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Productivity improvement and multiple 
management controls:  

Evidence from a manufacturing firm 
 
 
 
 
 
Abstract 
Purpose – The present paper explores the multiple management control systems (MCSs) involved in 
productivity improvement in manufacturing and how they interrelate. Research has largely neglected 
the multiplicity and interrelationships of these MCSs.  
Design/methodology/approach – Drawing on an abductive case study approach, we collected 
empirical data from a global automotive supplier that produces complex systems for passenger cars. 
Recent productivity-improvement activities are analysed to identify and explain the interrelationships 
among the multiple MCSs affecting these activities.  
Findings – The study shows how a broad range of MCSs are involved in productivity improvement. 
The study identifies and explores both complementary and conflicting relationships among the MCSs 
and demonstrates how managers rely on a set of mechanisms to alleviate tensions and strengthen 
complementarities among these MCSs. 
Research limitations/implications – As this paper is based on a single case study, future research 
can contribute further generalisations (analytical and statistical) with respect to the MCSs involved 
in productivity improvement, how they are interrelated, and which mechanisms managers use to 
manage their interrelationships.  
Practical implications – Managers seeking to control and improve productivity should consider the 
complete control package and its interrelationships instead of focussing on each MCS separately.  
Originality – The present paper contributes to the knowledge of the multiplicity and 
interrelationships of MCSs involved in productivity improvement and the type of managerial work 
required to manage their interrelationships. 
Keywords Management control systems, Productivity, Manufacturing 
Paper type Research paper 
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1. Introduction 
The decades-long drive for productivity improvement within manufacturing is intense. Consequently, 
multiple technological innovations and innovative productivity-improvement systems have emerged 
(e.g. Schmenner, 2015; Park and Li, 2019; Abolhassani et al., 2019), and they have helped to increase 
productivity levels in practice and advanced the development of the operations management 
discipline (Schmenner and Swink, 1998).  
We now know a great deal about how productivity improvement within manufacturing is affected by 
a complex combination of contextual variables (Spring et al., 2017), resource variables (Abolhassani 
et al., 2019; Park and Li, 2019), management practices and concepts such as lean (Gunasekaran et 
al., 2000; Abolhassani et al., 2019), and leadership and communication (Sting and Loch, 2016). 
However, we know less about the combination of different types of management control systems 
(MCSs) that are involved in and affect productivity-improvement activities (hereafter PI activities) 
(Jin et al., 2016; Güldenpfennig and Hald, 2019). Although some studies have explored the 
complexities of measuring productivity in manufacturing environments (e.g. Mohanty and Rajput, 
1988; Jagoda et al., 2013), little attention has targeted the multiplicity of management controls 
affecting employees in their work with productivity improvement, how they interrelate, and what the 
implications are for managers and their work.  
The present paper draws on an insight from management control research (Malmi and Brown, 2008; 
Grabner and Moers, 2013; Laguir et al., 2019) that has received relatively little attention in operations 
management: no MCS exists in isolation; rather, a combination of multiple MCSs (e.g. strategic 
performance measures, quality management procedures, manufacturing principles, budgets, company 
culture, etc.) determines the achievement of an organisation’s goals (e.g. productivity improvement). 
This implies that the effectiveness of an MCS is determined by its interrelationships with other types 
of MCSs in the specific organisational setting. Further, the MCSs can interact in both complementary 
and conflicting ways in this endeavour (Grabner and Moers, 2013; Van der Kolk et al., 2020). This 
makes control tasks complex and directs attention to the mechanisms and the managerial work 
required to deal with these interrelationships.  
The objective of this study is to address the lack of knowledge regarding the multiplicity of 
management controls affecting employees in their work with productivity improvement. We 
operationalise this objective by focussing on the MCS that is used to control employees’ PI activities 
on the factory floor and explore its interrelationships with other MCSs in the manufacturing context. 
Other research has studied this type of MCS (e.g. Siegel, 1980; Pritchard, 1990; Baines, 1997), which 
we refer to here as the productivity improvement system (hereafter the PI system). But whereas other 
research has studied it primarily in isolation, we pursue the aspiration in management control theory. 
By advancing our understanding of how this MCS interrelates with other MCSs, we aim to gain more 
knowledge of how the efficacy of the PI system is conditioned by its interrelationships with other 
MCSs.  
Thus, to address this objective, we formulate the following research questions: 

(1) Which MCSs operating within a manufacturing context affect the proper functioning of the 
PI system, and what are their interrelationships?  

(2) Which mechanisms do managers use to alleviate tensions and strengthen complementarities 
between these MCSs and the PI system?  

Drawing on a case study approach, we collected empirical data from a case company. A global 
automotive supplier gave us the opportunity to study the specific MCSs involved in its PI activities. 
Our in-depth single case study concentrates on the PI system that in the case company is considered 
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the engine driving productivity improvement at the plant. This MCS, the PI system, is the point of 
departure in our study of productivity improvements, MCSs, and their interrelationships.  
We analyse recent PI activities to identify the interrelationships among the multiple MCSs affecting 
these activities, and we explore how these interrelationships are conditioned and shaped within the 
individual organisational setting. In particular, the data demonstrate how the interplay of multiple 
MCSs creates managerial work involving a set of mechanisms that managers apply to exploit the 
complementary interrelationships and reduce tensions in the conflicting relationships.  
This paper makes three major contributions. First, it contributes to the productivity-improvement 
research, which typically focuses on one MCS at a time, such as a performance measurement system 
(e.g. Mohanty and Rajput, 1988; Jagoda et al., 2013), when studying productivity improvement. We 
demonstrate how multiple MCSs are also involved in managing the improvement. Second, the paper 
contributes to the still sparse but growing body of literature concerned with the interrelationships 
between MCSs within the operations management discipline (e.g. Nielsen et al., 2018; Pešalj et al., 
2018) by providing a deeper insight into how the interrelationships between MCSs essential for 
operations management emerge in an individual organisational setting. In this respect, we corroborate 
the system of systems perspective (Bourne et al., 2018), which is a research perspective that 
encourages the explorations of the specific organisational conditions shaping the interrelationships 
between MCSs in the individual organisational setting. Third, the paper contributes to MCS research 
in more general terms (e.g. Malmi and Brown, 2008; Grabner and Moers, 2013; Gerdin et al., 2019; 
Van der Kolk et al., 2020). In particular, our study contributes to case study MCS research that already 
focuses on MCS interrelationships and their construction in other types of organisational setting (e.g. 
Lukka and Pfister, 2019; Van der Kolk et al., 2020). We shed further light on the organisational 
complexity of MCS interrelationships by demonstrating the impact of a broader range of MCSs, 
compared with what has previously been studied, and by illustrating that the interrelationships can 
take both complementary and conflicting forms (e.g. Friis et al. 2015). The paper also contributes to 
our understanding of what has also been referred to as “tension complexity” (Van der Kolk et al., 
2020) by identifying the mechanisms managers use to release tensions and develop 
complementarities.  
The remainder of the paper is organised as follows. First, it presents relevant theory on productivity 
improvement and multiple MCSs. The applied research design and methods are then explained. In 
the analysis section, the identified MCSs and their interrelationships are illustrated. Finally, the paper 
presents the discussion and conclusion as well as managerial and theoretical implications and 
limitations. 

