteten Bereiche spezifische Ziele definiert werden 
sollen, basierend auf fundierten Daten. Man ist in der Findungsphase. CB erklärt, dass 
er gerade dabei ist im Werkzeugbau für die verschiedenen Maschinenklassen durch-
schnittliche Durchlaufzeiten zu ermitteln, anhand denen dann Abweichungen gemessen 
und genauere Ziele definiert werden können. Auch für die Instandhaltung sollen dem-
nächst Ziele genau definiert werden, zum Beispiel ein erreichbares Maß an durch-
schnittlicher Anlagenverfügbarkeit. Diese Ziele müssen abgestimmt sein mit Zielen für 
Nutzung, OEE, Produktivität und Ausbringungsmenge.  

o SL fasst zusammen, dass erhöhte Anlagenverfügbarkeit und reduzierte Reparatur-
Durchlaufzeiten sich direkt auf die Nutzungskennzahl auswirken. CB bestätigt dies.  

● SL fragt ob das Controlling generell immer noch in Zusammenarbeit mit Schertech in Brixen 
durchgeführt wird oder ob die einzelnen Abteilungen in Bad Münstereifel mittlerweile selbst 
für das Controlling zuständig sind.  

o CB erläutert, dass nachdem SL das Unternehmen verlassen hat, ein Controller vor Ort 
eingestellt wurde, der als direkter Ansprechpartner die jeweiligen Reports aufbereitet.   

o SL sieht dies positiv, da er es zu seiner Zeit alles andere als ideal fand nicht ständig vor 
Ort sein zu können. Einige gute und interessante Anfragen seitens der Bereichsleiter 
seien schlicht und einfach aufgrund der physischen Distanz zur Controlling Abteilung 
nicht umsetzbar gewesen.  

o CB sagt, es wäre sehr wichtig auch einen Programmierer vor Ort zu haben. Er und seine 
Kollegen in der Managementebene sind diesbezüglich derzeit im Gespräch mit TS. Es 
gibt einige Themen die angepasst und zusammengeführt werden müssten damit sich 
AH noch weiterentwickeln kann. CB meint, die einzelnen Tools sollten ein bisschen 
verschlankt und besser miteinander vernetzt werden. Zusätzlich könnte Brixen ein biss-
chen entlastet werden – die Listen der Anfragen werden länger und länger.  

o SL fragt ob diese Position die Schnittstelle zwischen den Bereichsleitern, deren Haupt-
qualität im Verständnis und der Entwicklung von Produktions- und Qualitätssiche-
rungsprozessen liegt, und den IT- und Elektrotechnikern, die für die Implementierung 
der datengenerierenden Instrumente verantwortlich sind, schließen soll. CB stimmt zu.  
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● SL erwähnt als Reaktion auf die von CB geforderte Verschlankung der Tools das in der Lite-
ratur im Kontext von BDA häufig genannte Problem des „information overloads“.  

o CB erzählt, dass beim Audit in der Vorwoche einige Fälle aufgetreten sind bei denen 
zu ein und demselben Vorfall im Bereich der Prozessüberwachung aus unterschiedli-
chen Tools unterschiedliche Informationen hervorgegangen sind, was daran lag, dass 
Mitarbeiter aus dem Qualitätsmanagementbereich die Dokumentation und von Prozess-
technikern eingeleiteten Maßnahmen aufgehoben haben, sich dies jedoch im Schicht-
bericht nicht nachverfolgen ließ. Insofern müssen bestimmte Schnittstellen noch zu-
sammengeführt oder vereinfacht werden, damit der Qualitätsstatus zu jeder Zeit nach-
vollziehbar ist und einheitlich abgebildet wird.  

 
ENGLISH VERSION 
 

● SL explains that the interview is divided into three major sections: competencies, responsibil-
ities and structure of the division, use of data and related advantages and disadvantages, per-
formance assessment based on data. 

● SL asks CB to tell a bit about his job and responsibilities. 
○ CB explains that he is responsible for the entire die casting area, which includes 

maintenance, toolmaking, fixture construction and the foundry itself. Under CB are his 
four department heads, who are supervising three shift managers each. These coordinate 
the respective shifts, pass on the flow of information and report upwards. At the request 
of SL, CB confirmed that he himself reports to the new plant manager, Mr. Schönauer. 

● SL asks what role data play in CB’s day-to-day work, to what extent processes and decisions 
are based on data and which data is basically used for this. 

○ CB replies that data plays a very important role, especially utilization, OEE and 
productivity, which are immensely important. Thanks to the ScherTech infrastructure, 
data from all machines can be accessed from any computer location, which enables 
proactive intervention and the driving and questioning of evaluations. 

○ SL asks what kind of data this is and how it is generated. CB explains that he is 
relatively new to the company and therefore has to pass. Utilization is clear – system 
availability over the 24 hours, including downtimes. Conclusions can be drawn 
primarily because, in addition to the complete utilization across the entire machine park, 
it is also possible to analyze individual machines and the respective reasons for 
downtime. You can cluster whether it was an organizational, electrical, mechanical or 
tool malfunction. This enables continuous improvement because you can see early on 
where you have weak points and problems and how you can counteract them. 

○ CB agrees that maintenance measures and plans will then be tailored according to these 
insights. CB explains that this enables you to recognize at an early stage whether you 
should extend or shorten cycles or which replacement parts should be ordered. If, for 
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example, the cycle time is extended, the existing data can be used to draw conclusions 
and actions can be proactively planned and coordinated. 

○ SL asks which subdivisions, divided into those whose employees are classified as direct 
or indirect employees, rely more on data in their decision-making processes. The data 
already mentioned are crucial for the foundry, i.e. the area of direct employees, as well 
as for the indirect areas of maintenance and tool making. SL concludes the first part of 
the interview. 

● SL asks, on which aspects the use of data has a positive effect, for example as a basis for 
decision-making, for coordination, or possibly also for motivating employees. 

○ CB explains that production data such as utilization, cycle time and output quantity are 
decisive for decision-making, for example to decide when to change molds or products. 
The evaluations of the reject rates, both by internal and external processors, are also 
very important in order to reduce rework costs and rejects. CB concludes that the data 
enables proactive action, which in turn improves coordination and motivation, as these 
aspects interact. 

● SL mentions that TS sees a great advantage in the fact that the provided data enables the 
company to better utilize the specific knowledge of employees. SL asks whether CB agrees 
that since the implementation of the BDA tools, those employees directly involved in the 
processes underlying the data have been given additional decision rights, instead of only having 
to follow process descriptions defined by superiors, as it was the case before. 

○ CB definitely agrees. The employees at the base know the weaknesses of the processes 
and are best acquainted with the entire process variety and the respective key figures 
and criteria, since they work with them every day. Now these employees can also 
contribute their own experience and independently define actions, which improves the 
overall flow of information. Using the data, you can also go into depth during employee 
appraisals and better analyze the causes of a particular problem. 
CB says that his predecessor companies did not have this option because no data was 
provided. It was the “silent post”, while at AH everything can be documented and traced 
clearly, and the steps taken can be discussed with the employees afterwards. It is a give-
and-take – a very great benefit overall, and nothing is lost. 

○ SL concludes that CB’s explanations are fairly well in line with TS’s emphasis on 
transparency and documentation as the basis for drawing the right conclusions. CB 
agrees. 

● At the request of SK, SL mentioned the problem of the high sickness rate at his time at AH, 
whereby the direct employees in particular were often absent due to illness. SL asks if and to 
what extent this situation has changed since then. 

○ CB explains that the problem persists, partially eased, but a very high level was reached 
again at the turn of the year. 
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○ SK asks to what extent data has the potential to limit the problem, and whether the 
current system enables employees to be motivated to do more by reflecting their 
performance transparently and using key figures. CB explains that conclusions can be 
drawn about the current system. The employees have to log on to the machines and the 
particular jobs, which means that the quantities and information on downtimes can be 
assigned directly to the individual employees. In this way, employee-related anomalies 
can be determined by checking whether the content and duration of the reasons for the 
downtime and the associated actions correspond to average values or not. Such 
investigations enable us to arrange a clarifying conversation with the employees. Data 
transparency thus enables direct communication, which in turn requires a certain degree 
of sensitivity of the employees regarding the use of data recording. 

● SL suggests moving on to the last part of the interview and asks how employee performance is 
currently being assessed. 

○ CB explains that he proactively assesses the performance of his command recipients, 
as he knows it from his previous career. Legislative and trade union regulations require 
managers to conduct performance reviews based on job descriptions that are directly 
linked to pay. This system requires that “all the employees are lumped together”. This 
means that it is not possible to move individual employees from a certain work group 
with a clearly defined job description to a higher wage group, but the entire group would 
have to be promoted. Employees who want to gain further qualifications, for example 
from pure machine operators to fitters or smelters, have the opportunity to advance to 
a higher wage group by expanding their skills and thereby also the job description. A 
pure argument based on performance – for example, setter A does his job better than 
setter B – does not allow wages to be influenced. SL summarizes that only the job 
description is decisive for differences in remuneration, and CB confirms this. 

○ SL states that it should be in the interest of a motivated employee to receive additional 
responsibilities in order to be able to rise in the wage group. CB explains that there are 
significant differences in employee behavior. While some limit themselves to the points 
listed in the job description, other employees do more and want to show additional 
commitment. CB says that unmotivated employees can reduce the motivation of entire 
work groups, which is why it is important to work proactively and to show the 
employees perspectives of what can still be achieved. He also sees it as his task to 
develop the entire team step-by-step and thereby increase the overall motivation. 

○ SL summarizes that CB, according to his statements, is aware that the measures 
previously mentioned – such as utilization, OEE and productivity for the entire 
department – can only be increased by targeting the efforts on employee motivation, 
since such goals can only be achieved under participation of the entire team. CB 
explains that this is absolutely correct. 

● SL asks which key figure best reflects CB’s work performance. 
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○ CB states that, in his eyes, expertise, social skills and external perception are of great 
importance. He was taught “der Ton macht die Musik”. 
The goals and measures that are set should be easy to explain. It is also important that 
you can identify with both the goals that are set for you and those that are set for the 
command recipients. This is very important for the reflection. 

○ SL notes that this was a list of features that matter in CB’s job. In this respect, one could 
consider these properties as input variables. SL then asks which output metric can best 
reflect all of these properties. CB replies that this metric is utilization. 

○ SL says that the KPI utilization is suitable for the entire area managed by CB and can 
therefore be used for CB’s performance assessment, since CB has a direct and indirect 
influence on the development of this KPI. CB confirms this. SL then asks whether there 
are other, detailed key figures for the individual sub-departments, on which the 
individual sub-departments have a direct influence. CB says that system availability is 
crucial for maintenance, whereby the procurement time of the replacement parts and 
the duration and quality of the repair also play a role. For tool making it is the repair 
turnover time, broken down into different classes and sizes of machines and molds. 
Analyses can show whether changes need to be made to the equipment, whether 
employees should be used differently, or whether organizational improvements are 
required. 

● At the request of SK, SL asked how difficult, according to CB, it should be to achieve the goals 
set for the KPIs mentioned, or which degree of goal achievement would cause the highest level 
of motivation among the command recipients and the workforce. SL refers to his memories 
and to the fact that in general very ambitious goals were defined that could only be achieved in 
very rare cases. For example, in terms of quality costs, the monthly targets were usually already 
exceeded shortly after the first week of the month. 

○ CB explains that the quality cost targets have recently been adjusted to a more realistic 
level that department heads are confident they can achieve. CB says that this was 
exactly the issue emerging during the previous week’s audit. It was decided that specific 
goals should be defined for the departments managed by CB, based on well-founded 
data. AH is in the discovery phase. CB explains that he is currently in the process of 
determining average throughput times for the various machine classes, which can then 
be used to measure deviations and define more precise targets. In the near future, 
maintenance goals are also to be precisely defined, for example an achievable level of 
average plant availability. These goals must be aligned with goals for utilization, OEE, 
productivity and output. 

○ SL summarizes that increased plant availability and reduced repair throughput times 
have a direct impact on the key performance indicator. CB confirms this. 
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● SL asks whether the controlling in general is still carried out in cooperation with ScherTech in 
Brixen or whether the individual departments in Bad Münstereifel are now responsible for the 
controlling themselves. 

○ CB explains that after SL left the company, a controller was hired on site to process the 
respective reports as a direct contact. 

○ SL sees this positively, because at his time he found it not ideal not to be able to be on 
site at all times. Some good and interesting inquiries from the department heads were 
simply not realizable due to the physical distance to the controlling department. 

○ CB says it would be very important to have a programmer on site. He and his colleagues 
of the management level are currently in discussion with TS. There are some topics that 
need to be adjusted and synchronized so that AH can continue to develop. CB believes 
that the individual BDA instruments should be a bit slimmer and better synchronized 
with one another. In addition, Brixen could be relieved a bit – the lists of requests are 
getting longer and longer. 

○ SL asks whether this position should close the interface between the department heads, 
whose main quality lies in the understanding and development of production and 
quality assurance processes, and the IT and electrical engineers, who are responsible 
for the implementation of the data-generating instruments. CB agrees. 

● In response to the slimming of BDA instruments proposed by CB, SL mentions the problem of 
“information overloads” that is frequently mentioned in the literature in the context of BDA. 

○ CB says that during the audit last week, there were some cases in which different 
information about the same incident in the area of process monitoring emerged from 
different instruments, which was due to the fact that employees from the quality 
management department revoked the documentation and actions initiated by process 
technicians. However, this could not be tracked in the shift report. In this respect, 
certain interfaces still have to be merged or simplified so that the quality status can be 
traced at all times and is mapped uniformly. 

 
 
 
D.3 (in paper referred to as P3) 
 
Interview AH #3 NF18QDCD 
 
GERMAN VERSION 
 

● SL erklärt, dass das Interview in drei größere Abschnitte unterteilt ist: Kompetenzen und Zu-
ständigkeiten sowie Aufbaustruktur der Abteilung, Verwendung von Daten und verbundene 
Vor- und Nachteile, Leistungsbeurteilung anhand von Daten.  
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● SL bittet NF ein bisschen über seinen Job und über seine Zuständigkeiten zu erzählen.  
o NF erklärt, dass er Qualitätsleiter im Bereich Druckguss ist. Ihm untergeordnet ist die 

Linienkontrolle, welche die visuelle und mechanische Gusskontrolle durchführt sowie 
Maßkennwerte prüft und protokolliert. Verwendet werden hierfür zum einen taktile 3D-
Messmaschinen zur Verifizierung der Außenmaße, und zum anderen Röntgengeräte zur 
Durchstrahlung der Bauteile, um Poren zu verifizieren. Ebenso verantwortlich ist NF 
für die Qualitätssicherung und Lieferantenbemusterung der extern gegossenen Alumi-
nium-Zuliefererteile. Hier geht es um Qualitätsvorausplanung nach den Regelungen 
und Standards des Automotivbereichs, welche die Konditionen und Spezifikationen der 
gelieferten Bauteile definieren.  

o NF berichtet zu CE, dem Bereichsleiter Qualität. Auffälligkeiten in NFs Berichten wer-
den unter Koordination von CE zum Bereichsleiter der Gießerei, CB, durchgeleitet.  

● SL fragt, welche Rolle Daten in NFs Arbeitsalltag spielen, inwiefern sich Prozesse und Ent-
scheidungen auf Daten stützen und welche Daten hierfür grundsätzlich herangezogen werden.  

o Die Arbeit und Entscheidungen der Linienkontrolle beruhen hauptsächlich auf Daten 
und Ergebnissen der Mess- und Prüfmaschinen, wobei sich auf festgelegte Toleranz-
grenzen und Vorgaben über mechanische Kennwerte bezogen wird um Soll-Ist-Ver-
gleiche durchführen zu können.  

o NFs eigene Entscheidungen basieren auf Daten hinsichtlich Maschinenkennwerten, 
Prozessverläufen sowie Prozessstabilität, die in den verschiedenen Schertech Tools auf-
gezeichnet sind. Aus Qualitätssicht sind hier vor allem Ausschusszahlen und Aus-
schussgründe, jeweils hinterlegt mit den entsprechenden Prozentsätzen, sowie Über-
sichten über die verschiedenen Kategorien der Qualitätskosten. Unterschieden wird 
auch zwischen internem und externem Ausschuss. SL schließt damit den ersten Teil 
des Interviews ab.  

● SL fragt was nach Ansicht von NF die größten Vorteile sind, die aus der Nutzung dieser Daten 
resultieren.  

o Durch das Arbeiten mit der Schertech-Oberfläche hat NF alle notwendigen Dokumente, 
Unterlagen, Berichte und Vorgaben zentral und in gesammelter Form verfügbar. 
Dadurch kann sich NF über einzelne Projektnummern oder Teilenummern alle zugehö-
rigen Dokumente – wie zum Beispiel den Produktions- und Prüfablaufplan, Zeichnun-
gen und Spezifikationen, historische wie aktuelle Entwicklungen zu Ausschussgründen 
und entsprechenden Gegenmaßnahmen – über eine einzige Datenbank zuspielen. Das 
ist der große Vorteil des DokVisus. Über das CastVisu können Parameterverläufe nach-
verfolgt und die gesamte Qualitätsdokumentation abgearbeitet werden. Die Linienkon-
trolle kann durch das QualiVisu, welches eine direkte Verknüpfung an jede Maschine 
hat, bei den jeweiligen Prüfungen direkt den aktuellen Maschinenstatus aus Qualitäts-
sicht feststellen oder Abweichgenehmigungen erteilen. Bei visuellen Kontrollen kön-
nen bis zu 45 verschiedene Fehlerbilder bewertet werden. NF als Vorgesetzter kann 
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durch das Zusammenspiel von CastVisu und QualiVisu zu jedem Zeitpunkt von jedem 
Ort aus den aktuellen Qualitätsstatus der einzelnen Maschinen abrufen.  

o Auf Nachfrage von SL erklärt NF, dass die zur Verfügung gestellten Daten vollkom-
men ausreichend sind für das interne Monitoring, das Planen von Mitarbeitern, das Fo-
kussieren von Prioritäten bei wiederkehrenden Auffälligkeiten, und um Maßnahmen 
als Reaktion auf sich verschlechternde Trendtoleranzen zu definieren. Für Maschinen, 
die unauffällig laufen und qualitätsproblematisch nicht relevant sind, können Prüf-
menge und Prüfaufwand etwas reduziert werden, um mehr Kapazität für problemati-
sche Teile zu generieren.  

o SL fasst zusammen, dass die Fokuslenkung und Schwerpunktsetzung direkt von den 
vorhandenen Daten determiniert wird. NF bestätigt dies.  

● SL erwähnt, dass TS einen großen Vorteil darin sieht, dass es dem Betrieb durch die zur Ver-
fügung gestellten Daten ermöglicht wird, das spezifische Wissen von Mitarbeitern besser zur 
Geltung kommen zu lassen. SL fragt, ob NF zustimmt, dass seit der Implementierung der BDA-
Instrumente jenen Mitarbeiter, die direkt an den Prozessen beteiligt sind, welche den Daten 
zugrunde liegen, zusätzliche Entscheidungsbefugnisse zuerteilt worden sind, und sie nicht, wie 
vorher, einzig von Vorgesetzten definierten Prozessbeschreibungen zu befolgen haben.   

o NF bestätigt dies und erklärt, dass die untergeordneten Mitarbeiter eigenständig – auf 
Basis der verfügbaren Fehlerbildkataloge und aktuellen Kennzahlen und Messwerte – 
Entscheidungen bezüglich der Klassifizierung von Bauteilen in verschiedene Qualitäts-
klassen treffen und feststellen, ob am jeweiligen Bauteil ein Ausschusskriterium vor-
liegt oder nicht. NF stellt fest, dass es durch die Anwendung der Daten ermöglicht wird, 
Mitarbeitern die Befugnis zu übertragen eigenständige Entscheidungen zu treffen, ohne 
dass die gesamte Kunst des Aluminiumgießens verstanden werden muss.  

● SL fragt inwiefern sich das datenbasierte Arbeiten auf die Motivation und das Selbstwertgefühl 
der Mitarbeiter auswirkt.  

o NF erinnert sich an den Zeitpunkt zurück, als vor etwa 2 Jahren die BDA Instrumente 
implementiert wurden und das tägliche Arbeiten mit Excel und Access-Datenbanken 
abgelöst haben, und ein riesiger Ruck durch die Abteilung gegangen ist, da sich die 
Mitarbeiter mit Händen und Füßen dagegen gewehrt haben mit den neuen Methoden 
zu arbeiten. Die erhöhte Transparenz wurde von vielen als externe Gefahr wahrgenom-
men – „jeder weiß was ich wann wie und wo gemacht habe“.  

o Nun ist die Situation eine völlig andere. Die Mitarbeiter nehmen wahr, dass durch die 
Dokumentation des eigenen Handelns und der Feststellungen im Bereich der Qualitäts-
kontrolle die Mitarbeiter in vorgelagerten Prozessen und Abteilungen in ihrem Eigen-
handeln sensibilisiert werden, und dass aus diesen Bereichen relativ zeitnah eine Ge-
genreaktion erfolgt. Es wird geschätzt, dass es durch die erhöhte Transparenz jederzeit 
nachvollziehbar ist, welcher Mitarbeiter in den jeweiligen Prozess eingegriffen hat und 
welche Reaktionen auf die jeweiligen Feststellungen gekommen ist.  
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o SL fasst zusammen, dass das anfängliche Misstrauen mit der Zeit der Überzeugung 
gewichen ist, dass die persönliche Leistung und der Einsatz eines einzelnen Mitarbei-
ters mit der Implementierung der BDA Instrumente transparent abgebildet werden 
kann. NF stimmt vollkommen zu und erklärt, dass der Veränderungsprozess über vier 
Schritte erfolgt ist. Am Anfang herrschte Konfrontation vor, die Mitarbeiter befürchte-
ten der „gläserne Mitarbeiter“ zu werden und dass die Überwachung zu verstärkter 
Kontrolle führen wird. Im nächsten Abschnitt hat man sich damit abgefunden, und die 
Mitarbeiter wählten vermehrt die neuen Dokumentationsinstrumente, obwohl noch die 
Möglichkeit bestand, zweigleisig zu dokumentieren. Einige Monate später beobachtete 
NF, dass sich immer mehrere Mitarbeiter für die verschiedenen Funktionalitäten der 
Instrumente interessierten und wissen wollten wie die einzelnen Elemente des Systems 
funktionieren. Mittlerweile, seit etwas mehr als einem halben Jahr, äußern die Mitar-
beiter sogar Änderungsvorschläge und Optimierungswünsche und arbeiten aktiv an der 
Verbesserung des vorhandenen Systems mit. SL dankt für die Einblicke und unter-
streicht deren Relevanz für unseren Schwerpunkt.  

● SL fragt, ob NF auch irgendwelche Nachteile festgestellt hat, die durch die Fülle an verfügba-
ren Daten entstehen könnten, beispielsweise dass einzelne Mitarbeiter die Orientierung verlie-
ren und nicht mehr feststellen könnten, worauf der Fokus gelenkt werden soll.  

o NF erklärt, dass sich die Mitarbeiter mit mäßigem bis mittlerem Wissenstand nur die 
für sich relevanten Daten und Informationen ansehen und die Datenflut demzufolge 
überschaubar ist. Auf Management- und Bereichsleiterebene ist es schwieriger, da sehr 
große Mengen an Daten generiert werden, welche verarbeitet und auf geeignete Kenn-
zahlen runter gebrochen werden müssen. Man wächst jedoch mit den Herausforderun-
gen.  

● SL fasst zusammen und fragt, ob insgesamt, quer durch alle Mitarbeiterebenen, die verfügbaren 
Daten einen positiven Effekt sowohl auf koordinative als auch auf motivationsbezogene As-
pekte haben. NF bestätigt dies. SL leitet hiermit den dritten Abschnitt des Interviews ein.  

● SL spricht an, dass TS und CB erklärt haben, dass bezüglich Mitarbeiterentlohnung relativ 
strikte gesetzliche Vorschriften vorliegen, und es einem Betrieb im Prinzip nicht ermöglicht 
ist, Leistungen einzelner Mitarbeiter auf Basis von eigens definierten Kennzahlen zu beurteilen 
und entlohnen, sondern dass die Entlohnungsgruppe abhängig ist von der jeweiligen Tätig-
keitsbeschreibung.  

o NF bestätigt, dass es eine Eingruppierung je nach Stellenbeschreibung gibt. Er erwähnt 
jedoch, dass es gesetzlich erlaubt ist, innerhalb der einzelnen Entlohnungsgruppen eine 
Leistungszulage von 0 bis 25% auszubezahlen, sofern einmal jährlich ein Mitarbeiter-
gespräch und eine Mitarbeiterbeurteilung stattfinden. Diese Zulage beläuft sich bei AH 
derzeit auf 10%, und wird für alle Mitarbeiter leistungsunabhängig angewandt.  

o NF nimmt an, wir möchten von ihm erfahren, ob es anhand der im System vorhandenen 
Aufzeichnungen und Kennzahlen möglich sei, Mitarbeiterleistungen so beurteilen zu 
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können, um die Leistungszulage dementsprechend variieren zu können. SL und SK 
stimmen zu.  

o NF unterstreicht, dass das System ein maßgeblich beteiligter Faktor ist um feststellen 
zu können, welche Mitarbeiter sich durch besonderes Engagement auszeichnen und 
sich auch an Angelegenheiten beteiligen, welche nicht in der Stellenbeschreibung an-
geführt sind. NF erklärt, dass er – auf Basis der Aufzeichnungen und Dokumentationen 
in den einzelnen Tools – einigen seiner fünf Linienkontrolleuren eine finanzielle, wenn 
auch außertarifliche Aufwertung gewährt hat.  

o SL fasst zusammen, dass Daten zum einen als Entscheidungsgrundlage dienen, zum 
anderen für die Leitungsbewertung herangezogen werden können. NF stimmt zu.  

● SL fragt, welche Kennzahl NFs Arbeitsleistung am besten wiederspiegelt. 
o NF sagt, dass die entscheidenden Kennzahlen für seinen Bereich die Qualitätskosten 

sind. Dabei spielen zum einen die Kosten für interne und externe Nacharbeit eine Rolle, 
welche dadurch entstehen, dass Gussfehler nicht erkannt und abgestellt wurden, und 
zum anderen jene Kosten, die durch Ausschuss verursacht werden. Ausschusskosten 
entstehen zu 75% durch das Nichterkennen eines Qualitätsstatus‘. Jeder Ausschuss, der 
kreiert wird, hätte im Vorfeld durch die Qualitätskontrolle abgeklärt und vermieden 
werden sollen. Sonderfahrten werden ebenso zu den Qualitätskosten gezählt – auf die-
sen Kostenblock hat NF jedoch nur begrenzt einen direkten Einfluss, da Sonderfahrten 
häufig die Folge von Entscheidungen in den Bereichen Fertigungsplanung & Steuerung 
sowie Vertrieb & Versand sind.  

o SL greift den Begriff „Einfluss“ nochmals auf, und fragt, ob NF auf die Entwicklung 
der von ihm genannten Kennzahlen direkten oder zumindest indirekten Einfluss hat, 
und zu welchem Ausmaß diese Kennzahlen von anderen Abteilungen beeinflusst wer-
den können. NF weist darauf hin, dass sich seine Stelle „Qualitätsleiter Druckguss“ 
nennt, und insofern ist er im Qualitätswesen in der Gießerei jedem Mitarbeiter wei-
sungsbefugt. NF erklärt, dass er mit CB ein partnerschaftliches Verhältnis hat, und dass 
gemeinsam Aktionen und Maßnahmen eingeleitet werden, um die erwarteten Qualitäts-
standards zu erzielen. Demnach haben NF und die Mitarbeiter seiner Abteilung auf alle 
Qualitätskostenblöcke, bis auf die Sonderfahrten, eine direkte oder indirekte Einfluss-
möglichkeit.  

o SL stellt fest, dass das datenbasierte Arbeiten und Entscheiden demnach auch die hori-
zontale Kooperation fördern kann. NF bestätigt dies nochmals.  

● SL fragt, welche Kennzahlen NF zur Leistungsbeurteilung seiner direkten Befehlsempfänger 
heranzieht.  

o NF meint, dass für die maßgebende Kennzahl für die Linienkontrolle die Anzahl durch-
geführter Prüfungen ist. SL fragt nach, ob diese Kennzahl deren gesamtes Tätig-
keitsspektrum abbildet. NF bestätigt dies.  
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● SL fragt auf Aufforderung von SK wie schwierig es laut NF sein sollte, die für die genannten 
Kennzahlen gesteckten Ziele zu erreichen, beziehungsweise welcher Zielerreichungsgrad das 
höchste Motivationsniveau der Befehlsempfänger und Belegschaft hervorrufen würde. SL ver-
weist dabei auf seine Erinnerungen und auf die Tatsache, dass bei AH generell sehr ambitio-
nierte Ziele definiert wurden, die nur in äußerst seltenen Fällen erreicht werden konnten. Zum 
Beispiel bei den Qualitätskosten wurden die monatlichen Targets in aller Regel bereits kurz 
nach der ersten Woche im Monat überschritten.  

o NF erklärt, dass die Targets bei den Qualitätskosten in der Zwischenzeit moderat ange-
passt wurden. Laut NF sollte das Ziel hinsichtlich der Qualitätskosten so definiert wer-
den, dass über ein Jahr eine dynamische, quartalsweise ansteigende Reduzierung von 
am Ende 20% erreicht werden sollte. Dies ist ein realistisches, aber auch anspornendes 
Ziel. Ein Ziel ist nur dann motivierend, wenn in mindestens 2 von 4 Quartalen das Ziel 
auch erreicht wird. Wenn im Vornhinein bereits resigniert wird und das Ziel nicht er-
reicht werden kann, dann ist der Anreiz an einer Kennzahl zu arbeiten natürlich sehr 
gering.  

o SL fasst zusammen, dass laut NF ein Lernprozess basierend auf Vorjahreswerten das 
richtige Instrument zur Erhöhung der Motivation sein würde. NF stimmt zu.  

● SL fragt abschließend, inwiefern sich ein möglicher variabler Teil der Entlohnung basierend 
auf das Erreichen von den definierten Zielen auf die Mitarbeitermotivation auswirken würde.  

o NF sagt, er hat aus verschieden Schulungen gelernt, dass Geld nur ein kurzfristiger 
Motivator ist. Grundsätzlich ist der finanzielle Anreiz auch ein Motivationsantrieb, der 
jedoch nicht langfristig einen Reiz schafft. NF bestätigt auf Nachfrage von SL, dass die 
Tätigkeit an sich für intrinsische Motivation sorgen soll, und dass diese Motivation 
vielleicht kurzfristig durch extrinsische Anreize verstärkt werden kann.  

 

ENGLISH VERSION 
 

● SL explains that the interview is divided into three major sections: competencies, responsibil-
ities and structure of the division, use of data and related advantages and disadvantages, per-
formance assessment based on data. 

● SL asks NF to tell a bit about his job and responsibilities. 
○ NF explains that he is the quality manager of the die casting area. He is responsible of 

the line control, which carries out the visual and mechanical casting control as well as 
checks and records dimensional parameters. On the one hand, tactile 3D measuring 
machines are used to verify the external dimensions, and on the other hand, X-ray de-
vices are used to irradiate the components in order to verify pores. NF is also responsi-
ble for quality assurance and supplier sampling of the externally cast aluminium sup-
plier parts. This is about advanced quality planning according to the regulations and 
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standards of the automotive sector, which define the required conditions and specifica-
tions of the delivered components. 

○ NF reports on CE, the quality manager. Anomalies in NF’s reports are coordinated by 
CE to the head of the foundry, CB. 

● SL asks what role data play in NF’s day-to-day work, to what extent processes and decisions 
are based on data and which data is basically used for this. 

○ The work and decisions of the line control are mainly based on data and results of the 
measuring and testing machines, whereby reference is made to defined tolerance limits 
and specifications of mechanical parameters in order to be able to carry out target-actual 
comparisons. 

○ NF’s own decisions are based on data regarding machine parameters, process flows and 
process stability, which are recorded in the various ScherTech tools. Most important 
from a quality point of view are mainly the reject numbers and reject reasons, each with 
the corresponding percentages, as well as overviews of the different categories of qual-
ity costs. A distinction is also made between the internal and external rejects. SL con-
cludes the first part of the interview. 

● SL asks what NF believes the greatest benefits of using this data are. 
○ By working with the ScherTech interface, NF has all the necessary documents, reports 

and specifications centrally available in a collected form. As a result, NF can use indi-
vidual project numbers or part numbers to access all the relevant documents – such as 
the production and test schedule, drawings and specifications, historical and current 
developments regarding rejects and corresponding countermeasures – via a single da-
tabase. That is the big advantage of DokVisu. Via CastVisu, parameter profiles can be 
tracked, and the entire quality documentation can be processed. With QualiVisu, which 
has a direct connection to each machine, the line control – during the respective tests – 
can determine the current machine status from a quality point of view or grant deviation 
approvals. With visual checks, up to 45 different error patterns can be assessed. NF as 
a supervisor can use the interplay of CastVisu and QualiVisu to retrieve the current 
quality status of the individual machines from any location at any time. 

○ When asked by SL, NF declares that the data provided is completely sufficient for in-
ternal monitoring, planning of employees, to focus on priorities in the event of recurring 
anomalies, and to define countermeasures in response to worsening trend tolerances. 
For machines running inconspicuously and not relevant in terms of quality problems, 
the test quantity and test effort can be reduced somewhat in order to generate more 
capacity for problematic parts. 

○ SL summarizes that the prioritization and focus are determined directly from the avail-
able data. NF confirms this. 

● SL mentions that TS sees a great advantage in the fact that the provided data enables the com-
pany to better utilize the specific knowledge of employees. SL asks whether NF agrees that 
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since the implementation of the BDA tools, those employees directly involved in the processes 
underlying the data have been given additional decision rights, instead of only having to follow 
process descriptions defined by superiors, as it was the case before.  

○ NF confirms this and explains that the subordinate employees independently – based 
on the available defect image catalogs as well as current key figures and measured val-
ues – make decisions regarding the classification of components in different quality 
classes and determine whether there is a reject criterion for the respective component 
or not. NF notes that using the data enables employees to be empowered to make inde-
pendent decisions without having to fully understand the art of aluminum casting. 

● SL asks how the data-based work affects the motivation and self-esteem of the employees. 
○ NF remembers the time when the BDA tools were implemented about 2 years ago and 

replaced the daily work with Excel and Access databases, and a huge jolt went through 
the department because the employees opposed working with the new methods. The 
increased transparency was perceived by many as an external danger – “everyone now 
knows what I did when, how and where”. 

○ Now the situation is completely different. The employees perceive that by documenting 
their own actions and findings in the area of quality control, the employees in upstream 
processes and departments are made aware of their own actions and that counteractions 
occur relatively quickly from these areas. Due to the increased transparency, it can be 
traced at any time which employee intervened in the respective process and which re-
actions followed as a result of the respective findings. 

○ SL summarizes that the initial mistrust has given way to the conviction that the personal 
performance and commitment of an individual employee can be transparently depicted 
with the implementation of the BDA instruments. NF fully agrees and explains that the 
change process has gone through four stages. At the beginning there was confrontation, 
the employees feared to become the “transparent employee” and that the surveillance 
would lead to increased control. During the next stage, the employees increasingly 
chose the new documentation tools, although there was still the possibility of docu-
menting in two ways. A few months later, NF noticed that more and more employees 
were interested in the various functionalities of the instruments and wanted to know 
how the individual elements of the system work. In the meantime, for a little more than 
half a year, the employees have even come up with suggestions for changes and opti-
mization requests and are actively working to improve the existing system. SL thanks 
for the insights and underlines their relevance for the thesis focus. 

● SL asks whether NF has also identified any disadvantages that could arise from the abundance 
of available data, for example that individual employees lose their orientation and could no 
longer determine what the focus should be put on. 

○ NF explains that employees with a moderate to medium level of knowledge only look 
at the data and information that is relevant to them and that the flood of data is therefore 
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manageable. It is more difficult at management and departmental manager level be-
cause very large amounts of data are generated, which have to be processed and broken 
down to suitable key figures. However, you grow with the challenges. 

● SL summarizes and asks whether, overall, across all employee levels, the available data has a 
positive effect on both coordinative and motivational aspects. NF confirms this. SL hereby 
introduces the third section of the interview. 

● SL mentions that TS and CB have stated that there are relatively strict legal regulations regard-
ing employee remuneration and that in principle it is not possible for a company to assess and 
reward the performance of individual employees on the basis of specifically defined indicators, 
since the remuneration group is dependent from the respective job description. 

○ NF confirms that there is a classification according to the job description. However, he 
mentions that it is legally permitted to pay a performance bonus of 0 to 25% within the 
individual remuneration groups, provided that an appraisal interview and a performance 
evaluation take place once a year. This allowance currently amounts to 10% at AH and 
is applied to all employees regardless of performance. 