2. Theory: Multiple management control systems for productivity improvement 
2.1 Productivity improvement 
Researchers argue that productivity improvement is essential to the operations management discipline 
(Schmenner, 2015) and is a fundamental outcome of the continued development and growth of society 
(Krugman, 1994, as cited in Schmenner, 2015, p.314). Thus, activities directed at improving 
productivity are fundamental and have been the object of research for decades (e.g. Jin et al., 2016). 
The term “productivity improvement system” has been used in operations management research to 
refer to a system that entails measuring productivity as a starting point for improvements and for 
pursuing productivity-improvement programmes (e.g. Siegel, 1980, p.15; Pritchard, 1990; Baines, 
1997).   
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The research on productivity improvement is rich, and it has identified a broad range of factors that 
affect such improvement. These factors can be classified into four groups (Güldenpfennig and Hald, 
2019): (1) external environment and organisational context, such as the location of the firm, industry 
type, and law and regulations (e.g. Demeter et al., 2011; Spring et al., 2017); (2) different types of 
resource variables concerning labour and the workplace (e.g. degree of employee empowerment, 
annual working days), processes and product design (e.g. planning and control, layout of lines and 
cells, standardisation), and technology (e.g. automation level, equipment maturity) (e.g. Schmenner 
and Cook, 1985; Gunasekaran et al., 2000; Abolhassani et al., 2019); (3) factors of leadership and 
communication skills, such as culture feedback, motivation, and appreciation (e.g. Schmenner and 
Cook, 1985; Demeter et al., 2011; Sting and Loch, 2016); and (4) different types of management 
practices/concepts, such as the lean system and the total quality management system (e.g. 
Gunasekaran et al., 2000; Demeter et al., 2011; Abolhassani et al., 2019).  
Another important stream of research shows how accounting practices moderate the relationship 
between lean manufacturing initiatives and their effects (Kennedy and Widener, 2008) and how 
management accounting and control practices work together as a package in a lean manufacturing 
environment (Fullerton et al., 2013). Previous research has also proposed that the management of 
improvement activities in manufacturing may require changes in accounting practices, and this can 
lead to tensions between old and new forms of control that need to be managed (Tillema et al., 2015). 
Thus, the productivity-improvement research is rich, and it illustrates how multiple factors (e.g. 
Güldenpfennig and Hald, 2019), including those representing accounting practices and MCSs (e.g. 
Fullerton et al., 2013; Kennedy and Widener, 2008), affect productivity improvement. However, there 
is limited knowledge about how multiple MCSs simultaneously influence PI activities in 
organisations and interrelate in individual organisational settings. The relationship between PI 
activities in the manufacturing context and the MCSs related to them is highly complex and needs 
more attention. This is the objective of the present study. 

2.2 Multiple management control systems 
Recently, the operations management literature has started to recognise different types of control in 
relation to performance management in general, but we still need more insight into productivity 
improvement. Smith and Bititci (2017) analyse the intervention effect of social controls on technical 
controls, which results in employee engagement and improved performance. Nielsen et al. (2018) 
consider three different types of control – social, behavioural, and output control – in relation to lean 
management and their effects on firm performance. They analyse the complementary effects of 
different MCSs and recommend an integrated control system. Pešalj et al. (2018) consider four types 
of control – beliefs, boundaries, diagnostics, and interactivity – while focussing on the tension created 
by short- and long-term goal achievements. Thus, although much has been achieved, more research 
is needed to understand the complex interplay of multiple MCSs operating in the same operations 
management setting and in particular the interrelations at stake when it comes to PI activities within 
manufacturing.  
In our study, MCSs are conceptualised according to Merchant and Van der Stede (2017) as any 
management tool, device, system, or process that ensures employee behaviour is directed toward goal 
achievement. Furthermore, when it comes to producing knowledge of MCSs in organisational 
practices, we draw on the idea that it is important to direct attention toward “the individual, molecular 
units of organisational control (e.g. standards, policies, norms) that are applied to control processes” 
(Cardinal et al., 2010, p. 57, as cited in De Jong et al., 2014, p.1704). This idea recognises that 
“examining MC [management control] practices at a too aggregated level […] results in overlooking 
these subtleties in MC design” (Grabner and Moers, 2013, p. 415) as well as the proposition that 
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“gaining a deeper understanding of the interdependence between MC practices may require an 
analysis of more specific attributes” (Bedford et al., 2016, p. 23). 
To gain a deeper understanding of MCSs and their interrelationship, we draw on research that 
explores how the interrelationships between multiple MCSs are constructed and conditioned by the 
contingencies and actors within specific organisational settings (e.g. Friis et al, 2015; Lukka and 
Pfister, 2019; Van der Kolk, 2020). This approach provides a useful lens for analysing a PI system 
and its interrelationships with other MCSs in a specific manufacturing organisation. 
As MCSs do not operate in isolation (Malmi and Brown, 2008; Friis et al., 2015), the character of 
interrelations among MCSs should be considered in order to understand the efficacy of the single 
MCS. MCSs can interrelate in both a positive, complementary way and a negative, conflicting way 
(Malmi and Brown, 2008; Friis et al., 2015; Van der Kolk et al., 2020). Thus, the character of 
interrelationships can result in either synergies or trade-offs concerning the efficacy of an MCS (e.g. 
Friis et al., 2015). Interrelations among MCSs that involve conflicts can lead to tensions (i.e. tension 
complexity) (Van der Kolk et al., 2020), thereby impairing the “fit” (Gerdin et al., 2019), “internal 
consistency” (Grabner and Moers, 2013), or “balance” (Van der Kolk et al., 2020) among the MCSs. 
Our study considers how this balance is achieved, and we apply the concept of mechanisms to 
conceptualise what managers do to exploit the complementarities and mitigate the tensions. In this 
respect, we follow others (e.g. Elster, 1989; Hedström and Swedberg, 1998) and use the concept of 
mechanisms to understand “the cogs and wheels” (Elster, 1989, p.3) that bring causal relationships 
into existence in a social setting (Hedström and Swedberg, 2005, p.7). Thus, a mechanism is a causal 
relationship in which managers believe – a management principle – and that they pursue to manage 
the interrelationships among MCSs; the principle of empowerment or trust building is one such 
principle (Miller, 2003). These mechanisms appear in both general and more specific versions in 
social settings (Hedström and Swedberg, 2007). For example, the principle of empowerment has a 
general character, whereas expanding an employee’s responsibility in a given project is a specific 
mechanism the manager can apply to execute the general mechanism, that is, empowerment. 

3. Research design and methods 
Our understanding of the interrelationships among multiple MCSs related to productivity 
improvement is at an early stage, and the theoretical conceptualisations need further development. 
Therefore, our research is exploratory and necessitates qualitative methods (Eisenhardt and Graebner, 
2007). To address the formulated research questions, we adopt an abductive approach. Thus, our 
approach rests on the logic of inference to explanations (Mantere and Ketokivi, 2013) and involves 
our attempt to modify the logic of the general theory in order to reconcile it with the observed 
contextual idiosyncrasies (Ketokivi and Choi, 2014). Specifically, the MCS typology of Merchant 
and Van de Stede (2017) and the understanding of interrelations among MCSs conceptualised by 
Malmi and Brown (2008) and Grabner and Moers (2013) represent our starting point for identifying 
and observing which of the multiple MCSs operating within the explored manufacturing context are 
affecting the proper functioning of the PI system. We further interpret our data to develop the best 
possible explanation of the mechanism used to alleviate tensions and strengthen complementarities 
between these MCSs and the PI system.  
A single case study is chosen to describe a phenomenon in detail (Siggelkow, 2007). Thus, we can 
deeply elaborate on the interrelationships as well as the mechanism involved and can compare 
evidence on the interrelations of MCSs by including multiple data sources that need to be considered 
in the specific organisational setting. 
  