○ NF assumes that we would like to know from him whether it is possible to use the 
records and key figures available in the system to assess employee performance in order 
to vary the performance bonus accordingly. SL and SK agree. 

○ NF underlines that the system is a key factor in determining which employees are par-
ticularly committed and who are also involved in matters that are not listed in the job 
description. NF declares that – based on the records and documentation in the individual 
tools – he has granted some of his 5 line inspectors a financial, albeit non-tariff, up-
grade. 

○ SL summarizes that data thus serve as a basis for decision-making and can also be used 
for performance evaluation. NF agrees. 

● SL asks which key figure best reflects NF’s work performance. 
○ NF says that the key metrics for his area are the quality costs. On the one hand, the costs 

for internal and external rework play a role, which arise from the fact that casting errors 
were not recognized and remedied, and on the other hand, the costs that are caused by 
rejects. Reject costs arise to 75% due to the failure to recognize a quality status. Every 
reject that was created should have been avoided in advance by quality control. Ex-
traordinary shipments are also counted among the quality costs – however, NF has only 
a limited direct influence on this cost block, since special trips are often the result of 
decisions in the areas of production planning & control as well as sales & shipping. 

○ SL takes up the term “influence” again and asks whether NF has a direct or at least 
indirect influence on the development of the key figures he mentions and to what extent 
these key figures can be influenced by other departments. NF points out that his position 
is called “Quality Manager Die Casting”, and in this respect he is authorized to issue 
instructions to every employee in the foundry’s quality management. NF explains that 
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he has a partnership relationship with CB and that joint actions and measures are taken 
to achieve the expected quality standards. Accordingly, NF and the employees of his 
department have a direct or indirect influence on all quality cost blocks, except for the 
extraordinary shipments. 

● SL asks which key figures NF uses to assess the performance of its direct command recipients. 
○ NF believes that the number of inspections carried out is the decisive indicator for the 

line inspection. SL asks whether this key figure represents their entire range of activi-
ties. NF confirms this. 

● At the request of SK, SL asked how difficult, according to NF, it should be to achieve the goals 
set for the KPIs mentioned, or which degree of goal achievement would cause the highest level 
of motivation among the command recipients and the workforce. SL refers to his memories 
and to the fact that in general very ambitious goals were defined that could only be achieved in 
very rare cases. For example, in terms of quality costs, the monthly targets were usually already 
exceeded shortly after the first week of the month. 

○ NF explains that the quality cost targets have been moderately adjusted. According to 
NF, the goal with regard to quality costs should be defined in such a way that a dynamic, 
quarterly improvement, with a 20% decrease at the end of the year, should be achieved 
over a year. This is a realistic but also motivating goal. A goal is only motivating if the 
goal is achieved in at least 2 out of 4 quarters. If there is resignation in advance and the 
goal cannot be reached, the incentive to work on a key figure is of course very weak. 

○ SL summarizes that according to NF, a learning process based on previous year’s values 
would be the right instrument to increase motivation. NF agrees. 

● SL finally asks to what extent a possible variable part of the remuneration based on the achieve-
ment of the defined goals would have an impact on employee motivation. 

○ NF says he has learned from various training courses that money is only a short-term 
motivator. Fundamentally, the financial incentive is also a motivational drive, but it 
does not create a stimulus in the long term. When asked by SL, NF confirms that the 
activity itself should provide intrinsic motivation and that this motivation may be in-
creased in the short term by extrinsic incentives. 

 
 
D.4 (in paper referred to as P4) 
 
Interview AH #4 DA18PLF 
 
GERMAN VERSION 
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● SL erklärt, dass das Interview in drei größere Abschnitte unterteilt ist: Kompetenzen und Zu-
ständigkeiten sowie Aufbaustruktur der Abteilung, Verwendung von Daten und verbundene 
Vor- und Nachteile, Leistungsbeurteilung anhand von Daten.  

● SL bittet DA ein bisschen über seinen Job und über seine Zuständigkeiten zu erzählen.  
o DA erklärt, dass er Gießereileiter ist. Vor einem Jahr ist CB zu AH gestoßen, seitdem 

ist DA nicht mehr Bereichsleiter, sondern nur mehr für das gesamte Produktportfolio 
in der Gießerei, für die Rüstvorgänge und für die Schichteinteilung zuständig. Die ab-
teilungsübergreifenden Themen, und somit der indirekte Bereich – Werkzeugbau, In-
standhaltung und Vorrichtungsbau – wurde an CB abgegeben. Insofern ist DA jetzt 
auch CB unterstellt.  

● SL fragt, welche Rolle Daten in DAs Arbeitsalltag spielen, inwiefern sich Prozesse und Ent-
scheidungen auf Daten stützen und welche Daten hierfür grundsätzlich herangezogen werden.  

o DA erklärt, dass Daten mittlerweile eine sehr große Rolle spielen. Tagtäglich wird mit 
Qualitätskennzahlen, Nutzungswerten oder OEE-Analysen gearbeitet. Seit neuestem 
werden über die Software auch die Produktionskennzahlen und Ausschusswerte der 
Zuliefererbetriebe abgebildet. Mittlerweile werden die Daten bezüglich Stückzahlen, 
Ausschussmenge und Ausschussgründe sowie Stillstandsgründe von BDA Instrumen-
ten (MessVisu und CastVisu) an den Maschinen automatisch in das ERP-System 
(AS400) eingetragen, und somit den jeweiligen Aufträgen, Mitarbeitern und Teilenum-
mern direkt zugeordnet. Die Nutzungskennzahlen je Maschine steuern DAs Team und 
bestimmen welchen Problemen sich in welcher Reihenfolge gewidmet wird. Maschinen 
mit schlechten Nutzungskennzahlen oder hohen Ausschusswerten werden priorisiert 
verfolgt. SL fasst zusammen, dass die Daten demnach vor allem eine Koordinations-
funktion annehmen. DA stimmt zu.  

o DA führt weiter aus, dass man durch die Kennzahlen einen besseren Überblick über 
alle Bereiche erhält, und die entsprechenden Maßnahmen einleiten kann. Während frü-
her die gesamten Daten aus unterschiedlichen Datenquellen über verschiedene Excel-
Tabellen zusammengetragen werden mussten, kann man jetzt mit einem Knopfdruck 
feststellen wo es läuft und wo es nicht läuft.  

● SL erwähnt, dass TS einen großen Vorteil darin sieht, dass es dem Betrieb durch die zur Ver-
fügung gestellten Daten ermöglicht wird, das spezifische Wissen von Mitarbeitern besser zur 
Geltung kommen zu lassen. SL fragt, ob DA zustimmt, dass seit der Implementierung der 
BDA-Instrumente jenen Mitarbeiter, die direkt an den Prozessen beteiligt sind, welche den 
Daten zugrunde liegen, zusätzliche Entscheidungsbefugnisse zuerteilt worden sind, und sie 
nicht, wie vorher, einzig von Vorgesetzten definierten Prozessbeschreibungen zu befolgen ha-
ben.     

o DA erklärt, dass die bei Schichtwechsel erstellten, abrufbaren Prioritätslisten, die auf-
zeigen welche Maschinen sowohl hinsichtlich Instandhaltungsmaßnahmen als auch in 
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Bezug auf dringend benötigten Abrufzahlen priorisiert werden sollen, den Schichtfüh-
rern und deren Mitarbeitern ein gewisses Maß an Handlungsspielraum geben, da sie bei 
der Entscheidungsfindung auf ihre Erfahrungswerte zurückgreifen können. SL hält fest, 
dass dadurch den untergeordneten Mitarbeitern ein Teil der Entscheidungsbefugnis 
übertragen wird. DA stimmt zu.  

o SL fragt daraufhin nach, inwiefern sich dieses Konzept auf die Motivation und das 
Kompetenzgefühl der Mitarbeiter auswirkt. Ob sich diese erhöhten Frei-heiten auf die 
Motivation der Schichtführer auswirken, kann DA nicht sagen – er schlägt vor hierzu 
direkt bei den Schichtführern nachzufragen. 

● SL fragt, ob DA auch irgendwelche Nachteile darin sieht, eine Fülle von Daten ständig verfüg-
bar zu haben.  

o DA sagt, dass es heute eher einer Datenflut nahekommt und dass es einiges an Ressour-
cen verbraucht, diese Daten vernünftig aufzubereiten, zu verarbeiten und zu filtern.  
Es ist wichtig, dass man als Fachbereichsleiter Prioritäten setzt, welche Daten für den 
standardmäßigen täglichen Ablauf wichtig sind, und welche Daten im Normalfall etwas 
zu vernachlässigen, bei Bedarf aber verfügbar und abrufbar sind, um bei etwaigen Prob-
lemen in die Tiefe gehen zu können. Sich jeden Tag alle verfügbaren bis ins Detail 
anzusehen ist jedoch nicht möglich. Es ist Aufgabe der Vorgesetzten diese Filterung 
durchzuführen und die wichtigen Kennzahlen für die Mitarbeiter aufzubereiten, sodass 
alles Wichtige auf Knopfdruck zur Verfügung steht und das Nebensächliche ein biss-
chen ausgeblendet wird.  

o SL fasst zusammen, dass es weniger ein technisches Problem ist die entsprechenden 
Daten zur Verfügung zu stellen, sondern dass die Schwierigkeit darin liegt, den Daten 
mit den richtigen Fragestellungen zu begegnen, um dadurch die wichtigen und richtigen 
Informationen zu extrahieren. DA bestätigt dies – man muss sich im Klaren darüber 
sein was man überhaupt wissen will. Man muss die Filter entsprechend setzen oder 
auch bei den Programmierern entsprechende Anfragen stellen, um die Ergebnisse zu 
bekommen, die man gerne hätte. 

o SL hält fest, dass dazu das Verständnis für die Datensysteme kombiniert werden muss 
mit dem Wissen und den Erfahrungen in Bezug auf die Produktionsprozesse und den 
Abläufen in der jeweiligen Abteilung. DA stimmt zu.  

o SL fragt, ob es für untergeordnete Mitarbeiter demotivierend sein kann, wenn sie mit 
der Fülle an Daten alleine gelassen werden und beauftragt werden, sich aus den Daten 
die Lösung für ein bestimmtes Problem zu suchen. DA erwidert, dass die Mitarbeiter 
auf jeden Fall geführt werden müssen durch das Aufbereiten der Daten, und ihnen an-
sonsten nicht geholfen ist, da nur die aller wenigsten mit ausreichend Wissen über die 
Aussagekraft der vielen vorhandenen Daten ausgestattet sind.  
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● SL fragt inwiefern durch die verfügbaren Daten die horizontale Kooperation zwischen unter-
schiedlichen Abteilungen, wie etwa der Gießerei und der Qualitätssicherung oder den Prozess-
technikern, gestärkt werden kann.  

o DA stimmt zu und unterstreicht, dass der Gesamtprozess erst durch das wechselseitige 
Analysieren und kooperativ eingeleiteten Maßnahmen optimiert wird. Auch wenn die 
einzelnen Abteilungen auf unterschiedlichen Ebenen angesiedelt sind, verfolgen doch 
alle die gleichen Ziele, weshalb Teamwork sehr wichtig ist.  

● SL spricht auf Aufforderung von SK das Thema der Krankheitsquote an, und fragt ob sich die 
Situation seit dem Austritt von SL zum Besseren gewendet hat.  

o DA vermutet, dass es 2019 etwas besser geworden ist. Den größten Einfluss darauf hat 
man laut DA indem man das Gespräch mit den betroffenen Mitarbeitern sucht und ei-
nen vernünftigen Umgang an den Tag legt. Das Aufbereiten der Daten zur Krankheits-
quote allein verhindert nicht, dass Mitarbeiter krank werden.   

● SL fragt, ob sich DA vorstellen kann, dass Daten und die damit verbundene Übertragung ge-
wisser Entscheidungsbefugnisse hinsichtlich der Motivation der Mitarbeiter eine Rolle spielen 
können, und die Krankheitsquote beispielsweise dadurch vermindert werden kann. 

o DA erklärt, dass Mitarbeiter dadurch auf jeden Fall motiviert werden können. Ihre Ar-
beit wird durch die erhöhte Transparenz auch insofern erleichtert, als dass sie nicht 
mehr ständig im Dunkeln tappen müssen, sondern sich bewusst sind, dass sie auf Daten 
zurückgreifen können und diese einfach einsehen können. DA betont jedoch, dass die 
intrinsische Motivation der Mitarbeiter grundsätzlich vorhanden sein muss, damit diese 
durch das externe zur-Verfügung-Stellen von vernünftigen Kennzahlen noch gesteigert 
werden kann. Früher haben die Mitarbeiter „einfach vor sich hin gearbeitet“, ohne zu 
wissen was optimiert werden soll und ohne ein Feedback über die Qualität der geleis-
teten Arbeit zu erhalten, weil diesbezüglich nirgendwo etwas aufbereitet worden ist. 
Vor allem jenen Leuten, die Prozesse und Kennzahlen verbessern, hilft das neue System 
und die erhöhte Transparenz mit Sicherheit weiter.   

o SL fasst zusammen, dass Daten zum einen als Entscheidungsgrundlage dienen, zum 
anderen für die Leitungsbewertung herangezogen werden können.  
DA stimmt zu und unterstreicht, dass es Mitarbeitern ermöglicht wird, ihre eigene Op-
timierungsschleife anhand der Kennzahlen zu verfolgen. SL findet diesen Punkt höchst 
interessant und schließt hiermit den zweiten Abschnitt des Interviews ab.  

● SL fragt, welche Kennzahl DAs Arbeitsleistung am besten wiederspiegelt. 
o DA erklärt, dass die Nutzung und die Qualitätskosten die entscheidenden Faktoren sind. 

SL fragt nach, welche Rolle der OEE spielt. DA erklärt, dass aufgrund dessen, dass die 
Maschinen in der Gießerei 24 Stunden am Tag laufen sollten, die Nutzung von Bedeu-
tung ist, und weniger der OEE. SL ist ein bisschen verwundert, da seiner Meinung nach 
sowohl Nutzung als auch Qualitätsaspekte in die Berechnung des OEE miteinfließen.  
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● SL fragt, welche Kennzahlen DA heranzieht, um die Leistungen seiner Befehlsempfänger zu 
beurteilen.  

o DA sagt, dass auch bei der Beurteilung der Schichtführer und der einzelnen Maschi-
nenbediener die Nutzung ausschlaggebend ist – die Nutzung ist deren aller Kennzahl.  

o SL fragt, ob laut DA der einzelne Mitarbeiter sich mit dieser doch eher breiten Kennzahl 
gut identifizieren kann und wie es mit der Einflussnahme des einzelnen Mitarbeiters 
auf die Entwicklung dieser Kennzahl aussieht. DA bestätigt, dass dies sehr problema-
tisch ist. Die Maschinenbediener haben insofern nur einen relativ geringen Einfluss auf 
die Nutzungskennzahl, als dass – auch wenn kleinere Störungsgründe von erfahrenen 
Mitarbeitern reduziert werden können – grundlegende Probleme an der Maschine nicht 
verhindert werden können. Ebenso wenig hat der Mitarbeiter einen Einfluss darauf wie 
viele Rüstungsvorgänge an der jeweiligen Maschine durchgeführt werden. Deshalb 
können sich die Maschinenbediener sich mit der Nutzungskennzahl auch nur geringfü-
gig identifizieren. SL fasst zusammen, dass ein Mitarbeiter überhaupt keinen Einfluss 
auf den Nutzungswert hat, wenn während der jeweiligen Schicht ein Rüstvorgang statt-
findet. Das Rüsten und die geplante Instandhaltung spielen nämlich in die Nutzungs-
kennzahl mit ein. DA bestätigt dies. Deshalb sind laut DA das Einhalten des 5S-Prin-
zips und der Reinigungszustand der Maschine von größerer Bedeutung, um Rück-
schüsse auf die Leistung der Maschinenbediener – welche im Wesentlichen nur dafür 
sorgen müssen, dass die Maschine während des Produktionsvorgangs kontinuierlich 
gereinigt wird – ziehen zu können.  

o SL fragt, wie DA versucht sicherzustellen, dass der Nutzungsgrad optimiert wird, nach-
dem DAs Leistung über diese Kennzahl beurteilt wird und eine Verbesserung im End-
effekt nur durch den gemeinsamen Teameinsatz erzielt werden kann. DA bestätigt, dass 
genau darin seine Hauptaufgabe liegt, und er hier das direkte Gespräch mit den Mitar-
beitern sucht. Stillstände werden zwar automatisch von den BDA Instrumenten an der 
Maschine erfasst und verbucht, scheinen jedoch erst bei einer Dauer von mehr als 10 
Minuten im Schichtbericht auf. Vor allem in Situationen wo es zu einer Vielzahl an 
kurzen Stillständen kommt, worunter die Ausbringungsmenge besonders leidet, ist es 
sehr wichtig, persönlich mit dem Mitarbeiter zu erörtern, wo die Ursachen für den ge-
ringen Nutzungsgrad begraben sind.  

o SL hält fest, dass DA in seiner Position als Gießereileiter auf jeden Fall direkten und 
indirekten Einfluss auf die Entwicklung der Nutzungskennzahl hat. DA bestätigt dies.  

● SL fragt auf Aufforderung von SK wie schwierig es laut DA sein sollte, die für die genannten 
Kennzahlen gesteckten Ziele zu erreichen, beziehungsweise welcher Zielerreichungsgrad das 
höchste Motivationsniveau hervorrufen würde. SL verweist dabei auf seine Erinnerungen und 
auf die Tatsache, dass bei AH generell sehr ambitionierte Ziele definiert wurden, die nur in 
äußerst seltenen Fällen erreicht werden konnten, wie zum Beispiel bei den Qualitätskosten. 
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o DA erwidert, dass Ziele generell realistisch sein müssen. Es ist zwar durchaus wichtig, 
Ziele zu definieren – welche man sich am Anfang des Jahres vielleicht auch nicht vor-
stellen kann, dass man sie am Ende des Jahres erreichen kann – jedoch dürfen Ziele 
nicht auf Wunschgedanken beruhen, um nicht demotivierend zu wirken, wenn man im 
Vornhinein bereits weiß, dass die Ziele mit den zur Verfügung stehenden Mitteln nicht 
erreichbar sind.  