7 

3.1 Case selection and company profile 
The case firm is located in Germany and is a manufacturing plant of a global automotive supplier that 
produces complex systems for passenger cars. The firm has about 400 employees, and the plant is 
organised into departments, each of which is controlled by a department manager. The production 
department is separated into manufacturing and assembly areas, both led by a group leader. Each 
group leader is responsible for a cross-functional team, one for assembly and one for manufacturing. 
Below the group leaders, there are shift leaders, who are responsible for the shift teams across the 
entire production department (assembly and manufacturing). Functions such as sales, research and 
development, and information technology (IT) are organised centrally at a site responsible for the 
entire European region. To stay competitive and maintain long-term relationships with customers, 
productivity improvement is an important part of the plant’s daily work. The company continuously 
undertakes long-term productivity improvement initiatives, which are operationalised by multiple 
productivity-improvement projects. 
This case plant was selected because it is heavily and continuously involved in productivity-
improvement projects and initiatives and employs a productivity-improvement system to manage its 
productivity improvement. The control of individual productivity-improvement projects and 
initiatives as well as their prioritisation and portfolio management within the organisation will be 
referred to as the PI system. Both managers and employees interpret this system as the driver of 
productivity improvement. Furthermore, the site belongs to a global organisation with a corporate 
governance structure and formal MCSs. Thus, the case firm is embedded in a structure characterised 
by complex decision-making and communication processes, which makes it an ideal location for 
studying the interrelationships among multiple MCSs. For confidentiality reasons, we name the 
company AutoComp.  
3.2 Data collection  
To gain deep insights into the interrelationships between the PI system and other MCSs in the 
organisational setting as well as to enable data triangulation, multiple types of data were collected at 
the case firm (see Table I).  
First, semi-structured interviews (e.g. Kvale and Brinkmann, 2009) were conducted with 
representatives of different levels and functions at the case plant. We aimed for diversity and obtained 
responses from department managers, group leaders, supervisors, and engineers to capture different 
perceptions within the case plant. Respondents were selected on the basis of their involvement in 
productivity-improvement initiatives or projects and their overall understanding of the plant 
processes. In addition to the initial interview, follow-up interviews and discussions of the initial 
findings were conducted. Most of the interviewees could contribute insights into more than one 
initiative or project. 
We structured interviews around loosely defined themes, which allowed the respondents to explain 
themselves and prompted greater information sharing and elaborations (Barratt and Choi, 2007). The 
interview instrument is included in Appendix B.  
In total, 21 interviews were conducted, and all interviews were audio recorded. We stopped collecting 
additional data when we reached the point of theoretical saturation. We determined this point to be 
“when three further interviews have been conducted with no new themes emerging” (Francis et al., 
2010, p.1234). Concerning the identification of relevant MCSs, the saturation point was reached after 
five interviews, at which point no new MCS related directly to the PI system was identified. 
Concerning the interrelationships between the PI system and other related MCSs, theoretical 
saturation was reached after 19 interviews. At this point no new interrelationships and mechanisms 
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were identified. We then conducted two additional interviews to clarify details related to 
interrelationships and mechanisms. 
Second, company documents were reviewed to understand the defined measures and targets as well 
as the planning process. Thus, for instance, the business plan and the balanced scorecards (BSCs) of 
the plant and departments helped us understand the linkage between the company’s strategic goals 
and the nonfinancial measures and objectives for productivity-improvement initiatives. In addition, a 
formal IT system intended to track and follow up on individual targets and personal development was 
reviewed to understand its influence on employees’ feedback and productivity improvement.  
Third, we deployed participant observation, another key source of data, which enabled an insider 
perspective and complete contextual embeddedness (Tracy, 2013). The first author’s job as a logistics 
manager in the case company enabled access to observations of meetings at the plant and provided 
insights into the activities and procedures connected to follow-ups on the productivity initiatives and 
related discussions. Several types of meetings were attended, such as regular meetings of the plant 
management team, BSC review meetings, and strategy meetings that shed light on the goal 
deployment in relation to productivity-improvement projects. Another example was attendance at 
working council meetings, which contributed to the understanding of tensions between employers’ 
initiatives and perceptions of the working council members. The first author’s full-time presence 
throughout the project further helped us capture the nuances and meanings of employees’ utterances 
within the business environment. This author’s familiarity with company-specific concepts and 
abbreviations facilitated the data collection and analysis processes. However, the caveats and dangers 
regarding the objectivity of participant observations were acknowledged (Bennett et al., 1992). 
Regular project reviews were held to ensure that the degree of participation was not hindering 
objectivity. 

Insert Table I around here 

3.3 Data analysis 
Data collection and analysis were performed as a dynamic process whereby we began analysing data 
as they were collected. To trace the development of constructs, the data and analysis results were 
organised into the case study database (Eisenhardt and Graebner, 2007) and analysed using NVivo 
software. To enable the analysis, the interviews were transcribed and the observations, notes, and 
documents were enclosed and sorted.  
To identify the multiple organisation-wide MCSs that are interrelated with the PI system, we first 
applied open coding (Corbin and Strauss, 2008) of the interviews by grouping phrases, sentences, or 
paragraphs into codes and categories. We looked for traces of the planning and control process related 
to the PI activities.  
On this basis, we proceeded with axial coding. This step was specifically designed to provide more 
detail about the nature and workings of the identified MCSs and about their interrelation with the PI 
system. The type of control enabled by each identified MCS was developed using theoretically 
grounded codes based on the work of Merchant and Van der Stede (2017). To examine the 
interrelationships among the identified MCSs, we initially adopted the frameworks developed by 
Malmi and Brown (2008) and Grabner and Moers (2013). However, our data analysis also allowed 
new types of interrelationships to emerge (Corbin and Strauss, 2008). Thus, a code represents an 
element of an interrelationship or a mechanism (Appendix A). The first category of a code represents 
the type of interrelationship – either complementary or conflicting – and the second category links 
the interrelationship to the MCS. 
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Throughout the data collection and data analysis processes, we applied strategies to improve the 
reliability and trustworthiness of the data. First, the full-time presence of one of the authors during 
the project and this author’s familiarity with the company’s operations helped to capture nuances and 
meanings, which improved the data reliability. Second, all authors discussed the coding scheme. This 
process also helped reduce the risk of bias potentially originating from the inclusion of an insider 
perspective. Third, multiple types and sources of data were collected, which enabled triangulation 
and helped reduce bias. Concerning informants, we included organisational actors from different 
hierarchical levels, functional areas, and groups, which helped us view the phenomena from diverse 
perspectives (Eisenhardt and Graebner, 2007). 

4. Analysis of the multiple management control systems involved in productivity improvement 
We identified five MCSs that interact with the PI system. Our analysis found that these MCSs play 
important roles in productivity improvements at AutoComp: 

1. The productivity improvement system 
2. The strategic performance measurement system 
3. The compensation system 
4. The performance appraisal system 
5. The standards control system 
6. The company culture 

Table II summarises the key characteristics of the six MCSs. Furthermore, we classify the six MCSs 
according to Merchant and van der Stede’s (2017) management control framework, illustrating the 
scope of MCSs involved in controlling productivity improvements in the case company.1  

Insert Table II around here 

4.1 The productivity improvement system 
The company’s PI system controls the productivity improvement initiatives and projects (i.e. PI 
activities). It is an operational MCS that was referred to in the interviews as the “engine” driving PI 
activities. This includes the control of individual projects and initiatives as well as their prioritisation 
and portfolio management within the organisation. The MCS ensures the accountability of actions on 
the shop floor, which is needed to improve productivity; therefore, we also classify this MCS as an 
action control system, which is a MCS used to ensure “that employees perform (do not perform) 
certain actions known to be beneficial (harmful) to the organization” (Merchant and Van der Stede, 
2017, p.86). 
The procedures and practices for controlling the PI activities show significant similarities across the 
different departments at the plant, leading us to regard this type of control as one system. The PI 
activities are performed by cross-functional teams that are typically led by a manufacturing or an 
application engineer. What is common to all PI activities at the plant is the tracking of actions in a 

 
1 Throughout our analysis, we use the terms for the MCSs introduced in this section rather than Merchant and Van der 
Stede’s (2017) terms. We do so because Merchant and Van der Stede’s classes of MCSs are more general than ours, 
which implies that there are, in some cases, more than one MCS of the same class according to Merchant and Van der 
Stede’s framework. Consider, for example, that framework’s personnel and action management control class. Using more 
specific terms, which are also used extensively in the literature, makes it easier for us to clarify what type of MCS we are 
referring to in our explanations. 
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continuous, running, open-item list. In addition to meetings in the cross-functional teams, there are 
daily morning meetings in the factory’s various manufacturing units to review the status of production 
of the previous 24 hours. These meetings address productivity issues. A new productivity initiative 
can be triggered or feedback regarding already-established improvement initiatives can be provided. 
For example, the reported downtimes at a workstation of an assembly line or the rework rate provide 
rapid feedback to the participating engineers. 
Whereas the majority of priorities and overall goals for improvement are determined within the 
plant’s management team, the initiation and execution of specific improvement activities are led by 
the cross-functional teams. This indicates the substantial decentralisation of the organisation when it 
comes to operationalisation of the productivity-improvement process. AutoComp engages in multiple 
PI activities. One example is the improvement of the output of products per shift from a newly 
installed assembly line contributing to a major portion of the plant’s turnover. Equipment downtimes 
as well as barriers to the optimal human–machine interfaces are addressed and countermeasures are 
installed.  

4.2. The strategic performance measurement system  
AutoComp’s strategic performance measurement system also plays a significant role in managing 
productivity improvements. Strategic performance measurement systems specify, decompose, 
implement, and adjust strategic goals. They provide top managers with decision information and align 
actions and decisions throughout the organisation (e.g. Hanson et al., 2011). AutoComp’s strategic 
performance measurement system is a combination of a BSC (Kaplan and Norton, 1992) and a 
budgeting process. These two performance measurement systems create an organisation-wide 
framework that conveys both financial and nonfinancial targets, which function as long-range plans. 
Therefore, we categorise AutoComp’s strategic performance measurement system as a result-control 
system (Merchant and Van Der Stede, 2017).  
The strategic performance measurement system focuses on controlling three types of resources. First, 
investment in new equipment is central when beginning the production of new customer products. 
Here, the use of equipment for multiple products to increase volume flexibility is a challenge. Second, 
as only major components are manufactured in-house, control of material productivity is essential for 
offering a competitive product price. Third, human resources (HR) are essential for productivity, and 
the control and facilitation of labour productivity is a major concern. The output per shift and the 
labour rate are overall measures capturing the productivity of labour, machines, and assembly lines. 
To reach the planned operating income, the plant management team defines targets associated with 
all selected financial and nonfinancial measures. The selected measures and their targets are 
summarised in the BSC, which contains multiple productivity measures, such as labour productivity 
rate, overall equipment efficiency, and the plant’s overall productivity status. The operational 
departments – assembly, machining, logistics, and quality assurance – have their own local BSCs, 
which include both measures from the plant’s BSC and measures defined within the department. 
If departments plan to utilise planned investments or costs, an approval process must be followed. 
This process ensures that the spending is within the planned budget and is necessary. It is possible to 
request additional investments that exceed the planned budget if these investments and costs relate to 
an improvement project and meet return-on-investment targets. 

4.3 The compensation system 
The compensation system is another MCS (Malmi and Brown, 2008) that is important for productivity 
improvement at AutoComp. According to Merchant and Van der Stede (2017), the compensation 
system plays a key role in attracting and retaining the right group of employees and is hence a key 
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element in the company’s personnel control strategy (p.368). The design choices regarding this MCS, 
which are administered by AutoComp’s HR department, are multiple and include the salary level 
(Gerhart and Newman, 2020), the weight put on extrinsic versus intrinsic rewards (Gagné and Deci, 
2005), pay-for-performance proportion of total salary (Osterloh and Frey, 2002), and pay differentials 
among employees (Zenger, 2016). Each of these choices may have significant effects on employee 
behaviour and organisational goal achievement.  
Our analysis offers some key insights into the multiple facets of this MCS. First, employees involved 
in PI activities at the plant are well paid compared to the local labour market, which makes it possible 
to attract and retain well-qualified employees in this market. Nevertheless, this MCS cannot ensure 
that all AutoComp employees are well qualified (see the discussion of the performance appraisal 
system). Second, interviews reflect a high level of intrinsic motivation among employees involved in 
productivity improvement at AutoComp, and managers consider it an important reward component. 
Thus, the latest employee satisfaction survey (from 2018) confirmed that AutoComp has an 11% 
higher engagement index compared to the country average. Third, our analysis reveals that the 
employees’ pay-for-performance proportion is practically non-existent. Finally, the compensation 
system is characterised by a low pay differential, meaning that employees are paid the same for the 
same job. For instance, for positions at an assembly-line station, there are only two available salary 
grades, one for a position with less complexity and one for a position with more complexity. This is 
a result of a negotiation between AutoComp and the work council, which was supported by the union 
and the employers’ federation. 
4.4 The performance appraisal system 
The HR department administers yet another type of personnel MSC (Merchant and Van der Stede, 
2017) that affects productivity improvement at AutoComp. It is a performance appraisal system 
(Murphy and Cleveland, 1985) that helps managers set goals for employees and provide performance 
feedback. This system is intended to play a facilitating role and is not used for rewards and incentives, 
as is the case in some organisations (Cappelli and Tavis, 2016). Therefore, although AutoComp’s 
performance appraisal and compensation systems are both administered by HR, they are in fact 
distinct MCSs. The facilitating role follows two tracks: (1) competence development and (2) 
individual performance feedback and goal setting. HR is responsible for the design and facilitation of 
this MCS, but the execution of system procedures is the responsibility of department managers. 
This MCS defines the development objectives for an employee according to the competencies needed 
to perform the job or to develop the employee’s ability to perform new tasks or fill a new position. 
Examples of such development objectives include attending a seminar to improve skills that are 
important for PI activities or developing the social skills needed for working in cross-functional 
teams. As for individual performance goals, the department managers and team leader define 
objectives and targets in collaboration with their employees for the running year. These objectives 
and targets relate to individual performance issues as well as competence development that is relevant 
for productivity improvement. Once the objectives are set, the employee registers them in the 
company-wide HR software tool, and the objectives serve as the employee’s work priorities for the 
current year.  
For both individual performance goals and competence development, reviews of progress toward the 
objectives are performed mid-year and at the end of the year. In these reviews, the employee’s overall 
performance is assessed by their immediate superior, and barriers to reaching the targets are 
discussed. The assessment compares the employee’s performance with expectations and the job 
description of that particular position.  
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4.5 The standards control system 
The standards control system ensures that the firm is operating within boundaries that protect the firm 
from harm and foster its survival. The aim of this MCS is to guarantee that actions taken to improve 
productivity comply with existing standards, general rules, and policies. The standards control system 
is a specific type of action control focused on internal control and documentation and legitimisation 
for outside stakeholders (Merchant and Van der Stede, 2017).  
Although this system contains numerous standards, laws, and rules, our analysis identifies three 
standard controls related to productivity improvement. The aim of these controls is to ensure that 
productivity improvements lead to no harm for employees and the company: 

• The formalised international quality norm of IATF 16949 
• Internal product and process standards  
• Labour and working standards 

First, the major quality standard is the international quality norm of IATF 16949, which presents the 
product and process requirements of major car manufacturers. The entire company is encouraged to 
ensure that product and process quality meets this norm. Second, AutoComp develops internal 
product and process standards over time. The most prevalent of these are working instructions 
describing administrative and manufacturing processes and the use of corresponding standard forms. 
Third, our analysis identifies labour and working standards as highly important for AutoComp’s 
productivity improvement. In addition to the working rights represented by labour law, employees’ 
rights are protected by agreements between the employers’ federation and the union as well as the 
Working Council Constitution Act. The working council must approve changes in the work 
environment and work content, and such changes are often initiated by productivity-improvement 
initiatives. 
Measures for both the quality and work standards are implemented and traced. For quality, the process 
capability of relevant product measures is traced. In addition, the number of customer complaints is 
continually assessed. For work standards, the number of working hours without a safety incident is 
assessed. 