● Abschließend fragt SL, wie sich – unter Ausklammerung der geltenden Gesetze und Vorschrif-
ten seitens der Gewerkschaften – eine zu einem bestimmten Ausmaß variable Entlohnung auf 
die Motivation von DA auswirken würde.  

o DA erklärt, dass sich die extrinsische Motivation dadurch sicherlich noch erhöhen 
würde, dass man sich womöglich noch mehr ins Zeug legen würde und man leichter für 
Überstunden und Arbeiten am Wochenende zu begeistern wäre. Auch bei den Mitar-
beitern hätte ein Prämienlohnsystem einen guten Einfluss, laut DA.  

o SL sagt, so ein System würde voraussetzen, dass man anhand von klar definierten 
Kennzahlen, die von den Mitarbeitern auch beeinflussbar sind, guter von schlechter 
Leistung trennen kann. DA bestätigt dies, und meint, dass über eine längere Periode 
theoretisch schon durchschnittliche Kennzahlen für Nutzung und OEE je Mitarbeiter 
ermittelbar sind. Er ist sich aber bewusst, dass er im Falle einer Implementierung eines 
solchen Systems deutlich mehr Arbeit auf dem Tisch hätte, da mehrere Mitarbeiter auf 
ihn zukämen würden, um ihn über die Probleme an den Maschinen aufzuklären und um 
sich bezüglich potentieller Verbesserungsmöglichkeiten zu informieren.  

o SL hält fest, dass laut DA Mitarbeiter durch variable Entlohnung dazu animiert werden 
könnten, selbstständig Verbesserungsprozesse zu initiieren. DA stimmt zu.  

 
ENGLISH VERSION  
 

● SL explains that the interview is divided into three major sections: competencies, responsibil-
ities and structure of the division, use of data and related advantages and disadvantages, per-
formance assessment based on data. 

● SL asks DA to tell a bit about his job and responsibilities. 
○ DA explains that he is the foundry manager. CB joined AH a year ago, and since then 

DA is no longer head of the division, but only responsible for the entire product port-
folio in the foundry, for the set-up processes and for the shift scheduling. The cross-
departmental topics, and thus the indirect area – toolmaking, maintenance and fixture 
construction – was handed over to CB. In this respect, DA is now subordinate to CB. 

● SL asks what role data play in DA’s day-to-day work, to what extent processes and decisions 
are based on data and which data is basically used for this. 

○ DA explains that data is now very important. Quality indicators, utilization values or 
OEE analyses are used every day. Most recently, the software is also used to map the 
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production figures and scrap values of the supplier companies. In the meantime, the 
data relating to the number of pieces, the quantity of rejects and reasons for rejects as 
well as reasons for downtime – generated through the BDA instruments (MessVisu and 
CastVisu) on the machines – are automatically entered into the ERP system (AS400) 
and thus directly assigned to the respective jobs, employees and part numbers. The uti-
lization indicators per machine steer DA’s team and determine which problems are 
dealt with in which order. Machines with poor key performance indicators or high re-
jects are prioritized. SL summarizes that the data thus primarily assume a coordination 
function. DA agrees. 

○ DA further explains that the key figures provide a better overview of all areas and that 
the appropriate countermeasures can be initiated. Whereas in the past the entire data 
had to be gathered from different data sources using different Excel tables, you can now 
determine which areas are doing well and which are not by pushing a single button. 

● SL mentions that TS sees a great advantage in the fact that the provided data enables the com-
pany to better utilize the specific knowledge of employees. SL asks whether DA agrees that 
since the implementation of the BDA tools, those employees directly involved in the processes 
underlying the data have been given additional decision rights, instead of only having to follow 
process descriptions defined by superiors, as it was the case before.  

○ DA explains that the priority lists retrieved at shift changeover that show which ma-
chines should be prioritized both in terms of maintenance measures and in terms of 
urgently needed call-off figures, give shift managers and their employees a certain de-
gree of freedom of action, as they can use their experience when making decisions. SL 
notes that part of the decision-making authority is transferred to the subordinate em-
ployees. DA agrees. 

○ SL then asks to what extent this concept affects the motivation and feeling of compe-
tence of the employees. DA cannot say whether these increased freedoms affect the 
motivation of the shift leaders – he suggests asking the shift leaders directly. 

● SL asks if DA also sees any disadvantages in having a wealth of data constantly available. 
○ DA says that today it is more like a flood of data and that it takes a lot of resources to 

properly process and filter this data. 
It is important that, as a department head, to set priorities, and to determine which data 
is important for the standard daily routine, and which data is usually somewhat ne-
glected. The latter category must still be available when needed, so that any particular 
problems can be examined in depth. However, it is not possible to look at all the avail-
able details every day. It is the task of the superiors to carry out this filtering and to 
prepare the important key figures for the employees so that everything important is 
available at the push of a button and the irrelevant is a little hidden. 

○ SL summarizes that it is less a technical problem to provide the relevant data, but that 
the difficulty lies in dealing with the data by asking the right questions, in order to 
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extract the important and correct information. DA confirms this – you have to be clear 
about what you want to know in the first place. You have to set the filters accordingly 
or also ask the programmers for help in order to get the results you want. 

○ SL states that the understanding of the data systems must be combined with the business 
knowledge and experience in relation to the production processes in the respective de-
partment. DA agrees. 

○ SL asks whether it can be demotivating for subordinate employees if they are left alone 
with the wealth of data and are asked to find the solution to a specific problem from the 
data. DA replies that the employees have to be managed by preparing the data, other-
wise they are not helped, since only very few are equipped with sufficient knowledge 
about the meaningfulness of the large amount of data available. 

● SL asks to what extent the available data can strengthen horizontal cooperation between dif-
ferent departments, such as the foundry and quality assurance, or the process engineers. 

○ DA agrees and underlines that the overall process can only be optimized through mutual 
analysis and cooperatively initiated actions and measures. Even if the individual de-
partments are located on different levels, they all have the same goals, which is why 
teamwork is very important. 

● At SK’s request, SL raised the issue of the sickness rate and asked whether the situation had 
changed for the better since SL’s departure. 

○ DA suspects that things have gotten better in 2019. According to DA, the greatest in-
fluence on this issue is achieved by holding conversations with the employees in con-
cern and by behaving sensibly. Preparing the sickness rate data alone does not prevent 
employees from getting sick. 

● SL asks whether DA can imagine that data and the associated transfer of certain decision-mak-
ing powers can play a role in regard to the motivation of the employees, so that the sickness 
rate can be reduced, for example. 

○ DA explains that this can definitely motivate employees. Their work is also made easier 
by the increased transparency in that the employees no longer have to grope in the dark, 
rather they are aware that they can easily access and retrieve data. However, DA em-
phasizes that the intrinsic motivation of the employees must always be present so that 
it can be increased even further by making reasonable key figures available. In the past, 
employees worked without knowing what should be optimized and without receiving 
feedback about the quality of the work done, because nothing has been prepared any-
where in this regard. The new system and increased transparency will definitely help 
those who aim to improve processes and key figures. 

○ SL summarizes that data thus serve as a basis for decision-making and can also be used 
for performance evaluation. 
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DA agrees and underlines that it enables employees to track their own optimization 
loop based on the key figures. SL finds this point extremely interesting and hereby 
concludes the second section of the interview. 

● SL asks which key figure best reflects DA’s work performance. 
○ DA explains that utilization and quality costs are the deciding factors. SL asks what 

role the OEE plays. DA explains that due to the fact that the machines in the foundry 
should run 24 hours a day, utilization is more important than the OEE. SL is a little 
surprised, because in his opinion, both utilization and quality aspects are included in 
the calculation of the OEE. 

● SL asks which key figures DA uses to assess the performance of its command recipients. 
○ DA says that also when it comes to assessing shift supervisors and individual machine 

operators, utilization is crucial – utilization is the key figure for all of them. 
○ SL asks whether, according to the DA, the individual employee can identify well with 

this rather broad key figure and how big the influence of the individual employee on 
the development of this key figure is. DA confirms that this is very problematic. The 
machine operators have only a relatively small influence on the utilization indicator, in 
that – even if minor malfunctions can be reduced by experienced direct employees – 
fundamental problems on the machine cannot be prevented. The employee also has no 
influence on how many fitting operations and set-up processes are carried out on the 
respective machine. For this reason, the machine operators can identify themselves only 
slightly with the utilization indicator. SL summarizes that an employee thus has abso-
lutely no influence on the utilization indicator if a set-up process takes place during the 
respective shift – and set-up processes and planned maintenance have an impact on the 
utilization indicator. DA confirms this. That is why, according to DA, compliance with 
the 5S principle and the cleaning status of the machine are of greater importance in 
order to be able to draw back conclusions on the performance of the machine operators 
– which essentially only have to ensure that the machine is continuously cleaned during 
the production process. 

○ SL asks how DA tries to ensure that the degree of utilization is optimized, as DA’s 
performance is assessed using this key figure and an improvement can only be achieved 
through teamwork. DA confirms that this is precisely his main task and that he is seek-
ing to hold direct conversations with the employees. Downtimes are automatically rec-
orded and booked by the BDA instruments on the machine, but only appear in the shift 
report if the downtime lasts for more than 10 minutes. Especially in situations where 
there are a large number of short downtimes, which particularly affects the output, it is 
very important to personally discuss with the employee where the causes of the low 
level of utilization are buried. 

○ SL notes that DA’s position as foundry manager thus definitely has a direct and indirect 
influence on the development of the usage index. DA confirms this. 
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● At the request of SK, SL asked how difficult, according to NF, it should be to achieve the goals 
set for the KPIs mentioned, or which degree of goal achievement would cause the highest level 
of motivation among the command recipients and the workforce. SL refers to his memories 
and to the fact that in general very ambitious goals were defined that could only be achieved in 
very rare cases. For example, in terms of quality costs, the monthly targets were usually already 
exceeded shortly after the first week of the month. 

○ DA replies that goals generally have to be realistic. While it is very important to define 
goals – which you might not be able to imagine at the beginning of the year, that you 
can achieve them at the end of the year –, these goals must not be based on wishful 
thinking, in order not to have a demotivating effect when you already know in advance 
that the goals cannot be achieved with the means available. 

● Finally, SL asks how – excluding the applicable laws and regulations from the unions – a to a 
certain extent variable pay would affect DA’s motivation. 

○ DA explains that the extrinsic motivation would surely increase even more, so that one 
would possibly provide more effort and that it would be easier to get enthusiastic about 
overtime and working on weekends. A bonus wage system would also have a good 
impact on employees, according to DA. 

○ SL says that such a system would require that you can separate good from bad perfor-
mance using clearly defined key figures that can also be influenced by the employees. 
DA confirms this and believes that, over a longer period, it is theoretically possible to 
determine average key figures for utilization and OEE per employee. However, he is 
aware that if such a system were to be implemented, he would have considerably more 
work on the table, since several employees would come to him to explain the problems 
with the machines and to find out about potential improvements. 

○ SL notes that, according to the DA, variable remuneration could encourage employees 
to independently initiate improvement processes. DA agrees. 

 
 
D.5 (in paper referred to as P5) 
 
Interview AH #5 CE19HoPPQA 
 
ENGLISH VERSION 
 

● SK outlines that the interview will be divided into three topics: job and responsibilities; positive 
and negative sides of using data; performance measurement and reward system. 

● SK asks what CE’s job is about and what his main responsibilities are 
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○ CE says that he is the head of quality management and process planning and their tool 
management. He explains that they have two production areas: die casting and mechan-
ical processing. They have changed the organisation of quality management over the 
past months. Now they have a quality leader in both the die casting department and the 
machining area. His role is to collect information, have regular meetings with quality 
leaders and that the task is put together. He is also reviewing the KPIs. This is important, 
since it will decide the direction that they will go in the quality management. 

○ Second part is tool management and process planning, including project management. 
That is the part where they start with the customer order and they will follow the com-
plete project according to the end production. 

○ SL says that he has been head of project management when he left AH when he was 
still working there and that he now has taken charge of a much broader part of the 
company. CE confirms this, and SL congratulates him. 

● SK asks to what extent does data play a role also in other parts of the job, next to KPIs. 
○ CE says that they play a big role in AH and the general economy, especially for quality 

management, since they have quality costs, scrap rates and a lot of KPIs. Of course, 
they are working according to the KPIs to verify how good the actual process is. 

○ SK says that the company as a whole is very data-driven and CE confirms this. 
○ CE adds that there are some areas that are not so data-driven, but the quality manage-

ment is. 
● SK asks whether CE is really in favour of this data-driven way of doing business and asks what 

for him are the main benefits in using data. 
○ CE says that using data has an advantage for him to prevent being reliant on your in-

stincts (Bauchgefühl). But always you have to keep in mind that data can be wrong, and 
the quality of data plays a big role. It is something to always keep in mind how the data 
will be recorded and what is behind the data. Sometimes you cannot just trust the data, 
but you have to see the complete information. 

○ SL asks whether you need to have the required business and process knowledge to make 
sense of the data. CE confirms this. 

○ SK asks what the main reason is why this data is wrong. He suggests it might because 
it is a lot of data for example. 

○ CE says there are multiple reasons. The main reason is that you have to know where 
the data is coming from. If the operators book something into the system it can be 
wrong, or maybe the wrong time or quantity behind. So, in the quality department it is 
important to get the information what the reason is behind this scrap. The reason can 
be wrong since they don’t know, or since they don’t have the correct system to give the 
information. Sometimes there is too much time they need to do that. From the basis you 
already have a lot of influences from manual work, so that there can be some mistakes 
already. 
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○ And then of course later on these systems need to work, sometimes you pick the wrong 
data, so the system in general is also very important. You have to keep in mind what 
you want to decide based on this KPI and then you have to take the correct KPI and of 
course the KPI needs to be correct, so the data needs to be correct. 

○ SL says you need to ask the right questions before you head into the analysis. 
○ SK asks what you do in order to make sure that you use the right data. He suggests 

whether it is experience or not. 
○ CE says it is partly experience, but if you have a mistake in your data you need to find 

out where the mistake is coming from and what the influence is of the mistake. It is 
important to work on the KPIs, especially in AH they have the quality costs, which is 
the most complex KPI in AH. There are a lot of areas where the information is coming 
from; from the customer side, internally, shipping freight costs, and we have to think 
about where the costs are coming from. For example, sometimes there are costs coming 
from shipment and they should not go into quality costs, but other times it is a special 
shipment and the costs will end up in quality costs. Who decides this and how does he 
decide this? 
Does he know all the information? And what is the root cause of the special shipment, 
is it caused by AH or the customer? Is it really quality costs? There are a lot of questions 
they have to ask themselves. And then you have to check whether the guys are doing it 
correctly. Otherwise the KPI is not 100% correct. 

● SK asks whether the complexity of the data also causes some subordinates to not use the data 
in the right way. 

○ CE thinks that a lot of colleagues do not care about the details, and blindly trust the 
KPIs. In the end, this is something they expect from them and not everybody can go 
into the details. So, this is where he thinks controlling is very important. As the head of 
quality he also needs to say if something is not 100% correct. If he thinks there is a 
reason, he needs to go to the controller because he cannot directly connect the data 
himself, since he always needs the digital background. That is a strong link between 
controlling and the departments. 

● SL says that in the literature one main benefit of using data is that you can make use of the 
specific knowledge of lower level employees by empowering them to base their decisions on 
the data provided. So instead of following an internally defined process, you can provide them 
with KPIs and let them make their own independent decisions. CE is asked whether he thinks 
that this approach of shifting the decision rights to lower level employees can enhance their 
motivation. 

○ CE asks whether SL means that if they are working according to KPIs or not. 
○ SL explains that the literature divides knowledge in central and specific knowledge. 

Specific knowledge is explained as the knowledge people have by being close to the 
process. CE is asked how he sees this in AH. 
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○ CE says he thinks there is a lot of potential to enhance motivation if they get more 
information and KPIs, but first of all he thinks the lower level employees in AH and 
the economy in general are used to work according to their experience. However, CE 
thinks there could be big advantages if people are working according to KPIs and he 
says you need to be aware that the KPIs are 100% correct. He says that if everybody 
has a feeling toward a process, and if this feeling is not the same as the KPI, then they 
will lose trust. 

○ SK asks whether CE sees a role in data for aligning those KPIs with the feeling of the 
lower level employees. 

○ CE says that the feeling and the KPI might not always be the same, but that then the 
KPI needs to be transparent to ensure trust. You need to trust these KPIs, and you need 
to take care that all the operators trust the KPIs they see on their screens. OEE and 
production KPIs are sometimes not realistic or based on a mistake. Then they see these 
KPIs, and they do not care about them anymore. 

○ SK asks whether CE thinks motivation could be increased if there would be more real-
ism in these KPIs. 

○ CE confirms this. He says that on the other hand if the KPI is low there needs to be a 
strong sign on the screen that the current production is not good at the moment. Or 
maybe for example that the colleagues of the operator need to be there to give him some 
more information, and ask what is wrong, or what the reason is for the bad production. 
This then might trigger a reaction from the operator. 

● SL says that assuming the KPIs are always right, or most of the times, the employee with the 
increased transparency can be more motivated since he can track his self-motivation process. 
This way he sees the impact of his behaviours on these KPIs and he can gain both knowledge 
and motivation about the development of a KPI. He suggests that this could actually enhance 
motivation and also it could make employees come up with their own ideas to improve pro-
cesses. 

○ CE would 100% agree to that and he would like to work according to that. He thinks 
this can give clear benefits, but on the other hand, for example with quality costs, if the 
KPI is not 100% correct and you have this KPI in your department and you are not 
responsible for everything in the KPI, you cannot optimise everything in your KPI and 
thus it can also lead to demotivation. 

○ SL says it is one of the most important design criteria to evaluate the performance of 
the employee, that they are in control of the KPI to a very big extent. 

○ SK says there is a second design criteria, completeness, which makes it hard to encom-
pass the whole job in certain KPIs. He asks whether CE thinks it will be hard for the 
jobs in his department to identify jobs in a set of KPIs. 

○ CE says that it is very difficult to find the KPI for some parts. 
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One example is from the project management about the project costs. As KPIs they 
have the budget costs for each project and it starts at 0 and then increases after initiation 
of the project. If you have a one-year project for example, he would like to be able to 
give current feedback about the states of the costs, and whether they expect to make the 
final budget. However, they don’t know about the specific moments within the project, 
and they can only give feedback at the end of the project. He would like to be able to 
give an estimation for a certain point in time. 

○ SK asks whether he wants a rolling update on how you are doing instead of just infor-
mation about the end point.  

○ CE confirms this, but says it is not that easy in this case, and he does not really have an 
idea, and suggests that maybe somebody else would have an idea. CE says that with 
statistics you cannot do anything. 