4.6 The company culture 
Cultural control, embedded in values and norms, has a profound effect on employee behaviour in 
organisations (Merchant and Van der Stede, 2017, p.67). It is another type of MCS as opposed to a 
measurement system, because it rests on deviations from values and norms rather than metrics. We 
identify two cultural norms that influence productivity improvement at AutoComp: collaboration and 
equality. Collaboration is promoted as the most significant value by AutoComp’s global formal value 
catalogue, which represents the beliefs of the entire corporation. Our analysis shows that managers 
and employees underline high dependency and the need to collaborate in relation to productivity 
improvements. Equality, which is historically embedded, is encouraged by management and the 
union, and workers have traditionally been seen as equal and paid equally.  

5. Exploring the interrelationships between the PI system and other management control 
systems 

This section analyses the interrelationships among MCSs. To address research question 1, we place 
the PI system at the centre of our analysis and explore its relation to the remaining five MCSs. We 
highlight how the five MCSs complement the PI system and enable the firm to cope with multiple 
aspects of productivity improvement. However, to address research question 2, we also identify the 
tensions and conflicts in this “system of systems” (Bourne et al., 2018) and acknowledge that the 
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complementarities among the MCSs do not arise by themselves but need to be crafted by AutoComp 
managers. This requires significant managerial work and decision-making, and in the analysis, we 
outline the important mechanisms used by the managers to exploit the complementarities and mitigate 
the tensions among the MCSs involved in productivity improvement at the plant.  
5.1 Relationship to the strategic performance measurement system  
There are clear complementarities but also conflicting relations between the PI system and strategic 
performance measurement system. In terms of the complementarities, we identify two major 
enhancing effects: the coordination effect and the motivation effect.  
First, the strategic performance measurement system conveys the strategic goals that are important 
for coordinating the PI activities to ensure organisational value creation. The PI system 
operationalises planned actions to achieve these strategic goals. In principle, all nonfinancial 
measures from the strategic performance measurement system can serve as goals for the PI system. 
Recently, and based on top-management decisions, focus has been placed on the scrap rate (material 
productivity), material cost rate (material productivity), downtime (equipment productivity), and 
output per shift (labour productivity). The strategic performance measurement system also offers 
guidance concerning financial resources with the objective of meeting the budget established for the 
year and for each customer product. This coordination effect makes it possible to prioritise when 
dealing with multiple initiatives and to devise a portfolio of projects/initiatives that ensures the 
highest possible level of strategic goal achievement.  
Second, the communication of strategic measures, goals, and financial constraints is found to have a 
positive effect on employees’ intrinsic motivation (Osterloh and Frey, 2002). Thus, the strategic goals 
are internalised by individual employees, and the strategic performance measurement system 
provides employees working with productivity improvement a broader picture, a sense of belonging, 
and commitment (Gagné and Deci, 2005). Thus, employees find that their own improvement 
activities are closely tied to the organisation’s broader goals (e.g. profit, quality improvement, 
winning customer projects, savings requested by the customer). A department manager provided the 
following example: 

At the beginning [of the project], it was clear. Everybody started off with the 
understanding that we need cost reduction; otherwise, we lose that project. 

Our analysis identifies three mechanisms that managers activate to foster these complementarities 
between the PI system and the strategic performance measurement system. First, the department 
budget planning meetings highlight the limitations of funds and the effect of these limitations on 
AutoComp’s operating profit. Second, the BSC reviews, performed once a month in the management 
meeting and within department meetings, emphasise the importance of employees’ contribution to 
the BSC measures. Third, the quotation process for new products underlines that even a few cents in 
a product calculation can determine whether the company wins or loses a customer. 
Our analysis also reveals two types of tensions between the interfaces of these two MCSs. The first 
relates to the problem of aligning the PI activities with the strategic goals (Hanson et al., 2011). Even 
when the relationship between the strategic goals and PI activities is initially clear and well defined, 
the directions that the activities subsequently take are not always well aligned with the strategic goals. 
A department manager explained this phenomenon as follows: 

There, … it’s not really one-to-one. Because, I think, we have such a break 
[disruption], at least in my view, between what I think we should do and what 
we actually do and consider as appropriate. 

The managerial work required to ensure alignment, according to managers at AutoComp, occurs at 
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the shop-floor level, where daily walk-throughs and meetings are needed to review scrap, output, and 
downtime in production areas. The participants are the production manager, group leader, assembly 
line leaders, maintenance technicians, and supplier quality engineers. Another practice undertaken to 
ensure managerial adjustment opportunities is to elevate a project to the status of “plant topic”, which 
spotlights the project as one of the most important projects at the production site. Projects with this 
status receive reporting during plant management meetings once a month and presentation on the 
canteen TV. 
The second type of tension consists of resource constraints that are considered barriers to productivity 
improvement, such as a perceived lack of funds for the technical equipment needed for plant and 
improvement projects. AutoComp managers have put a specific mechanism in place to deal with 
financial constraints. A detailed and well-grounded business case is conducted to grant funds for 
technical equipment or changes to the product that enhance productivity and have a short payback 
time. However, preparing a convincing savings calculation takes time, expertise, and practice, and 
employees consider this a barrier to implementing improvement ideas. 

5.2 Relationship to the compensation system 
The compensation system complements the PI system in two ways. First, the compensation system 
ensures that AutoComp can attract and retain well-qualified employees, which is critical for the PI 
activities. Second, the compensation system supports the feeling of equality, which is important for 
employees’ intrinsic motivation and the effort they devote to the PI activities.  
First, AutoComp managers are aware that they pay their employees “good salaries” or a “competitive 
market salary”. The salary level is the result of negotiations between the union and the employer’s 
association and is considered very competitive in the region. This ensures that the firm is able to 
attract and retain highly qualified employees from the local/regional labour market. There are limits 
to how many competencies and how much knowledge AutoComp can attract from the external labour 
market. There are at least two explanations for this. (1) Recruiting external competencies and 
knowledge from the labour market would be too expensive for AutoComp, given the shortage of 
highly qualified engineers in the market in general. This implies that AutoComp would end up 
competing in the national labour market and with larger German automakers, and it is considered 
unrealistic to reach beyond what the local/regional market offers. (2) The competencies and 
knowledge that can be recruited from the outside easily become too general, as productivity 
improvement requires firm-specific knowledge and competencies. These constraints explain not only 
why internal competence development is important for AutoComp as explained in the next section, 
but also how important it is to master the labour market mechanisms to not only attract but also retain 
a critical mass of engineers to perform the PI activities.  
Furthermore, AutoComp’s compensation package is designed to support the sense of equality among 
employees. This is also a result of negotiations between the union and the employer’s entailing a low 
pay differential among employees involved in the PI activities. Equality is also supported by the 
decision not to activate the pay-for-performance component of the employee’s salary. The decision 
to eliminate these significant extrinsic reward mechanisms from the compensation system, which 
could potentially lead to crowding out (Osterloh and Frey, 2002), matches our finding that AutoComp 
managers perceive employees’ intrinsic motivation as a much more important driver of productivity 
improvements.  

5.3 Relationships to the performance appraisal system 
We identified two complementary interrelationships between the PI system and the performance 
appraisal system. First, the individual performance feedback and individual goal setting that the 
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performance appraisal system provides complement the PI system’s team-based performance goals 
and feedback, because they guide individual employees in the cross-functional team and may have a 
positive effect on their motivation. Second, the performance appraisal system’s focus on individual 
employees’ competence development is critical to the success of PI activities. Although such 
complementarities may seem obvious, they do require significant managerial work to achieve. 
Although the focus on individual performance goals and feedback does not inherently complement 
the PI system, it does so when AutoComp managers are successful in facilitating individual 
employees’ work processes and support their motivation by means of the performance appraisal 
system. Individual performance appraisals can easily produce a crowding-out effect that undermines 
the intrinsic motivation of individual employees (Osterloh and Frey, 2002). Managers at AutoComp, 
however, are oriented toward a crowding-in effect, which is a mechanism by which individual goal 
setting and feedback processes aim to stimulate feelings of competence, autonomy, and relatedness 
among employees to support their intrinsic motivation (Gagne and Deci, 2005) and encourage them 
to better perform their work processes. A department manager underlined that the face-to-face 
performance appraisal meetings with every employee play a significant role in this regard:  

Yet I think that the talk is good because I believe that my employees count on 
my opinion and want feedback, and we are pretty honest in dealing with each 
other in the department. ... I believe they value simply having time, talking 
with each other. 

In addition, keeping a clear focus on the competence development of individual employees in the 
cross-functional teams is also a key resource for supporting intrinsic motivation, because it stimulates 
the feeling of competence.  
The second complementary effect between the two MCSs relates to competence development. Again, 
the success of the effect requires significant managerial work. In this case, it is because performance 
appraisal systems are often (or only) used for individual reward (i.e. pay-for-performance) (e.g. 
Murphy and Cleveland, 1985). For decades, scholars have underlined that performance appraisal 
systems too often aim to work as both a reward mechanism and a development mechanism 
(McGregor, 1960; Cappelli and Tavis, 2015) and, by doing so, fail to succeed in either respect. The 
fact that AutoComp has invested substantial work and resources in designing the performance 
appraisal system as a competence development mechanism and that managers refrain from using 
performance appraisals in monetary reward decisions explains the complementary relationships.  

5.4 Relationship to the standards control system 
There are clear complementarities but also conflicting relationships between the PI system and the 
standards control system.  
Regarding the complementarities, our analysis identifies one major enhancing effect: legitimacy via 
compliance. It is important for AutoComp to comply with industry and broader institutional rules and 
standards related to, for example, safety and the environment. The standards control system ensures 
the required legitimacy of the productivity improvements in this respect. Thus, the interrelationship 
with the standards control system enables institutional support and enables AutoComp to deliver to 
global automakers.  
However, from a productivity-improvement perspective, legitimacy via compliance is not achieved 
without tensions and conflicts. In terms of conflicting relationships, our analysis identifies two major 
tensions: verification-effort inertia and working-council objections. Productivity-improvement 
actions lead to changes that must be verified in regard to product and process standards, and this is a 
tedious process that creates inertia. Our data show that this is a conflicting interrelationship with fast 
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and effective goal deployment, because extra time and effort are needed and costs increase. Thus, 
mechanical engineers, who are responsible for installing technical components to improve cycle time, 
cannot simply install them at the assembly line. Instead, they need to initially start a release process 
for changes in which several other functions, such as quality engineers, need to verify their changes. 
In this way, the Standards Controls System requires mechanical engineers to start a sometimes long-
lasting verification process that could discourage them from initiating productivity-improvement 
initiatives.  
Another tension identified in our analysis is caused by the complexity involved in managing work 
organisations’ laws and rules, which are monitored by AutoComp’s working council. This 
engagement of the working council is identified as conflicting with appropriate targets for the output 
quantities of the assembly lines. Our analysis indicates that working council members are sometimes 
critical of raising the output targets for each shift, even if new technical equipment and actions to 
increase the cycle time on the assembly line would allow for meeting these targets. They argue that 
operators have no piecework wage and are paid for working time. According to the working council, 
giving employees a performance target would place unnecessary pressure on them. Thus, group 
leaders, who are responsible for the output in their production area, face an exhausting process in 
which they must convince working council members to agree on a higher output target. We found 
that some group leaders, because they anticipated this burden, decided to accept a lower assembly 
line output target. 
One mechanism that AutoComp deploys to manage verification-effort inertia is to achieve as much 
alignment with technical standards as possible. In many cases, the institutional demands are converted 
to technical standards for the productivity-improvement teams. However, we also find that the cross-
functional team structure is a mechanism designed to mitigate this negative interrelation, because 
quality and application engineers are part of the improvement teams and can directly judge effects, 
effort, interference, and potential barriers. This helps to speed up the alignment process and reduce 
long-term risks.  
Concerning working-council objections, the weekly meetings between the working council and 
department managers and group leaders are the first venue in which changes related to productivity 
improvements are presented and discussed. Extra meetings or site inspections are planned by the 
responsible department manager or group leader to present the intended changes to working council 
members. 

5.5 Relationships to company culture 
The PI system is complemented by the cultural norms presented in Section 4 – that is, collaboration 
and equality. However, management by culture/norms does not happen on its own. Like management 
by numbers, it requires extra work.  
Collaboration among the employees is expected, and it supports a key element of the PI system – 
namely the cross-functional teams that perform PI activities at the plant.  
For individual workers, the task of collaboration is not directly measured by any of the MCSs 
involved in PI activities at AutoComp. It is regulated through cultural norms by means of monitoring 
and enforcement by managers and the cross-functional group members. A department manager 
formulated the importance of collaboration as follows:  

It is all about the common good of AutoComp, if I can express it that way. 
It’s like on the bazaar [market] sometimes, everybody starts with exaggerated 
requirements and, in the end, we always find a compromise that is best for the 
whole [team]. 
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The norm of equality makes it easier to develop and undertake group work, and it strengthens the PI 
system’s ability to fulfil its management control tasks (Miller, 2003). Furthermore, our analysis 
reveals that both norms support employees’ intrinsic motivation. Both norms stimulate employees’ 
sense of belonging, which is one of the three basic psychological needs that, according to self-
determination theory, support intrinsic motivation (Gagné and Deci, 2005). 
However, executing this cultural control requires AutoComp managers to pull the triggers of social 
monitoring and enforcement of cultural norms. This is achieved by walk-throughs on the production 
floor and through the broad set of meetings they have with employees as well as through the informal 
rewards and recognitions that managers use to enforce cultural norms (e.g. breakfast and cake 
celebrations). It is important to note that managers do not do this alone. Employees also play a 
significant role in promoting and monitoring cultural norms. This highlights the underlying collective 
effort needed to succeed and develop strong cultural norms.  
Figure 1 summarises the configuration of MCSs involved in AutoComp’s PI activities. 

Insert Figure 1 around here 

6. Discussion and conclusion 
To understand the management control of productivity improvement at AutoComp, focussing on the 
PI system is essential. This MCS is highlighted as the driver of productivity improvement in the case 
company, but our study demonstrates that the effectiveness of this MCS is closely interrelated with 
various other MCSs, which are important for explaining how the firm achieves productivity 
improvements.  

6.1 Understanding productivity improvement through a multiple- rather than a single-MCS 
perspective 
The PI system plays the key role in terms of managing PI activities on the shop floor. Although this 
MCS is characterised as the engine driving productivity improvement at AutoComp, other MCSs are 
also important for guiding, equipping, and motivating the employees performing PI activities. The 
strategic performance measurement system provides strategic guidance and priorities. The standards 
control system provides information about quality and industry and customer standards. The 
performance appraisal system, an MCS designed by the HR department for personnel control, ensures 
individual performance accountability, which clearly complements the team-based accountability 
mobilised by the PI system. It also adds competence development, which is important for the PI 
activities. The compensation system is yet another type of personnel control in play, and it allows 
AutoComp to attract and retain employees who play essential roles in PI activities. Finally, the 
company culture complements the PI activities with important norms of collaboration and equality, 
which facilitate work within the cross-functional teams. In this respect, five MCSs in the case 
company contribute important complements to the control of the PI activities and the functioning of 
the PI system.   