● SK says they are going to go into the last part of the interview; performance evaluation. He 
asks how it is currently done in AH, specific also to employees not just machines. He asks 
whether there is a lot of emphasis on performance evaluation or not. 

○ CE says there is but that it is mixed. In quality management they generally have strong 
KPIs, but it is not easy to estimate the specific effect on these KPIs. There are also a lot 
of areas where they do not work according to KPIs. All these separate tasks combined 
will lead to the eventual KPI, but a single action does not have a clear effect on the KPI. 
The employee might know he is doing something good, but he does not have a strong 
link to the KPI itself. 

○ SL asks whether he means that the KPIs are much used to get to the right decisions, but 
not very appropriate in terms of evaluating the performance of someone. 

○ CE says generally yes, but when they for example have scrap parts and they know they 
have to work to reduce the scrap and need to speak to the customer about it, the em-
ployee knows that what he is doing is good, but he does not know the entire effect of 
his actions. It will influence the KPI in a good way, but the effect is difficult to estimate. 
If he has to decide between single tasks on his daily work, it is not to decide which task 
has the highest priority, because there is no KPI behind directly. In this case he has to 
decide based on his experience. 

● SK states that AH is very data-driven, but asks whether it is true that it is very machine focused 
and that it is difficult to connect the performance of the machines to that of the people. 

○ CE says that it is absolutely correct, but questions whether they should want that. The 
performance of operators is also a critical topic and according to law it is not so easy to 
track the time of an employee directly and to say whether his performance was either 
good or not good. 

○ SK asks if focusing on employee performance could have negative effects on motiva-
tion. SK and SL suggest that people might feel too much monitored and that trust might 
be damaged. 
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○ CE says it is a very difficult topic and says that people generally don’t like to be moni-
tored and like to work according to their own ways. If they would monitor them and 
optimise the process, then there are two ways. Either you show the operator you can do 
it much easier and thus can save time, or you can add more work into the cycle time of 
the worker because in the end you would like to make the part cheaper. In the second 
scenario, the operator has to do more within a specific time and so this has not a good 
effect on him. However, if you can show he can do his job easier, then he will maybe 
get the trust and he will follow. The general rule is that it is a very difficult topic, since 
no one likes to be monitored. 

○ On the other hand, CE thinks on the general management level people should like it to 
have full transparency. This way you can achieve progress and do things better, but the 
operator needs to be at AH for eight hours and just needs to make some money. He will 
not be very inclined to do much more than just his work. 

● SL asks CE to imagine being in a world without any rules of payments and unions. He asks if 
CE thinks having extrinsic motivation in the form of variable pay could enhance employee 
motivation for the lower level employee. 

○ CE says he thinks it could, but it must be 100% clear where the KPI comes from. If 
there is a downturn of the machine for example, the operator will probably get less 
money, while it is not his fault. You would have to record the downtime of the machine, 
since you can only evaluate over the time that he is working with complete and working 
equipment; this would be a bit complex. 

○ SL says you need to find a KPI where you would have 100% control over the develop-
ment of this KPI, and that is more difficult the lower the level of the employees is. CE 
confirms this. 

○ SL asks if for CE's own performance total quality costs might be a good measure, since 
he has either direct or indirect influence over the measure, while if you would go down 
in the company, it’s harder to find the right KPIs. 

○ CE says that it is correct, but that it is the same for himself. He feels responsible for a 
lot of quality KPIs, especially quality costs, but he doesn’t have complete influence on 
it. He says they are highly dependent on the die casting department, who also cause a 
lot of the quality costs. He has to ensure they send good parts to their customers and 
assure a certain quality standard. However, the costs behind the quality standard, the 
higher scrap rates and the costs for changing and optimising the process, he has no 
influence on. Of course he feels responsible, but in a lot of areas he doesn’t have a big 
influence. 

○ CE says he would even increase the quality costs at times. Since if he stops production 
of bad parts, he will increase the quality costs, but it would protect against customer 
complaints. 
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○ SL asks whether he means that reducing the KPI does not always lead to the optimum 
for the company. CE confirms this. 

● SL asks whether if he would be evaluated in this way, cooperation between departments might 
be increased. 

○ CE says that it could help yes, but also asks who in the end is ultimately responsible for 
the KPI. He says that in the end only one person can be responsible, and that it can 
never be two. If you start making two people responsible for one task, it would not 
work. But if you have clear separated KPIs it can produce benefits for the departments. 

● SL and SK thank CE for the interview.  
● CE is surprised that SK and SL are allowed to write the Master thesis together. 

 
 
 
D.6 (in paper referred to as P6) 
 
Interview AH #6 DW19MDCD 
 
GERMAN VERSION 
 

● SL erklärt, dass das Interview in drei größere Abschnitte unterteilt ist: Kompetenzen und Zu-
ständigkeiten sowie Aufbaustruktur der Abteilung, Verwendung von Daten und verbundene 
Vor- und Nachteile, Leistungsbeurteilung anhand von Daten.  

o DW fragt, ob wir uns mit dem IST-Zustand beschäftigen, oder mit Zukunftsphiloso-
phien. SL erwidert, dass wir basierend auf einer Beschreibung des IST-Zustandes über 
mögliche Verbesserungen sprechen werden.  

● SL bittet DW ein bisschen über seinen Job und über seine Zuständigkeiten zu erzählen.  
o DW erklärt, dass er Instandhaltungsleiter in der Gießerei ist und dafür verantwortlich 

ist, die Prozesssicherheit der Maschinen zu gewährleisten und die Anlagenverfügbar-
keit zu maximieren. Sein Team besteht zurzeit aus acht Personen, zusätzlich stehen ihm 
bei Bedarf Elektroniker zur Verfügung, welche die Verbindungen zwischen Mechanik 
und Elektrik herstellen.  

● SL fragt, welche Rolle Daten in NFs Arbeitsalltag spielen, inwiefern sich Prozesse und Ent-
scheidungen auf Daten stützen und welche Daten hierfür grundsätzlich herangezogen werden.  

o Grundsätzlich wird die Arbeit der gesamten Abteilung von Kennzahlen gesteuert, die 
sich auf Zeitaufnahmen von Anlagestillständen beziehen. Zum einen gibt es Stillstände, 
die bedingt durch die TPM-Verfahren geplant ablaufen, und zum anderen gibt es uner-
wartete Produktionsstillstände durch Ausfälle der Anlagen, die natürlich grundsätzlich 
zu vermeiden sind. Hier muss abgewogen werden, wie viel Vorarbeit investiert werden 
soll, um nachträgliche Folgeprobleme abzufedern. Diesen Trade-off zu optimieren ist 
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eine Kernaufgabe von DW. Von diesen Zeitaufnahmen können auch Rückschlüsse hin-
sichtlich der Verschleißerscheinungen und der Lebensdauer bestimmter Bauteile und 
Maschinenelemente gezogen werden. Diese Erkenntnisse bilden das Fundament für die 
Reparaturpläne und erlauben es, präzisere Kostenkalkulationen aufzustellen, da uner-
wartete Totalschäden weitestgehend eliminiert werden können. 

o Die Verfügbarkeit der Anlagen spiegelt sich in den Kennzahlen MME und OEE wieder. 
Die Schwankungen in diesen Kennzahlen je Maschine bilden die Basis für die Priori-
sierung. Der erste Schritt ist dann die Ursachenfeststellung – welche Art von Stillstän-
den vorliegt, welche Häufigkeit und Stillstandsdauer, wie lange die durchschnittliche 
Fehlersuche dauert, usw. All diese Daten sind über den Schichtbericht oder die BDA 
Instrumente abrufbar.  

o Die Reparaturpläne und Reparaturmaßnahmen werden in Folge auf Basis dieser Infor-
mationsquellen abgestimmt, wodurch sich schließlich der Kreis schließen und die je-
weilige Kennzahl nach unten verbessern soll.  

o In Bezug auf den Gießprozess an sich spielen die im CastVisu erfassten Trendtoleran-
zen, Temperatur- und Druckverläufe eine wichtige Rolle, welche es ermöglichen, 
Rückschlüsse auf die Gießqualität zu ziehen. Die Leistung einzelner Maschinen kann 
auch über einen längeren Zeitraum begutachtet werden.  

o Bei reibungslosem Betrieb verlegt sich der Fokus auf das Erzielen von langfristigen 
Verbesserungen – Energieeinsparung und Kostensenkung. Insofern sind diese Energie-
kosten auch ein wichtiger Parameter für den Qualitätsstandard einer Anlage.  

o SL hält fest, dass der Fokus der täglichen Arbeit demnach stark nach den in den jewei-
ligen Kennzahlen enthaltenen Informationen ausgerichtet wird. DW bestätigt dies und 
fasst obig Erwähntes nochmals kurz zusammen.  

o SL fasst zusammen, dass die Kennzahlen zum einen als Entscheidungsgrundlage die-
nen, und zum anderen den Optimierungsprozess wiederspiegeln. DW stimmt zu.  

● SL fragt, ob DW auch irgendwelche Nachteile darin sieht, die täglichen Entscheidungen zu 
einem so starken Ausmaß auf Basis von Daten und Kennzahlen auszurichten.  

o DW erklärt, dass es natürlich auch Nachteile gibt. Mitarbeiter werden teilweise über-
schwemmt von Daten und haben Schwierigkeiten, Daten richtig zu deuten. Auch das 
Ableiten von Informationen aus den Visualisierungen der Sensordaten ist zum Teil 
problematisch, da Instandhaltung typischerweise auf Erfahrungen, Geräuschempfinden 
und Intuition beruht. Die modernen Instrumente verlangen es, dass die Mitarbeiter ihre 
Schlüsse aus dem Zusammenspiel verschiedener Daten und auf Basis von messtechni-
schen Diagrammen und Graphen ziehen. Dies setzt ein gewisses Maß an Interpretati-
onsfähigkeit voraus. Somit ist es von großer Wichtigkeit, dass die Mitarbeiter in der 
Lage sind, eine Verbindung herzustellen zwischen der Prozessfachkenntnis und der Vi-
sualisierung der Prozesse an den Bildschirmen.  
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o SL greift den Begriff der Datenflut nochmals auf, und fragt, wie sich solche Situationen 
auf die Motivation der Mitarbeiter auswirkt. DW erklärt, dass dies demotivierend wirkt 
und zu Überforderung führt, da das Verständnis für die Sinnhaftigkeit der jeweiligen 
Angelegenheit nicht mehr gegeben ist. Der Erfolg bleibt dann aus. Deshalb ist es wich-
tig, für ihn als Vorgesetzten die verfügbaren Daten entsprechend zu filtern, zu selektie-
ren, zuzuordnen, aufzubereiten, und Zusammenhänge darzustellen.   

o SL fasst zusammen, dass die Vielzahl an Daten komprimiert und zu aussagekräftigen 
Kennzahlen zusammengefasst werden müssen. DW führt aus, dass die Datenpools fle-
xibel gestaltet sein müssen, damit die entsprechenden Parameter und notwendigen In-
formationen von Fall zu Fall flexibel auf einem Bildschirm zusammengesetzt werden 
können.  

● SL erwähnt, dass TS einen großen Vorteil darin sieht, dass es dem Betrieb durch die zur Ver-
fügung gestellten Daten ermöglicht wird, das spezifische Wissen von Mitarbeitern besser zur 
Geltung kommen zu lassen. SL fragt, ob DW zustimmt, dass seit der Implementierung der 
BDA-Instrumente jenen Mitarbeiter, die direkt an den Prozessen beteiligt sind, welche den 
Daten zugrunde liegen, zusätzliche Entscheidungsbefugnisse zuerteilt worden sind, und sie 
nicht, wie vorher, einzig von Vorgesetzten definierten Prozessbeschreibungen zu befolgen ha-
ben. 

o DW bestätigt dies und erklärt, dass die dadurch ermöglichte erhöhte autonome Ent-
scheidungsbefugnis für viele Mitarbeiter sowohl ein Ansporn als auch eine Arbeitser-
leichterung ist. Jedoch sind die eben besprochenen Schwierigkeiten zu berücksichtigen. 
Mitarbeiter müssen in der Lage sein, die Daten zu interpretieren, um sie entsprechend 
zu Optimierung, Zeitersparnis und Stressabbau nutzen zu können. Somit hängt es von 
der Intelligenz der Mitarbeiter der unteren Reihen ab, inwiefern sich das autonome 
Handeln positiv auf Motivation und Erfolg auswirkt.  

o SL hält fest, dass es demnach auf das Kompetenzniveau des jeweiligen Mitarbeiters 
ankommt. SL meint, dass es für einen grundsätzlich motivierten Mitarbeiter vorteilhaft 
sein sollte, wenn die Arbeitsleistung und die einzelnen Eingriffe in die Prozesse sowie 
deren Auswirkungen auf die Entwicklung einer Kennzahl transparent festgehalten wer-
den können.  

● DW stimmt zu und erwähnt, dass er und sein Team manchmal kleinere Projekte starten, mit 
denen versucht wird, kennzahlbezogen Optimierungen zu erzielen. Als Beispiel führt DW an, 
dass im Vorjahr besonderes Augenmerk auf den Ölverbrauch des gesamten Maschinenparks 
gelegt wurde, und dass im zweiten Halbjahr neue Vorrichtungen an den Maschinen angebracht 
worden sind, die den Verbrauch zum einen reduzieren, und zum anderen rückverfolgen lassen. 
Zur Verdeutlichung des Effekts der Einsparungsmaßnahmen hat DW den Ölverbrauch für seine 
Teammitglieder in monetären Beträgen ausgewiesen. Durch das transparente Aufzeichnen des 
Ölverbrauchs an den Anlagen konnte festgestellt werden, dass im zweiten Halbjahr, verglichen 
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zur ersten Jahreshälfte, 50.000€ weniger Öl eingesetzt werden musste. Die Transparenz ermög-
licht es, dass solche Maßnahmen auch von den Vorgesetzten beziehungsweise von der Ge-
schäftsführung gesehen und anerkannt werden kann. SL hält fest, dass durch das datenbasierte 
Arbeiten der jeweilige Einfluss auf die Entwicklung von Kennzahlen abgebildet wird und der 
persönliche Einsatz verifiziert und kommuniziert werden kann. DW bestätigt dies.  

● SL findet diesen Punkt sehr interessant und leitet hiermit den dritten Abschnitt des Interviews 
ein. SL fragt, ob das Datensystem in AH, bezogen auf DWs Abteilung, auch für die Leistungs-
beurteilung der Mitarbeiter verwendet wird.  

o DW erklärt, dass die Leistungen einzelner Mitarbeiter der Instandhaltung nicht über 
eine Kennzahl messbar sind, da es sich erstens um Teamarbeit handelt, und zweitens 
das Tätigkeitsfeld der Instandhaltung vielfältig und flexibel ist. Hinsichtlich des zwei-
ten Punktes meint DW, dass er versucht, die einzelnen Mitarbeiter je nach deren spezi-
fischen Fähigkeiten, Kompetenzen und auch Interessen für bestimmte Teilaspekte – 
Mechanik, Elektrik, Hydraulik, Drucklufttechnologie – der Instandhaltungsarbeit ein-
zusetzen. Durch diese Teilspezialisierungen wird die gesamte Teamleistung optimiert 
und die Motivation der einzelnen Teammitglieder erhöht. Dies an einer Kennzahl fest-
zumachen ist laut DW schwieriger. Auch die Zuverlässigkeit, im organisatorischen 
Sinne, ist einfacher subjektiv festzustellen.  

o SL hält fest, dass es sich schwierig herausstellen würde, eine Kennzahl zu definieren, 
welche alle Teilaspekte der Instandhaltungsarbeit beinhaltet und abbildet. DW stimmt 
zu.  

● SL fragt, welche Kennzahl die Arbeitsleistung des gesamten Teams von DW am besten wie-
derspiegelt und für welche Kennzahl DW sich selbst bei seinem Vorgesetzten verantworten 
muss.  

o DW erklärt, dass die Leistung im Endeffekt an der Verfügbarkeit der Maschinen ge-
messen wird. DW vergleicht dies mit einem PKW, der in regelmäßigen Zeitabständen 
gewartet werden muss, um reibungslos funktionieren zu können.  

o SL fragt nach, ob sich Verbesserungen in all den kleinen Teilaspekten, die die Instand-
haltungsarbeit umfasst, auf die Kennzahl der Anlagenverfügbarkeit auswirken. DW be-
stätigt dies.  

o SL fragt daraufhin, ob es für die Anlagenverfügbarkeit eine eigene Kennzahl gibt, oder 
ob die Verfügbarkeit über die Nutzung ausgedrückt wird. DW erwidert, dass die Maxi-
mierung der Nutzung das Ziel ist. SL erwähnt, dass die Qualität der Produktion auf den 
OEE einen Einfluss hat, nicht jedoch auf die Nutzung, und stellt klar, dass die Instand-
haltung einen indirekten Einfluss auf die Produktionsqualität hat. DW erklärt, dass die 
Nutzung der Hauptparameter ist woran sich orientiert wird. OEE ist auch ein Faktor, 
der vor allem bei Qualitätsproblemen oder bei verfolgter Taktzeitreduzierung eine 
Rolle spielt, wird jedoch von der Instandhaltungsleitung als zweitrangig betrachtet. DW 
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meint, dass im Werkzeugbau primär der OEE verfolgt wird, da in einer Aluminiumgie-
ßerei die Qualität der Ausbringungsmenge zu etwa 70% vom Werkzeug abhängt, und 
nur zu 30% von der Maschine beeinflusst wird.  

● SL fragt, inwiefern sich ein möglicher variabler Teil der Entlohnung basierend auf das Errei-
chen eines definierten Nutzungszieles auf die Motivation der Teammitglieder auswirken 
würde.  

o Grundsätzlich ist eine Prämie laut DW etwas Anreizendes. DW ist jedoch der Meinung, 
dass er seinen Grundgehalt genau deshalb erhält, weil er eingestellt wurde, um seine 
Kernaufgabe – die Optimierung der Nutzung in diesem Fall – bestmöglich zu erfüllen. 
DW verweist auf die Vergangenheit, als die Mitarbeiter noch mittels eines Akkordlohns 
entlohnt wurden. Zusammenfassend meint DW, dass seine Meinung zu diesem Thema 
ein bisschen gespalten ist, und dass er eine Prämie nur auf Werksebene, und nicht auf 
Abteilungs- oder Mitarbeiterebene, als positiv empfinden würde.  