6.2. Three types of general mechanisms involved in managing MCS interrelationships 
Our findings also highlight that the complements originating from MCSs that interrelate with the PI 
system do not arise on their own. Managerial work involving a range of mechanisms ensures the 
presence of these effects and mitigates tensions. We summarise our findings by theorising three types 
of general mechanisms used by AutoComp managers. We further propose that these mechanisms play 
important roles in balancing multiple MCSs in other settings. We refer to them as communication, 
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internalisation, and socialisation mechanisms. We argue that managers’ combination of the three 
types of mechanisms ensures that the complementarities of the MCSs are exploited. Furthermore, 
each type of mechanism is decomposable into a range of submechanisms, which supports the findings 
of studies on social mechanisms in general (Elster, 1989; Hedström and Swedberg, 1998). In our case, 
the submechanisms further specify how the managers exploit and balance interrelationships among 
the MCSs.  
Communication mechanisms: 
Communication aims to create understanding, and our study demonstrates that understandability is 
vital in linking operational activities with strategic goals and priorities (Merchant and Van der Stede, 
2017) For example, the alignment pursued by the strategic performance measurement system is 
challenged by the tensions that arise between the strategic and operational levels of the organisation 
when decentralised team members take productivity-improvement efforts in directions that were not 
necessarily intended by the top managers (see also Johnston and Pongatichat, 2008). At AutoComp, 
it is obviously important for management to communicate not only the significance of the strategic 
goals and financial constraints conveyed by the strategic performance measurement system but also 
how employees should understand the competence development mobilised by the performance 
appraisal system. It is also clear that managers’ meetings with employees, walking around, and 
coaching are important mechanisms by which managers communicate and create a common 
understanding between themselves and employees regarding the strategic goals, competencies, and 
skills important for AutoComp. 
Internalisation mechanisms: 
Our study also demonstrates that the managers’ attempts to foster employees’ internalisation of the 
MCSs plays an important role in exploiting their complementarities. Internalisation refers to when 
individual employees “take in” the external regulation that an MCS represents (Gagné and Deci, 
2005) and the extent to which employees are intrinsically motivated to act accordingly (Osterloh and 
Frey, 2002). Thus, internalisation adds yet another layer to the kinds of mechanisms with which 
AutoComp managers work. Whereas the communication mechanisms are about creating 
understandability, the internalisation mechanisms are about supporting employees’ intrinsic 
motivation. Paralleling Osterloh and Frey’s (2002) argument that intrinsic motivation is important for 
knowledge-intensive and creative tasks, our case study highlights that intrinsic motivation is 
important for AutoComp’s PI activities. This explains why AutoComp managers focus so much on 
what work psychology calls the crowding out and crowding in of intrinsic motivation (Osterloh and 
Frey, 2002; Gagné and Deci, 2005). For example, the coaching approach used in the performance 
appraisals and the weight put on both the facilitation of individual accountability and competence 
development are important for supporting intrinsic motivation. Moreover, the design of the 
compensation system, which features low pay differentials and the absence of pay-for-performance, 
reduces the risk that the compensation system will produce perceived inequality on the shop floor, 
which can give rise to perceptions of unfairness and subsequently reduce intrinsic motivation 
(Osterloh and Frey, 2002).  
Socialisation mechanisms: 
Our case also demonstrates that cultural norms are important facilitators of productivity-improvement 
work. This requires socialisation and managers’ involvement in monitoring and enforcing the social 
significance of these norms (Miller, 2003). In this respect, our study of interrelationships among 
MCSs provides more insight into what it takes to exercise social or cultural control in a company’s 
operations (Smith and Bititci, 2017). It is clear from the study that cultural control does not happen 
on its own. It requires managers to communicate norms, encourage mutual monitoring and 
enforcement of these norms, and prioritise socialisation in their work (Miller, 2003). This is done, for 
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example, through meetings between managers and employees and informal events, such as team 
breakfasts and celebrations. Our analysis demonstrates the importance of these softer mechanisms in 
cultivating the interrelationships among MCSs and in ensuring productivity improvement. 

6.3. Advancing insights into the interrelationships among MCS involved in productivity improvement 
The present paper contributes to the operations management literature by demonstrating how multiple 
MCSs are involved in productivity improvement. It underlines that productivity improvement is a 
complex endeavour. Consideration of a single system in isolation would ignore the fact that other 
controls play important roles. We illustrate how multiple MCSs in combination play important roles 
in productivity-improvement work in a manufacturing environment. This finding complements the 
research on performance management of productivity, which has focused mainly on devising 
appropriate productivity measurement frameworks (e.g. Mohanty and Rajput, 1988; Jagoda et al., 
2013). 
The present study also complements the relatively sparse body of literature exploring MCSs within 
the operations management domain (Smith and Bititci, 2017; Bourne et al., 2018; Nielsen et al., 2018; 
Pešalj et al., 2018). It provides an empirical account that corroborates the system of systems 
perspective (Bourne et al., 2018), as six MCSs interrelate to form a complex system of control 
systems that can enable or constrain opportunities for management and the control of productivity. 
Our study also complements the work of Pešalj et al. (2018) by providing an alternative explanation 
of which types of MCSs interrelate in a manufacturing setting. Our case study offers a fine-grained 
description of the interrelationships of five MCSs with the PI system, thereby complementing studies 
of more generic MCS types, such as Simons’ four levers of control. 
Furthermore, the identified interrelationships and mechanisms provide new insights into what it takes 
to ensure continuous improvement work in manufacturing (e.g. Kennedy and Widener, 2008; 
Fullerton et al., 2013; Tillema et al., 2015). The identified mechanisms also contribute to research 
and provide new insights into the dynamics of MCSs’ interrelationships in practice (Grabner and 
Moers, 2013; Pfister and Lukka, 2019) and what it means to achieve a balance and fit between MCSs 
(Friis et al., 2015; Van der Kolk et al., 2020). Finally, empirical studies on MCSs have primarily 
focused on the interplay between two types of MCSs, such as value-based and result-based controls 
(Gerdin et al., 2019), technocratic (administrative) and socio-ideological controls (Alvesson and 
Kärreman, 2004), or accounting and structural controls (Bedford et al., 2016). Our study contributes 
to the research on interrelationships between MCSs by illustrating how the functioning of a broad 
range of MCSs converges on productivity improvement. 

6.4. Practical implications  
This case study has several implications for practitioners’ ability to manage and improve productivity. 
The interrelationships identified here should be a valuable resource for practitioners seeking to 
understand the complexities and opportunities involved in managing and improving productivity. One 
implication is that managers seeking to control and improve productivity should consider the 
complete control package instead of focusing on each MCS in isolation. That is, we recommend that 
managers seek to understand the entire system of systems and how the different control elements 
interrelate to collectively control productivity projects and initiatives. Specifically, operations 
managers should identify both complementary and conflicting interrelationships between MCSs and 
consider the three types of mechanisms that, according to our theory, help resolve conflicts and 
increase complementarity. This involves designing and applying effective communication, 
internalisation, and socialisation mechanisms. Details from this case study should be helpful in such 
endeavours. 
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6.5. Research limitations and potential avenues for future research 
This study has some limitations, which provide potential avenues for future research. First, our study 
is based on a single case study, limiting the generalisability of our findings. Thus, we call for other 
researchers to conduct multiple case studies and survey-based research to provide empirical evidence 
of the configurations and generalised structures that exist among MCSs in productivity-improvement 
work. In addition, more in-depth case studies conducted in other types of industries and operation 
contexts are needed, as these can help us understand whether the identified MCSs and their 
interrelationships are similar in other settings. Second, the case company was selected because of its 
comprehensive involvement in productivity-improvement initiatives. Firms involved in less 
comprehensive applications of productivity control and those with a different and less collaborative 
corporate culture may display other types of MCSs and interrelationships among them. Third, 
quantitative studies converting the findings of this study into a set of testable hypotheses are needed 
to substantiate the identified interrelationships. Fourth, the causality between the complementary and 
conflicting MCS interrelationships and productivity performance outcomes should be explored 
further. One central question that remains is as follows: What are the effects of specific frictions 
identified in the control package on productivity performance outcomes? We call for future research 
to address this and similar research questions, as such efforts will highlight the importance and 
potential of managing MCSs as a control package. 