● SL erwähnt, dass teambezogene Leistungsbeurteilung manchmal problematisch ist, da der Ein-
fluss des einzelnen Mitarbeiters auf die Entwicklung der Kennzahl relativ gering ist, und solche 
Leistungsbeurteilungen möglicherweise zum Trittbrettfahren animieren könnte. SL fragt, wie 
sich laut DW eine teambezogene Leistungskennzahl auf das Gruppenklima und die Koopera-
tion im Team auswirken kann.  

o DW erklärt, dass sich Teamarbeit durchaus auch als schwierig gestalten kann, wenn 
beispielsweise Leistungsträger als „Streber“ abgestempelt oder gemobbt werden. Im 
Idealfall fühlen sich Mitarbeiter dazu animiert, sich gegenseitig zu unterstützen und zu 
ergänzen, und gemeinsam auf das Team-Ziel hinzuarbeiten, weshalb er als Vorgesetzter 
versucht – wie vorhin erwähnt – die Mitarbeiter entsprechend ihrer Kompetenzen und 
Interessen einzusetzen. Ebenso möchte DW die Bedingungen für wechselseitigen Er-
fahrungsaustauch und Informationsfluss schaffen. DW erzählt, dass sein Team eine 
WhatsApp-Gruppe gegründet hat, über welche Informationen und Erfahrungen ausge-
tauscht werden. SL hält fest, dass durch das Verfolgen eines gemeinsamen Ziels die 
Kooperation im Team gesteigert wird. DW stimmt zu, und erzählt, dass sich in seinem 
Team gewisse Normen herausgebildet haben, die von den Teammitgliedern gegenseitig 
vollzogen und erzwungen werden. Ein Beispiel ist das saubere Hinterlassen (5S) des 
Arbeitsplatzes bei Schichtwechsel. Bei Nichteinhaltung wird ein Foto vom nicht sauber 
hinterlassenen Arbeitsplatz in die WhatsApp-Gruppe gestellt, sodass der Schuldige un-
ter Mitwirkung aller Teammitglieder schnell ausgeforscht werden kann. Somit kontrol-
lieren sich die Gruppenmitglieder selbst, und DW als Vorgesetzter muss nicht jedem 
Mitarbeiter ständig über die Schulter schauen. Insofern ist diese Gruppe eine sehr po-
sitive Erfahrung für DW. SL fragt, ob DW auch Teil dieser Gruppe ist. DW erwidert, 
dass er zwar beteiligt ist, die Gruppe jedoch nicht als Administrator leitet, und dass der 
Beitritt auf freiwilliger Basis geschieht.  
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● SL fragt auf Aufforderung von SK wie schwierig es laut DW sein sollte, die für die genannten 
Kennzahlen gesteckten Ziele zu erreichen, beziehungsweise welcher Zielerreichungsgrad das 
höchste Motivationsniveau der Teammitglieder hervorrufen würde. SL verweist dabei auf 
seine Erinnerungen und auf die Tatsache, dass bei AH generell sehr ambitionierte Ziele defi-
niert wurden, die nur in äußerst seltenen Fällen erreicht werden konnten. Zum Beispiel bei den 
Qualitätskosten wurden die monatlichen Targets in aller Regel bereits kurz nach der ersten 
Woche im Monat überschritten.  

o DW erklärt, dass ein Ziel auf jeden Fall mit den zur Verfügung stehenden Mitteln er-
reichbar sein sollte. Unrealistische Ziele üben unnötigen Druck aus.  

o Wichtig ist laut DW sich bei der Zielsetzung stets auf den Kosten-Nutzen-Faktor zu 
beziehen. Werden nämlich Ziele für bestimmte Teilaspekte der Instandhaltungsarbeit 
definiert – beispielsweise die Reduzierung der ungeplanten Stillstände – werden andere 
Aspekte der Arbeit vernachlässigt. DW greift nochmals das Beispiel der Reduzierung 
des Ölverbrauchs auf, und erklärt, dass sich sein Team nicht darauf hätte fokussieren 
können, wenn andere Ziele im Vordergrund gestanden hätten. Wahrscheinlich hätte das 
Arbeiten an der Reduzierung der Stillstandgründe weniger Einsparungen herbeigeführt 
als das Fokussieren auf den Ölverbrauch. Auch wenn die Nutzung hätte erhöht werden 
können, wenn die tropfende Maschine nicht repariert worden wäre, so wäre das Ge-
samtergebnis doch schlechter gewesen als wenn man einen kurzfristigen Einbruch der 
Nutzung zugunsten der Reparatur des Öl Lecks in Kauf genommen hätte.  

o Als abschließendes Beispiel nennt DW eine Situation, wo eine nicht durchdachte Ziel-
setzung mehr Kosten als Nutzen verursacht hat. Ein Filterelement hat die Kapazität, 
92% der Schadstoffe zu reinigen. Wird das Ziel auf 100% Schadstoffreduktion festge-
legt, müssen zwei dieser Filterelemente angeschafft und hintereinandergeschaltet wer-
den, um das Ziel zu erreichen. Die Kapazität des zweiten Filterelementes wird dabei 
nur geringfügig ausgenützt, jedoch fallen trotzdem die gesamten Anschaffungskosten 
an. Eine Zielsetzung auf 92% wäre in diesem Fall deutlich die effizientere Lösung unter 
einem Kosten-Nutzen-Gesichtspunkt. SL hält fest, dass zwanghaftes Zielereichen auch 
zu unerwünschten Nebeneffekten führen kann. DW stimmt zu, und erklärt, dass ein zu 
ambitioniertes Ziel hinsichtlich der Reduzierung der Stillstandzeiten zu Zusatzkosten 
führen kann, da ständig sämtliche Ersatzteile und Maschinenelemente auf Lager sein 
müssten, was mit erheblichen Lagerkosten verbunden ist. Es muss immer abgewogen 
werden, ob diese Zusatzkosten in einem gesunden Verhältnis zu den Effizienzsteige-
rungen stehen.  

o SL und DW stellen gemeinsam fest, dass ein Kennzahlensystem für die Leistungsbeur-
teilung der Instandhaltung zwangsweise sehr komplex sein müsste, wenn sämtliche 
Teilaspekte der Instandhaltungsarbeit abgebildet und Kosten-Nutzen-Faktoren berück-
sichtigt werden sollen.  
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ENGLISH VERSION 
 

● SL explains that the interview is divided into three major sections: competencies, responsibil-
ities and structure of the division, use of data and related advantages and disadvantages, per-
formance assessment based on data. 

o DW asks whether we are dealing with the current situation or with philosophies about 
potential future development. SL replies that we will talk about possible improvements 
based on a description of the current state. 

● SL asks DW to tell him a bit about his job and responsibilities. 
o DW explains that he is maintenance manager in the foundry and is responsible for en-

suring the process reliability of the machines and maximizing plant availability. His 
team currently consists of 8 people, in addition, if required, electronics technicians are 
available to establish the connection between mechanics and electrics. 

● SL asks what role data play in NF’s day-to-day work, to what extent processes and decisions 
are based on data and which data is basically used for this. 

o The work of the entire department is fundamentally steered by key figures that relate to 
time recordings of plant downtimes. On the one hand there are downtimes that are 
scheduled due to the TPM process, and on the other hand there are unexpected produc-
tion downtimes due to system failures, which of course should be tried to be avoided. 
Here it must be weighed how much preparatory and preventative work should be in-
vested in order to mitigate subsequent problems. One of DW’s core tasks is to optimize 
this trade-off. Conclusions regarding the signs of wear and the service life of certain 
components and machine elements can also be drawn from these time records. These 
findings form the basis for the repair plans and allow more precise cost calculations to 
be made, since unexpected total damage can be largely eliminated. 

o The availability of the systems is reflected in the key figures MME and OEE. The fluc-
tuations in these key figures per machine form the basis for prioritization. The first step 
is then to determine the cause – what type of downtime exists, what frequency and 
duration of downtime, how long the average troubleshooting takes, and so forth All this 
data can be retrieved via the shift report or the BDA instruments. 

o The repair plans and repair measures are subsequently coordinated on the basis of these 
information sources, which eventually should close the circle and improve the respec-
tive key figure downwards. 

o With regard to the casting process itself, the trend tolerances, temperature and pressure 
profiles recorded in the CastVisu play an important role, making it possible to draw 
conclusions about the casting quality. The performance of individual machines can also 
be assessed over a longer period of time. 
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o If everything runs smoothly, the focus is on achieving long-term improvements – sav-
ing energy and reducing costs. In this respect, the energy costs are also an important 
parameter for the quality standard of a system. 

o SL notes that the focus of day-to-day work is therefore strongly aligned with the infor-
mation contained in the respective key figures. DW confirms this and briefly summa-
rizes the above. 

o SL summarizes that the key figures serve on the one hand as a basis for decision making 
and on the other hand reflect the optimization process. DW agrees. 

● SL asks if DW also sees any disadvantages in aligning daily decisions to such a large extent on 
data and key figures. 

○ DW explains that there are of course disadvantages. Employees are sometimes flooded 
with data and have difficulty interpreting data correctly. Deriving information from the 
visualizations of the sensor data is also problematic in part, since maintenance is typi-
cally based on experience, noise perception and intuition. Modern instruments require 
that employees draw their conclusions from the interaction of various data and on the 
basis of measurement diagrams and graphs. This requires a certain degree of interpre-
tation capabilities. It is therefore very important that the employees are able to establish 
a connection between the process expertise and the visualization of the processes on 
the screens. 

○ SL takes up the term flood of data again and asks how such situations affect the moti-
vation of employees. DW explains that this has a demotivating effect and leads to ex-
cessive demands, since there is no longer any understanding of the meaningfulness of 
the respective matter. The success then fails to materialize. It is therefore important to 
filter, select, assign, prepare, and present the available data accordingly as a manager. 

○ SL summarizes that the large amount of data has to be consolidated and combined into 
meaningful key figures. DW explains that the data pools must be flexible so that the 
relevant parameters and necessary information can be flexibly put together on a screen 
from case to case. 

● SL mentions that TS sees a great advantage in the fact that the provided data enables the com-
pany to better utilize the specific knowledge of employees. SL asks whether DW agrees that 
since the implementation of the BDA tools, those employees directly involved in the processes 
underlying the data have been given additional decision rights, instead of only having to follow 
process descriptions defined by superiors, as it was the case before.  

○ DW confirms this and explains that the increased autonomous decision-making power 
that this enabled is both an incentive and a relief for many employees. However, the 
difficulties just discussed must be taken into account. Employees must be able to inter-
pret the data so that they can be used for optimization, time saving and stress reduction. 
So, it depends on the intelligence of the employees in the lower ranks to what extent 
the autonomous action has a positive effect on motivation and success. 
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○ SL states that the level of competence of the respective employee is important. SL be-
lieves that it should be advantageous for a fundamentally motivated employee if the 
work performance and the individual interventions in the processes and their effects on 
the development of a key figure can be recorded transparently. 

● DW agrees and mentions that he and his team sometimes start small projects aiming at improv-
ing specific key figures. As an example, DW cites that in the previous year special attention 
was paid to the oil consumption of the entire machine park, and that in the second half of the 
year new devices were installed on the machines, which on the one hand reduce consumption 
and, on the other hand, allow consumption to be traced. To underline the effect of the savings 
measures, DW has shown the oil consumption figures in monetary amounts to his team mem-
bers. By transparently recording the oil consumption at the plants, it was found that in the 
second half of the year, compared to the first half of the year, € 50,000 less oil has been con-
sumed. The transparency enables such measures to be seen and recognized by the line manager 
or the management. SL states that the data-based work reflects the respective influence on the 
development of key figures and that personal efforts can be verified and communicated. DW 
confirms this. 

● SL finds this point very interesting and hereby introduces the third section of the interview. SL 
asks whether the data system in AH, in relation to DW’s department, is also used for employee 
performance assessment. 

○ DW explains that the performance of individual employees in maintenance cannot be 
measured using a key figure because. Firstly, it is teamwork, and secondly, the field of 
maintenance is diverse and flexible. Regarding the second point, DW says that he tries 
to use the individual employees for maintenance work depending on their specific 
skills, competencies and interests for certain sub-aspects – mechanics, electrics, hy-
draulics, compressed air technology. These partial specializations optimize the overall 
team performance and increase the motivation of the individual team members. Ac-
cording to DW, it is difficult to link this to a key figure. Reliability, in the organizational 
sense, is easier to determine subjectively. 

○ SL notes that it would be difficult to define a key figure that contains and depicts all 
aspects of maintenance work. DW agrees. 

● SL asks which key figure best reflects the work performance of the entire team DW is respon-
sible for, and which key figure DW is assessed upon by his superior. 

○ DW explains that performance is ultimately measured by the availability of the ma-
chines. DW compares this to a car that has to be serviced at regular intervals in order 
to function smoothly. 

○ SL asks whether improvements in all the small sub-aspects that the maintenance work 
comprises have an impact on the key figure of the plant availability. DW confirms this. 

○ SL then asks whether there is a specific key figure for the availability of the system or 
whether the availability is expressed in terms of utilization. DW replies that the goal is 
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to maximize utilization. SL mentions that the quality of production has an impact on 
the OEE, but not on utilization, and clarifies that maintenance has an indirect impact on 
the quality of production. DW explains that the utilization is the main parameter he 
orients himself to. OEE is also a factor that plays a role, especially in the case of quality 
problems or in the case of pursued reduced cycle times, but is considered by the mainte-
nance management as secondary. DW believes that toolmaking is primarily oriented on 
OEE, since in an aluminum foundry the quality of the output depends on the tool to 
around 70% and is only 30% influenced by the machine. 

● SL asks to what extent a possible variable part of the remuneration based on the achievement 
of a defined utilization target would affect the motivation of the team members. 

○ Basically, according to DW, a bonus is something stimulating. DW believes, however, 
that he receives his base salary precisely because he was hired to do his core job – 
optimizing utilization in this case – in the best possible way. DW points to the past 
when employees were paid a chord wage. In summary, DW believes that his opinion 
on the subject is a bit divided, and that he would find a bonus positive only at the plant 
level, not at the department or employee level. 

● SL mentions that team-based performance evaluations are sometimes problematic because the 
individual employee’s influence on the development of the KPI is relatively small, and that 
such performance measures could possibly encourage free-riding. SL asks how, according to 
DW, a team-related key performance indicator can affect the group climate and team coopera-
tion. 

○ DW explains that teamwork can also be difficult if, for example, top performers are 
labeled as “nerds” or bullied. Ideally, employees feel encouraged to support and com-
plement each other, and work together towards the team goal, which is why, as men-
tioned previously, he tries to use the employees according to their skills and interests. 
DW also wants to create the conditions for mutual exchange of experience and flow of 
information. DW says that his team founded a WhatsApp group about which infor-
mation and experiences are exchanged. SL notes that pursuing a common goal increases 
team cooperation. DW agrees and says that certain norms have developed in his team 
that are mutually enforced by the team members. One example is leaving the workplace 
clean (5S) when changing shifts. In the event of non-compliance, a photo of the work-
place that has not been left clean will be placed in the WhatsApp group so that the 
culprit can be quickly investigated with the participation of all team members. This 
means that the group members control themselves, and DW, as a supervisor, does not 
have to constantly look over the shoulder of every employee. In this respect, this group 
is a very positive experience for DW. SL asks if DW is also part of this group. DW 
replies that while he is involved, he does not lead the group as an administrator, and 
that joining is voluntary. 
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● At the request of SK, SL asked how difficult, according to DW, it should be to achieve the 
goals set for the KPIs mentioned, or which degree of goal achievement would cause the highest 
level of motivation among the command recipients and the workforce. SL refers to his memo-
ries and to the fact that in general very ambitious goals were defined that could only be achieved 
in very rare cases. For example, in terms of quality costs, the monthly targets were usually 
already exceeded shortly after the first week of the month. 

○ DW explains that a goal should definitely be achievable with the available means. Un-
realistic goals put unnecessary pressure. 

○ According to DW, it is important to always refer to the cost-benefit factor when setting 
objectives. If goals are defined for certain aspects of maintenance work – for example, 
the reduction of unplanned downtimes – other aspects of the work are neglected. DW 
takes up the example of reducing oil consumption again, and explains that his team 
could not have focused on it if other goals had been in the foreground. Working on 
reducing downtime reasons would probably have resulted in less savings than focusing 
on oil consumption. Even if the utilization could have been increased if the dripping 
machine had not been repaired, the overall result would have been worse than if one 
had accepted a short-term drop in utilization in favor of repairing the oil leak. 

○ As a final example, DW mentions a situation where an inconsiderate goal has created 
more costs than benefits. A filter element has the capacity to clean 92% of the pollu-
tants. If the target is set to 100% pollutant reduction, two of these filter elements must 
be purchased and connected in series to achieve the target. The capacity of the second 
filter element is only marginally used, however, the total acquisition costs still apply. 
A target of 92% in this case would clearly be the more efficient solution from a cost-
benefit point of view. SL notes that compulsive targeting can also lead to undesirable 
side effects. DW agrees and explains that an over-ambitious goal of reducing down-
times can lead to additional costs, since all replacement parts and machine elements 
would have to be in stock at all times, which is associated with considerable storage 
costs. It must always be weighed up whether these additional costs are in a healthy 
relationship to the increases in efficiency. 

○ SL and DW jointly state that a key figure system for the performance assessment of 
maintenance would have to be very complex if all sub-aspects of maintenance work 
were to be mapped and cost-benefit factors were to be taken into account.  

 
 
D.7 (in paper referred to as P7) 
 
Interview AH #7 ML19PA 
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GERMAN VERSION 
 

● SL bittet ML ein bisschen über seinen Job, Zuständigkeiten und Kompetenzen zu erzählen.  
o ML erklärt, dass er im Bereich der mechanischen Bearbeitung verantwortlich ist für das 

Thema Automatisierung, die Planung der Auslegung der Automatisierungszellen, die 
Erstellung des Pflichten- und Lastenheftes, die Betreuung der Angebotserstellung und 
der effektiven Umsetzung, und für die Optimierung der fertiggestellten Anlagen.  

o SL fragt, ob ML noch weitere Mitarbeiter im Rahmen eines Teams betreut. ML erklärt, 
dass er all diese Zuständigkeiten zur Gänze alleine abdeckt, und dabei zurzeit an seine 
Grenzen stößt. Ihm wurde zugesagt, dass ein weiterer Mitarbeiter dazukommen wird, 
was bislang jedoch noch nicht geschehen ist.  

● SL fragt, ob das Hauptziel von MLs Tätigkeit darin liegt, den Produktionsprozess derart zu 
automatisieren, dass bei gleichbleibender Produktivität Arbeitsplätze abgebaut werden können.  

o ML erwidert, dass genau das Gegenteil der Fall ist. Am Beginn war das auch die Be-
fürchtung der Mitarbeiter, dass durch die Automatisierung Stellen abgebaut werden 
würden. Durch die Automatisierung wurden in den letzten Jahren 6 oder 7 zusätzliche 
Anlagen beschafft, wodurch neue Stellen geschaffen wurden, vor allem in den Berei-
chen der Instandhaltung und im Produktionscontrolling. Natürlich sehen die Arbeits-
plätze durch den fortschreitenden Automatisierungsgrad etwas anders aus – während 
ein Mitarbeiter früher eine einzige Maschine bedient hat, werden mittlerweile 3 oder 4 
Maschinen gleichzeitig von einem einzelnen Mitarbeiter bedient. ML erklärt, dass das 
Hauptziel demnach darin liegt, die Nutzung der Maschinen und damit die Produktivität 
zu erhöhen, indem das Bedienverhältnis erhöht wird.  

● SL fragt, inwiefern sich die Automatisierungsentscheidungen auf Daten basieren und welche 
Daten für diese Entscheidungen herangezogen werden.  

o ML erklärt, dass die Auslastung der Maschine und Umsetzbarkeitsfaktoren eine wich-
tige Rolle spielen. Um eine neue CE-Konformitätserklärung für den Produktionspro-
zess eines bestimmten Bauteiles abschließen zu können, muss der gesamte Prozess mit 
sämtlichen beteiligten Maschinen und Automatisierungsvorrichtungen auf den neues-
ten Stand gebracht werden. Solch eine Investition ist meist nur bei den sehr absatzstar-
ken Bauteilen rentabel, weshalb für den Großteil der absatzschwächeren Bauteile der 
Produktionsprozess nicht vollautomatisiert ist. Ein maßgebender Faktor in dieser Kos-
ten-Nutzen-Analyse ist wiederum das Bedienverhältnis. Die Amortisierung einer Au-
tomatisierungsanlage ist abhängig von dem erzielten Mitarbeitereinsparungspotential.  

o SL fragt, ob sich die Kosten-Nutzen-Analyse auf die jeweilige Projektdauer eines Bau-
teils bezieht. ML stimmt zu, und erklärt, dass es sich anfangs nur um Schätzungen han-
deln kann, die aber zum Großteil zutreffen.  

● SL fragt, inwiefern in MLs Augen die datenbasierte Arbeits- und Entscheidungskultur bei den 
Mitarbeitern im Bereich der mechanischen Bearbeitung bereits angekommen ist.  
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o ML erklärt, dass sich die Führungsebene in ihren Entscheidungen und Morgenbespre-
chungen zu einem sehr starken Ausmaß auf die erfassten Daten beziehen, während sich 
die untergeordneten Mitarbeiter selbst nicht richtig bewusst sind, welche Daten über-
haupt erfasst werden, da sie keinen Berührungspunkt zu den Daten haben. Für die meis-
ten ist nur das BDE-Buchen von Stückzahlen und Störungsgründen relevant.  

o ML erklärt auf Nachfrage von SL, dass die Maschinenbediener nur über eine relativ 
geringe Entscheidungskompetenz verfügen. Sie halten sich an die Vorschriften, und 
wenden sich bei Unklarheiten an die Schichtführer oder die Qualitätssicherung. Die 
indirekten Mitarbeiter, wie beispielsweise die Einrichter oder die Mitarbeiter der In-
standhaltung, arbeiten hingegen deutlich selbstständiger und beziehen sich dabei auf 
die verschiedenen erfassten Daten, um die Prozessstabilität, Qualität und Nutzung zu 
steigern.  

● SL fragt, wie sich laut ML das datenbasierte Arbeiten auf das Motivationsniveau der Mitarbei-
ter auf verschiedenen Ebenen ausgewirkt hat.  

o ML meint, dass da kein direkter Zusammenhang feststellbar ist. Laut ML war die Mo-
tivation bereits vorher vorhanden, und ist immer noch vorhanden, weshalb es durch die 
Implementierung der BDA Instrumente zu keiner beschreibbaren Veränderung kam.  

o SL hält fest, dass somit die koordinative Funktion der Daten im Vordergrund steht. ML 
bestätigt dies, und führt aus, dass der Nutzen von Daten sehr von der Qualität der je-
weiligen Information und Auskunft abhängig ist. Manchmal werden zweitrangige oder 
drittrangige Probleme priorisiert, die bei genauerem Betrachten nicht die wirkliche Ur-
sache für einen Maschinenausfall oder Abfall in der Produktionsqualität darstellen.  

● SL fragt, inwiefern die erhöhte Datenverfügbarkeit eine transparente Leistungsbeurteilung er-
möglicht wird.  

o ML erklärt, dass anhand der erfassten Daten durchaus Rückschlüsse hinsichtlich der 
Produktivität – sei es in Sachen Stückzahlen und Qualität oder in Bezug auf Prozess-
stabilität – einzelner Mitarbeiter gezogen werden können.  

● SL fragt, ob es für MLs Stelle an sich eine Kennzahl oder ein Jahresziel gibt, anhand dessen 
seine Leistung bewertet wird.  

o ML erklärt, dass es für die Automatisierung keine solche Kennzahl gibt. ML ist jedoch 
„ein Mann für alle Fälle“, da er auch an der Optimierung und Programmierung der 
Anlagen arbeitet. Grundsätzlich sagt ML, bemisst er seine Erfolge an der Reduzierung 
der Rüstzeiten bei einzelnen Maschinengruppen.  

o SL hält fest, dass ML indirekt einen wichtigen Aspekt angesprochen hat, der beim De-
sign von Leistungsbeurteilungssystemen zu berücksichtigen ist – die Vollständigkeit 
einer Kennzahl – und meint, dass es sich im Falle von ML als schwierig herausstellen 
würde, eine Kennzahl zu finden, die das gesamte Tätigkeitsfeld abdeckt. ML bestätigt 
dies.  

● SL fragt, ob sich ML durch die Art und den Inhalt seiner Tätigkeit an sich motiviert fühlt.  
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o ML sagt, dass er es nicht leiden kann, wenn eine Maschine stillsteht. Eine Erhöhung 
der Nutzung motiviert ihn somit intrinsisch.  

● SL fragt, inwiefern sich ein möglicher variabler Teil der Entlohnung, basierend auf das Errei-
chen eines definierten Nutzungszieles zum Beispiel, auf die Motivation von ML auswirken 
würde.  

o ML erklärt, dass er generell, von seiner Tätigkeit her, schon hochmotiviert ist. Er führt 
aber aus, dass die Motivation noch weiter ansteigen könnte, sofern man selbstständig 
„an den Rädchen“ der jeweiligen zugrundeliegenden Kennzahl drehen kann.  

● SL fragt wie schwierig es laut ML sein sollte, ein für die genannten Kennzahlen gestecktes Ziel 
zu erreichen, beziehungsweise welcher Zielerreichungsgrad das höchste Motivationsniveau 
hervorrufen würde. SL verweist dabei auf seine Erinnerungen und auf die Tatsache, dass bei 
AH generell sehr ambitionierte Ziele definiert wurden, die nur in äußerst seltenen Fällen er-
reicht werden konnten, wie zum Beispiel bei den Qualitätskosten. 

o ML erklärt, dass Ziele hoch gesteckt werden sollten, damit das volle Potential ausge-
schöpft und hinsichtlich möglicher Optimierungen bis ins Detail nachgeforscht wird.  

● SL fragt abschließend, inwiefern durch fortschreitende Automatisierung zusätzliche Daten ge-
neriert werden.  

o ML erklärt, dass die Automatisierung es ermöglicht, eine Vielzahl an zusätzlichen Da-
ten zu erfassen – wie beispielsweise die Ergebnisse der Ausschussanalyse, der Maß-
kontrolle oder der Porenprüfung – und in Datenbanken abzuspeichern, was manuell viel 
zu umfangreich wäre.  

o SL hält fest, dass dadurch die Prozessstabilität und prozessbezogene Innovationsfähig-
keit erhöht wird. ML stimmt zu.  

 
ENGLISH VERSION 
 

● SL asks ML a bit about his job, his responsibilities and competencies. 
o ML declares that in the division of mechanical processing he is responsible for the topic 

of automation – the planning and design of the automation cells, the creation of the 
specifications-sheets, the supervision of the preparation of the offer, the effective im-
plementation, and for the optimization of the completed systems. 

o SL asks if ML is responsible for other employees as part of a team. ML declares that 
he covers all of these responsibilities on his own and is currently reaching his limits. 
He was promised that another employee would join, which has not yet happened. 

● SL asks whether the main goal of ML’s work is to automate the production process in such a 
way that jobs can be cut while productivity remains the same. 

o ML replies that the opposite is the case. At the beginning it was also the fear of the 
employees that jobs would be cut by the automation. Due to automation, 6 or 7 addi-
tional plants have been procured in recent years, creating new jobs, especially in the 
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areas of maintenance and production controlling. Of course, the workplaces look a little 
different due to the progressive degree of automation – while one employee previously 
operated a single machine, 3 or 4 machines are now operated simultaneously by a single 
employee. ML explains that the main goal is to increase machine utilization and produc-
tivity by increasing the operating ratio. 

● SL asks to what extent the automation decisions are based on data and which data are used for 
these decisions. 

o ML explains that machine utilization and feasibility factors play an important role. In 
order to be able to conclude a new CE declaration of conformity for the production 
process of a specific component, the entire process must be brought up to date with all 
the machines and automation devices involved. Such an investment is usually only 
profitable for very high-volume components, which is why the production process is 
not fully automated for the majority of low-volume components. An important factor 
in this cost-benefit analysis is the operating ratio. The amortization of an automation 
system depends on the employee savings potential achieved. 

o SL asks whether the cost-benefit analysis relates to the respective project duration of a 
component. ML agrees and explains that initially it can only be an estimate, but mostly 
these turn out to be pretty accurate.  

● SL asks to what extent, in ML’s eyes, the data-based work and decision culture has already 
been assumed by the employees in the area of mechanical processing. 

o ML explains that the management level in their decisions and morning meetings relate 
to the collected data to a very large extent, while the subordinates themselves are not 
really aware of the data that is being collected because they have no point of contact 
with the data. For most of the employees, only the BDE booking of quantities and rea-
sons for malfunction is relevant. 

o When asked by SL, ML explains that the machine operators have only relatively little 
decision-making competence. They comply with the regulations and contact the shift 
supervisor or quality assurance if anything is unclear. The indirect employees, such as 
the installer or the maintenance staff, on the other hand, work much more independently 
and refer to the various collected data in order to increase process stability, quality and 
utilization. 

● SL asks how, according to ML, data-based work has affected the level of motivation of em-
ployees at various levels. 

○ ML believes that there is no direct connection. According to ML, the motivation has 
already been prevalent before and still is, which is why the implementation of the BDA 
instruments did not lead to any describable changes. 

○ SL states that the coordinative function of the data is in the foreground. ML confirms 
this and explains that the benefit of using data is very dependent on the quality of the 
information. Sometimes priority is given to secondary or third-level problems, which 
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on closer inspection do not constitute the real cause of a machine breakdown or loss of 
production quality. 

● SL asks to what extent the increased availability of data enables a transparent performance 
assessment. 

○ ML explains that the data collected can be used to draw conclusions about the produc-
tivity of individual employees – be it in terms of quantities and quality or in terms of 
process stability. 

● SL asks whether there is a key figure for ML’s position or an annual target against which his 
performance is assessed. 

○ ML explains that there is no such key figure for automation. However, ML is “a man 
for many cases” because he also works on the optimization and programming of the 
systems. Basically, says ML, he measures his success by reducing the set-up times for 
individual machine groups. 

○ SL notes that ML has indirectly addressed an important aspect to consider when de-
signing performance assessment systems – the completeness of a measure – and be-
lieves that in the case of ML, it would be difficult to find a measure that would cover 
the whole field of activity. ML confirms this. 

● SL asks whether ML feels motivated by the nature and content of his work. 
○ ML says he doesn’t like it when a machine is idle. Increasing utilization motivates him 

intrinsically. 
● SL asks to what extent a possible variable part of the remuneration, based on the achievement 

of a defined utilization goal, for example, would affect the motivation of ML. 
○ ML explains that he is generally highly motivated in terms of his work. However, he 

explains that motivation could increase even further if you can influence the develop-
ment of the relevant key figure independently. 

● SL asks how difficult, according to ML, it should be to achieve the goals set for the KPIs 
mentioned, or which degree of goal achievement would cause the highest level of motivation. 
SL refers to his memories and to the fact that in general very ambitious goals were defined that 
could only be achieved in very rare cases. For example, in terms of quality costs, the monthly 
targets were usually already exceeded shortly after the first week of the month. 

○ ML explains that goals should be set high so that the full potential can be exploited, and 
possible optimizations are researched in detail. 

● In conclusion, SL asks to what extent additional data is generated by progressive automation. 
○ ML explains that automation makes it possible to collect a large amount of additional 

data – such as the results of reject analysis, dimensional control or pore inspection – 
and to save it in databases, which would be far too time-consuming if executed manu-
ally. 

○ SL notes that this increases process stability and process-related innovation. ML agrees. 
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D.8 (in paper referred to as P8) 
 
Interview AH #8 DB19HoMPD 
 
GERMAN VERSION 
 

● SL erklärt, dass das Interview in drei größere Abschnitte unterteilt ist: Kompetenzen und Zu-
ständigkeiten sowie Aufbaustruktur der Abteilung, Verwendung von Daten und verbundene 
Vor- und Nachteile, Leistungsbeurteilung anhand von Daten.  

● SL bittet DB ein bisschen über seinen Job, seine Zuständigkeiten und der Struktur des Bereichs 
zu erzählen.  

o DB erklärt, dass er Bereichsleiter der mechanischen Bearbeitung ist. Nachdem das Wa-
schen vor kurzem ausgelagert wurde, ist der Fokus nun nur mehr rein auf die mechani-
sche Bearbeitung gerichtet. MS und ML besetzen zwei DB direkt untergeordneten Po-
sitionen, jene des Teamleiters der Bearbeitung und des Automatisierungstechnikers. 
Des weiteren gibt es zwei Prozessoptimierer, eine Reihe von Schichtführern sowie die 
Einrichter und Maschinenbediener. Kernaufgabe ist es, das richtige Produkt zu fertigen, 
in der richtigen Menge und Qualität, zum richtigen Zeitpunkt.  

o Die gegossenen Bauteile werden von der Gießerei zur mechanischen Bearbeitung trans-
portiert, durch die Wareneingangskontrolle der Qualitätssicherung geschickt, von der 
Logistik auf die entsprechenden Lagerplätze verteilt, und von dort auf Basis der Ferti-
gungsplanung den jeweiligen Fräs- oder Drehmaschinen zugeordnet. DB steuert die 
Produktion über die jeweiligen Schichtführer und den Schichtbericht, in welchem sämt-
liche produktionsbezogenen Informationen – Vorfälle, Verbesserungen, Stillstände, 
Reklamationen – gesammelt, dokumentiert und dem jeweiligen Zuständigen übermit-
telt werden.  

o Der Fertigungsprozess unterscheidet sich von Produkt zu Produkt, und ist auch abhän-
gig von der mengenmäßigen Größenordnung eines Projektes. Für einige absatzstarke 
Produkte, wie beispielsweise die Zentrierplatte, wurden komplette Fertigungslinien an-
gelegt, wo der gesamte Bearbeitungsprozess – Fräsen, Zwischenreinigen, Drehen, Wa-
schen, Maßkontrolle, Poren- und Dichteprüfung, und Stapelung – automatisiert abläuft. 
Bei anderen Produkten werden die Maschinen hingegen noch manuell eingerichtet.  

● SL fragt, welche Rolle Daten in DBs Arbeitsalltag spielen, inwiefern sich Prozesse und Ent-
scheidungen auf Daten stützen und welche Daten hierfür grundsätzlich herangezogen werden. 

o DB erklärt, dass es von enormer Wichtigkeit ist, jederzeit nachvollziehen zu können, 
inwiefern die jeweiligen Aufträge nach Plan abgearbeitet werden, ob ein zeitlicher Ver-
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satz vorliegt, wie der Qualitätsstatus der Maschinen hinsichtlich Taktzeit und Aus-
schussrate ist, wie lange die Stillstände andauern, wieviel zeitlicher Puffer bis zur Aus-
lieferung an den Kunden beziehungsweise an den externen Bearbeiter, der den letzten 
Prozessschritt ausführt, vorliegt, usw. Dies ermöglicht die Priorisierung der Aufträge 
und die Koordination der Mitarbeiter, sodass mögliche Engpässe frühzeitig behoben 
werden können. Die wichtigsten Instrumente, neben dem Schichtbericht, sind CastVisu 
und vor allem PlanVisu, über welches die gesamte Kapazitätsplanung für die nächsten 
4 Monate abgewickelt wird.  

● SL fasst zusammen, dass die verfügbaren Prozessdaten demnach eine wichtige Koordinations-
funktion einnehmen, und fragt, ob DB noch weitere Vorteile sieht, die aus der Nutzung dieser 
Daten resultieren.  

o DB erklärt, dass die Überwachung der Werkzeugwechselzyklen derzeit im Fokus seiner 
Aufmerksamkeit ist. In diesem Zusammenhang spielen Maschinen-und Prozessdaten 
eine erhebliche Rolle, um ein frühzeitiges, proaktives Eingreifen der zuständigen Mit-
arbeiter zu ermöglichen. Ein Frühwarnsystem signalisiert zu welchem Zeitpunkt an 
welcher Maschine das Werkzeug abgelaufen ist und ausgetauscht werden muss, sodass 
die Stillstandzeiten deutlich reduziert werden können.  

o Ein weiterer Vorteil besteht laut DB darin, dass frühzeitig festgestellt werden kann, ob 
und wann sich ein Maschinenschaden anbahnt, sodass vorausschauende Wartungsmaß-
nahmen definiert werden können. Dies erfolgt durch eine kontinuierliche Überwachung 
der Taktzeiten und der Sensoren von Achsenmotoren in Bezug auf Stromverbrauch und 
Verschleißerscheinungen. Da die Lieferzeiten für bestimmte Ersatzteile zum Teil er-
heblich sind, und auch Eilreparaturen zeitraubend und kostspielig sind, sollten solche 
Schadensfälle unbedingt vermieden werden. Die Schwierigkeit besteht darin, aus all 
den vorhandenen Daten die richtigen Toleranzgrenzen festzulegen, wobei abzuwägen 
ist, ab welchen Werten dringend reagiert werden muss beziehungsweise bis zu welchen 
Grenzwerten man sich noch im normalen Verschleißbereich befindet.   

o SL hält fest, dass diese Toleranzgrenzdefinition Fachkenntnis und Prozessverständnis 
erfordert. DB stimmt zu, und erklärt, dass die Aufzeichnung von Daten maßgebend ist, 
um Erfahrungswerte gewinnen zu können.  

● DB beginnt ohne Aufforderung auf Nachteile einzugehen, und erklärt, dass die Vielzahl an 
generierten Daten nur dann einen Nutzen bringt, wenn der Empfänger weiß was mit den Daten 
anzufangen ist. DB meint, manchmal gibt es nicht genügend Mitarbeiter, die die Daten ent-
sprechend aufbereiten können, dass ein Nutzen daraus gezogen werden kann. Dies ist ein sehr 
zeitraubender Prozess.  

● SL erwähnt, dass TS einen großen Vorteil darin sieht, dass es dem Betrieb durch die zur Ver-
fügung gestellten Daten ermöglicht wird, das spezifische Wissen von Mitarbeitern besser zur 
Geltung kommen zu lassen. SL fragt, ob DB zustimmt, dass seit der Implementierung der 
BDA-Instrumente jenen Mitarbeiter, die direkt an den Prozessen beteiligt sind, welche den 
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Daten zugrunde liegen, zusätzliche Entscheidungsbefugnisse zuerteilt worden sind, und sie 
nicht, wie vorher, einzig von Vorgesetzten definierten Prozessbeschreibungen zu befolgen ha-
ben.   

o DB stimmt zu, und weist darauf hin, dass einem Mitarbeiter die Arbeit deutlich mehr 
Spaß machen wird, wenn er auf Basis der verfügbaren Daten eigenständig und recht-
zeitig alles für eine Reparatur Notwendige vorbereiten und damit die Stillstandzeit di-
rekt deutlich reduzieren kann. Über das DokVisu kann sich der Mitarbeiter zudem 
selbstständig sämtliche zur Reparatur notwendigen Dokumente abrufen und den Aus- 
und Einbauvorgang der Maschinenelemente autonom durchführen, sodass die Ma-
schine in kurzer Zeit wieder einsatzbereit ist. SL hält fest, dass sich dadurch auch das 
Tätigkeitsfeld des Mitarbeiters ausweiten kann. DB stimmt zu.  

o DB merkt an, dass auf der anderen Seite dem Mitarbeiter jedoch auch Entscheidungen 
abgenommen werden, wenn über Toleranzgrenzen der Zeitpunkt einer fälligen Repa-
ratur bestimmt wird. SL fragt, ob es in DBs Bereich auch zu Situationen kommt, wo 
Gefühl und Intuition eines Mitarbeiters den Richtwerten einer Kennzahl widersprechen 
und damit der Wahrheitsgehalt der Kennzahl angezweifelt wird. DB erklärt, dass Mit-
arbeiter mit Fachkenntnis auch die Entscheidungsgewalt haben, bei der Definition der 
Toleranzen mitzuwirken und die eigenen Erfahrungen somit miteinzubringen. Diese 
zusätzliche Entscheidungsgewalt kann dadurch auch Kostensenkungen implizieren und 
sollte sich positiv auf die Arbeit des jeweiligen Mitarbeiters auswirken.  

● SL spricht auf Aufforderung von SK das Thema der Krankheitsquote an, und fragt ob sich die 
Situation seit dem Austritt von SL zum Besseren gewendet hat.  

o DB erklärt, dass sich an dieser Situation leider nicht viel geändert hat seither. SL fragt, 
ob DB – unter der Annahme dass die hohe Krankheitsquote eine Folge von mangelnder 
Motivation ist – grundsätzlich das Potential sieht, anhand der Verfügbarkeit von Daten 
einen größeren Teil der Entscheidungsbefugnis auf untergeordnete Mitarbeiter zu über-
tragen, und dadurch deren Motivation zu erhöhen. DB erwidert, dass das Teilhabenlas-
sen der Mitarbeiter an Entscheidungen mit Sicherheit positive Auswirkungen auf deren 
Motivation hat. Seitdem der einzelne Mitarbeiter über die neuen Instrumente selbst Ein-
träge im Schichtbericht vornehmen kann, ist die gelieferte Information ganz anders zu 
bewerten. Während früher die Information mündlich weitergegeben wurde und oftmals 
verloren ging, kann der Mitarbeiter nun den jeweiligen Maschinenstatus dokumentieren 
und in der Folge feststellen, welche Gegenreaktionen dadurch ausgelöst wurden. In die-
sem Sinne nimmt der Mitarbeiter direkt an der Gesellschaft und am Optimierungspro-
zess teil. Ebenso kann sich der Mitarbeiter den aktuellen Status jederzeit selbst anzeigen 
lassen und sich die Aufträge selbst holen, ohne ständig beim Vorgesetzten nachzufra-
gen und Anweisungen erhalten zu müssen, wodurch die Abhängigkeit von anderen 
deutlich reduziert und das Selbstwertgefühl gestärkt wird.  
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● DB erwähnt, dass auch über eine Reduzierung der monotonen Arbeitsschritte die Arbeit der 
Mitarbeiter erleichtert und die Motivation erhöht werden kann. Die Implementierung von In-
strumenten, die einen selbst-regulierenden Prozess ermöglichen, sorgen dafür, dass eintönige 
manuelle Messarbeit eliminiert werden kann. DB erklärt, dass bei den Fertigungslinien auf 
Basis der Messergebnisse am Ende des Prozessablaufs die Einstellungen an den Bearbeitungs-
maschinen am Beginn des Prozessablaufs kontinuierlich und automatisiert neu kalibriert wer-
den, sodass der Output sich stets innerhalb der vorgegebenen Messtoleranzen befindet. Es han-
delt sich dabei um eine Regulierungsschleife zur Prozessoptimierung.  

● SL leitet den dritten Abschnitt des Interviews ein, und fragt inwiefern die Leistungsbeurteilung 
der Mitarebeiter auf Daten basiert.  

o DB erklärt, dass die Leistungsbeurteilung keinem geregelten Ablauf folgt, da es bei AH 
kein leistungsbasiertes Entlohnungssystem gibt. Grundsätzlich stehen anhand der BDA 
Instrumente jedoch alle Daten zur Verfügung, die zur Analyse der Produktivität der 
Mitarbeiter benötigt werden. Stückzahlen, Ausschussraten und Stillstandsgründe kön-
nen dem einzelnen Mitarbeiter zugeordnet und mit den Sollwerten, basierend auf fest-
gelegte Taktzeiten, abgeglichen werden. Das System ist schon ziemlich „gläsern“ für 
den Mitarebeiter, laut DB.  

o SL hälft fest, dass sich die Mitarbeiter zwar mehr überwacht fühlen könnten, jedoch 
auch eine Chance darin sehen könnten, dass überdurchschnittliche Produktivität trans-
parent abgebildet wird. DB stimmt zu.  

o DB erklärt, dass vor allem die Leistungsbeurteilung der indirekten Mitarbeiter – 
Schichtführer und Einrichter – problematisch ist. Einrichter haben ein breites Tätig-
keitsfeld und sie nur über Rüstzeiten zu bewerten, würde zu kurz greifen. Inwiefern die 
Schichtführer die Belegschaft motivieren kann gar nicht direkt gemessen werden, son-
dern nur indirekt über kumulierte Stückzahlen, wobei hier auch noch einige andere Fak-
toren eine Rolle spielen.  

o SL hält fest, dass DB indirekt zwei wichtige Aspekte angesprochen hat, die beim De-
sign von Leistungsbeurteilungssystemen zu berücksichtigen sind – Vollständigkeit und 
Steuerbarkeit – und meint, dass diese beiden Aspekte im Falle von indirekten Mitarbei-
tern schwierig in eine Kennzahl zu integrieren sind. DB bestätigt dies.  

● SL fragt, welche Kennzahl die Arbeitsleistung des gesamten Bereichs der mechanischen Bear-
beitung am besten wiederspiegelt.  

o DB erklärt, dass die Produktivität die entscheidende Kennzahl ist, da dort sämtliche 
Faktoren mit einfließen. Bei Kapazitätsengpässen bezieht sich DB auch auf die Nut-
zung, um die Anlagenverfügbarkeit auf die vollen 24 Stunden gesehen verifizieren zu 
können.  

o SL fragt, ob auch der OEE im Fokus steht. DB erklärt, dass der OEE in der Produktivi-
tätskennzahl integriert ist, wobei Produktivität zusätzlich noch darauf schließen lässt, 
ob das richtige Bedienverhältnis eingehalten wurde. SL und DB sind sich einig, dass 
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die Berechnung der Produktivität unter bestimmten Umständen – wie beispielsweise 
bei unterschiedlichem Auslastungsgrad zweier von ein und demselben Mitarbeiter be-
dienten Maschinen – kaum möglich ist, und deshalb etwas mit Vorsicht zu genießen 
ist.  

● SL fragt auf Aufforderung von SK wie schwierig es laut DB sein sollte, die für die genannten 
Kennzahlen gesteckten Ziele zu erreichen, beziehungsweise welcher Zielerreichungsgrad das 
höchste Motivationsniveau der Befehlsempfänger und Belegschaft hervorrufen würde. SL ver-
weist dabei auf seine Erinnerungen und auf die Tatsache, dass bei AH generell sehr ambitio-
nierte Ziele definiert wurden.  

o DB sagt, dass ein Ziel grundsätzlich smart sein soll. Das Ziel sollte messbar sein und 
der Mitarbeiter sollte einen Einfluss auf die Zielerreichung haben. Der Mitarbeiter 
sollte bei der Zielsetzung des Vorgesetzten mit im Boot sein, sodass ein in den Augen 
des Mitarbeiters erreichbares Ziel definiert wird.  

o Da es verschiedene Gründe haben kann weshalb ein Ziel nicht erreicht wird, sollte der 
Vorgesetzte am Ende der Beurteilungsperiode auch subjektive Anpassungen vorneh-
men können, wenn er feststellt, dass der Mitarbeiter trotz großer Bemühung knapp am 
Ziel gescheitert ist.  

 
ENGLISH VERSION 
 

● SL explains that the interview is divided into three major sections: competencies, responsibil-
ities and structure of the division, use of data and related advantages and disadvantages, per-
formance assessment based on data. 

● SL asks DB to tell a bit about his job, responsibilities, and the structure of the division. 
○ DB declares that he is head of mechanical processing. After the washing was recently 

outsourced, the focus is now only on mechanical processing. MS and ML occupy two 
directly subordinate positions, those of the team leader processing and of the automa-
tion technician. There are also two process optimizers, a number of shift supervisors, 
as well as the setters and machine operators. The core task is to manufacture the right 
product, in the right quantity and quality, at the right time. 

○ The cast components are transported from the foundry to the mechanical processing 
area, sent to quality assurance by the incoming goods inspection, distributed to the ap-
propriate storage locations by logistics, and assigned to the respective milling or turning 
machines based on the production planning. DB controls production via the respective 
shift supervisor and the shift report, in which all production-related information – inci-
dents, improvements, downtimes, complaints – is collected, documented and transmit-
ted to the respective responsible person. 

○ The manufacturing process differs from product to product and also depends on the 
volume of a project. Complete, automated production lines were created for some high-
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selling products, such as the centering plate, where the entire machining process – mill-
ing, intermediate cleaning, turning, washing, dimensional control, pore and density test-
ing, and stacking – runs automatically. With other products, however, the machines are 
still set up manually. 

● SL asks what role data plays in DB’s everyday work, to what extent processes and decisions 
are based on data and which data is basically used for this. 

○ DB explains that it is extremely important to be able to understand at any time to what 
extent the respective jobs are processed according to plan, whether there is a time lag, 
what the quality status of the machines is in terms of cycle time and scrap rate, how 
long the downtimes last, and how much time buffer until delivery to the customer or to 
the external processor who carries out the last process step, etc. This enables the prior-
itization of jobs and the coordination of employees so that possible bottlenecks can be 
remedied in good time. The most important instruments, besides the shift report, are 
CastVisu and above all PlanVisu, through which the entire capacity planning for the 
next 4 months is processed. 

● SL summarizes that the available process data therefore have an important coordination func-
tion and asks whether DB sees other advantages that result from the use of this data. 

○ DB explains that monitoring tool change cycles is currently the focus of his attention. 
In this context, machine and process data play a significant role in enabling the respon-
sible employees to intervene early and proactively. An early warning system signals at 
which point in time on which machine the tool has expired and must be replaced, so 
that downtimes can be significantly reduced. 

○ Another advantage, according to DB, is that it can be determined at an early stage 
whether and when machine damage is in the offing, so that predictive maintenance ac-
tions can be defined. This is done by continuously monitoring the cycle times and the 
sensors of axis motors with regard to power consumption and wear. Since the delivery 
times for certain spare parts are sometimes considerable, and urgent repairs are also 
time-consuming and expensive, such damage cases should be avoided at all costs. The 
difficulty is to determine the correct tolerance limits from all the available data, consid-
ering which values need to be reacted to and within which limits you are still in the 
normal wear range. 

○ SL states that this tolerance limit definition requires specialist knowledge and process 
understanding. DB agrees and declares that the recording of data is decisive in order to 
gain experience. 

● DB starts mentioning disadvantages without being asked, and explains that the large amount 
of data generated is only useful if the recipient knows what to do with the data. DB believes 
that sometimes there are not enough employees who can process the data accordingly so that 
it can be used. This is a very time-consuming process. 
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● SL mentions that TS sees a great advantage in the fact that the provided data enables the com-
pany to better utilize the specific knowledge of employees. SL asks whether DB agrees that 
since the implementation of the BDA tools, those employees directly involved in the processes 
underlying the data have been given additional decision rights, instead of only having to follow 
process descriptions defined by superiors, as it was the case before.  

○ DB agrees and points out that an employee will have a lot more fun working if, on the 
basis of the available data, he can prepare everything necessary for a repair inde-
pendently and in good time and thus can significantly reduce downtime. Using 
DokVisu, the employee can also independently access all documents required for re-
pairs and carry out the removal and installation of the machine elements autonomously, 
so that the machine is ready for use again in a short time. SL notes that this can also 
expand the field of activity of the employee. DB agrees. 

○ DB notes that, on the other hand, decisions are also taken away from the employee if 
the time of a due repair is determined via tolerance limits. SL asks whether there are 
also situations in DB’s area where the feeling and intuition of an employee contradict 
the guideline values of a key figure and thus the truthfulness of the key figure is ques-
tioned. DB explains that employees with specialist knowledge also have the decision-
making power to participate in defining the tolerances and thus to bring their own ex-
perience to bear. This additional decision-making power can also imply cost reductions 
and should have a positive effect on the work of the respective employee. 

● At SK’s request, SL raised the issue of the sickness rate and asked whether the situation had 
changed for the better since SL left AH. 

○ DB explains that unfortunately not much has changed since then. SL asks whether DB 
– assuming that the high sickness rate is a result of a lack of motivation – basically sees 
the potential to transfer a greater part of the decision-making power to subordinate em-
ployees based on the availability of data, and thereby increase their motivation. DB 
replies that allowing employees to participate in decisions is sure to have a positive 
impact on their motivation. Since the individual employee has been able to make entries 
in the shift report himself using the new instruments, the information supplied has to be 
assessed very differently. While the information was previously passed on orally and 
was often lost, the employee can now document the respective machine status and sub-
sequently determine which counteractions have been triggered. In this sense, the em-
ployee participates directly in society and in the optimization process. Likewise, the 
employee can have the current status displayed at any time and get the jobs themselves 
without constantly having to ask the supervisor and receive instructions, which signif-
icantly reduces dependency on others and strengthens self-esteem. 

● DB mentions that reducing the monotonous work steps also makes the work of the employees 
easier and increases motivation. The implementation of instruments that enable a self-regulat-
ing process ensure that monotonous manual measurement work can be eliminated. DB explains 
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that on the production lines, based on the measurement results at the end of the process, the 
settings on the processing machines at the start of the process are continuously and automati-
cally recalibrated so that the output is always within the specified measurement tolerances. It 
is a regulatory loop for process optimization. 

● SL introduces the third section of the interview and asks to what extent the employee perfor-
mance assessment is based on data. 

○ DB explains that the performance appraisal does not follow a regulated process, since 
there is no performance-based remuneration system at AH. Basically, however, the 
BDA tools provide all the data needed to analyze employee productivity. Quantities, 
reject rates and reasons for downtime can be assigned to the individual employee and 
compared with the target values based on defined cycle times. The system is pretty 
“transparent” for the employee, according to DB. 

○ SL states that the employees may feel more monitored, but could also see an oppor-
tunity in the fact that above-average productivity is shown transparently. DB agrees. 

○ DB explains that the performance assessment of indirect employees – shift supervisors 
and fitters – is particularly problematic. Fitters have a wide range of activities and only 
evaluating them via set-up times would fall short. The extent to which the shift leaders 
motivate the workforce cannot be measured directly, but only indirectly via cumulative 
quantities, whereby a few other factors also play a role. 

○ SL notes that DB has indirectly addressed two important aspects that need to be con-
sidered when designing performance appraisal systems – completeness and managea-
bility – and believes that these two aspects are difficult to integrate into a metric in the 
case of indirect employees. DB confirms this. 

● SL asks which key figure best reflects the work performance of the entire division of mechan-
ical processing. 

○ DB explains that productivity is the key figure, since all factors are included. In the 
event of capacity bottlenecks, DB also refers to the utilization in order to be able to 
verify the availability of the plant over the full 24 hours. 

○ SL asks whether the OEE is also in focus. DB explains that the OEE is integrated in the 
productivity index, whereby productivity also indicates whether the correct operating 
relationship has been applied. SL and DB agree that the calculation of productivity is 
hardly possible under certain circumstances – such as when the level of utilization of 
two machines operated by one single employee is different – and it should therefore be 
treated with caution. 

● At the request of SK, SL asked how difficult, according to DB, it should be to achieve the goals 
set for the KPIs mentioned, or which degree of goal achievement would cause the highest level 
of motivation among the command recipients and the workforce. SL refers to his memories 
and to the fact that in general very ambitious goals were defined that could only be achieved in 
very rare cases.  
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○ DB says that a goal should always be smart. The goal should be measurable and the 
employee should have an influence on the goal achievement. The employee should be 
on board when the objectives are set by the supervisor, so that a goal is defined which 
can be achieved in the eyes of the employee.  

○ Since there can be various reasons why a goal is not achieved, the supervisor should 
also be able to make subjective adjustments at the end of the assessment period if the 
employee has just barely failed to achieve the goal despite great efforts. 

 