References 
Abolhassani, A., Harner, E.J., and Jaridi, M. (2019), “Empirical analysis of productivity enhancement 

strategies in the North American automotive industry”, International Journal of Production 
Economics, Vol. 208, pp.140-159. 

Alvesson, M. and Kärreman, D. (2004), “Interfaces of control. Technocratic and socio-ideological 
control in a global management consultancy firm”, Accounting, Organizations and Society, Vol. 
29 Nos. 3-4, pp.423-444. 

Baines, A. (1997), “Productivity improvement”, Work Study, Vol. 46 No. 2, pp.49-51. 
Barratt, M. and Choi, T. (2007), “Mandated RFID and institutional responses: cases of decentralized 

business units”, Production and Operations Management, Vol. 16 No. 5, pp.569-585. 
Bedford, D.S., Malmi, T., and Sandelin, M. (2016), “Management control effectiveness and strategy: 

an empirical analysis of packages and systems”, Accounting, Organizations and Society, Vol. 51 
No. 1, pp.12-28. 

Bennett, D., Forrester, P., and Hassard, J. (1992), “Market-driven strategies and the design of flexible 
production systems: evidence from the electronics industry”, International Journal of Operations 
& Production Management, Vol. 12 No. 2, pp.25-37. 

Bourne, M., Franco-Santos, M., Micheli, P., and Pavlov, A. (2018), “Performance measurement and 
management: a system of systems perspective”, International Journal of Production Research, 
Vol. 56 No. 8, pp.2788-2799. 

Cappelli, P. and Tavis, A. (2016), “The performance management revolution”, Harvard Business 
Review, Vol. 94, pp.58-67. 

Cardinal L.B., Sitkin S.B., and Long C.P. (2010), “A configurational theory of control”, Sitkin, S.B., 
Cardinal, L.B., Bijlsma-Frankema, K.M. (Eds.), Control in Organizations, Cambridge University 
Press, Cambridge, pp.51-79.  

Corbin, J. and Strauss, A. (2008), Basics of Qualitative Research: Techniques and Procedures for 
Developing Grounded Theory, 3rd ed., Sage, Thousand Oaks, CA. 

De Jong, B.A., Bijlsma-Frankema, K.M., and Cardinal, L.B. (2014), “Stronger than the sum of its 
parts? The performance implications of peer control combinations in teams”, Organization 
Science, Vol. 25 No. 6, pp.1703-1721. 



21 

Demeter, K., Chikán, A., and Matyusz, Z. (2011), “Labour productivity change: drivers, business 
impact and macroeconomic moderators”, International Journal of Production Economics, Vol. 
131 No. 1, pp.215–223. 

Eisenhardt, K.M. and Graebner, M.E. (2007), “Theory building from cases: opportunities and 
challenges”, Academy of Management Journal, Vol. 50 No. 1, pp.25-32. 

Elster, J. (1989), Nuts and Bolts for the Social Sciences, Cambridge University Press, New York, NY. 
Espeland, W.N. and Sauder, M. (2007), “Rankings and reactivity: how public measures recreate 

social worlds”, American Journal of Sociology, Vol. 113 No. 1, pp.1-40. 
Francis, J.J., Johnston, M., Robertson, C., Glidewell, L., Entwistle, V., Eccles, M.P., and Grimshaw, 

J.M. (2010), “What is an adequate sample size? Operationalising data saturation for theory-based 
interview studies”, Psychology and Health, Vol. 25 No. 10, pp.1229-1245. 

Friis, I., Hansen, A., and Vámosi, T. (2015), “On the effectiveness of incentive pay: exploring 
complementarities and substitution between management control system elements in a 
manufacturing firm”, European Accounting Review, Vol. 24 No. 2, pp.241-276. 

Fullerton, R.R., Kennedy, F.A., and Widener, S.K. (2013), “Management accounting and control 
practices in a lean manufacturing environment”, Accounting, Organizations and Society, Vol. 38 
No. 1, pp.50-71. 

Gagné, M. and Deci, E.L. (2005), “Self-determination theory and work motivation”, Journal of 
Organizational Behavior, Vol. 26, pp. 331-362. 

Gerdin, J., Johansson, T., and Wennblom, G. (2019), “The contingent nature of complementarity 
between results and value-based controls for managing company-level profitability: a situational 
strength perspective”, Accounting, Organizations and Society, Vol. 79, Article 101058. 

Gerhart, B. and Newman, J.M. (2020), Compensation, McGraw-Hill Irwin, New York, NY. 
Grabner, I. and Moers, F. (2013), “Management control as a system or a package? Conceptual and 

empirical issues”, Accounting, Organizations and Society, Vol. 38 No. 1, pp.407-419. 
Güldenpfennig, M. and Hald, K.S. (2019), “Factors enhancing productivity in industrial 

environments”, Proceedings of the 26th International Annual EurOMA Conference, pp.2396-
2405. 

Gunasekaran, A., Forker, L., and Kobu, B. (2000), “Improving operations performance in a small 
company: a case study”, International Journal of Operations and Production Management, Vol. 
20 No. 3, pp.316-335. 

Hanson, J.D., Melnyk, S.A., and Calantone, R.A. (2011), “Defining and measuring alignment in 
performance management”, International Journal of Operations and Production Management, 
Vol. 31 No. 10, pp.1089-1114. 

Hedström, P. and Swedberg, R. (1998), Social Mechanisms – An Analytical Approach to Social 
Theory, Cambridge University Press, Cambridge. 

Jagoda, K., Lonseth, R., and Lonseth, A. (2013), “A bottom-up approach for productivity 
measurement and improvement”, International Journal of Productivity & Performance 
Management, Vol. 62 No. 4, pp.387-406. 

Jin, J.B., Leem, C.S., and Lee, C.H. (2016), “Research issues and trends in industrial productivity 
over 44 years”, International Journal of Production Research, Vol. 54 No. 5, pp.1273-1284. 

Johnston, R. and Pongatichat, P. (2008), “Managing the tension between performance measurement 
and strategy: coping strategies”, International Journal of Operations & Production Management 
Vol. 28 No. 10, pp.941-967.  

Kaplan, R.S. and Norton, D.P. (1992), “The balanced scorecard – measures that drive performance”, 
Harvard Business Review, January–February, pp.71-79. 

Kennedy, F.A. and Widener, S.K. (2008), “A control framework: insights from evidence on lean 
accounting”, Management Accounting Research, Vol. 19 No. 4, pp.301-323. 

https://research.cbs.dk/da/publications/uuid(d862e1aa-81be-439d-bb42-2b0bfeb46387).html
https://research.cbs.dk/da/publications/uuid(d862e1aa-81be-439d-bb42-2b0bfeb46387).html


22 

Ketokivi, M. and Choi, T. (2014), “Renaissance of case research as a scientific method”, Journal of 
Operations Management, Vol. 32 No. 5, pp.232-240. 

Krugman, P. (1994), The Age of Diminishing Expectations, Washington Post Company, Washington, 
D.C. 

Kvale, S. and Brinkmann, S. (2009), Interviews: Learning the Craft of Qualitative Research 
Interviewing, Sage, London. 

Laguir, L., Laguir, I., and Tchemeni, E. (2019), “Implementing CSR activities through management 
control systems: a formal and informal control perspective”, Accounting, Auditing and 
Accountability Journal, Vol. 32 No. 2, pp.531-555. 

Malmi, T. and Brown, D.A. (2008), “Management control systems as a package – opportunities, 
challenges and research directions”, Management Accounting Research, Vol. 19 No. 1, pp.287-
300. 

Mantere, S., and Ketokivi, M. (2013), “Reasoning in organization science”, Academy of Management 
Review, Vol. 38 No. 1, pp. 70-89. 

McGregor, D. (1960), The Human Side of Enterprise, McGraw Hill, New York, NY. 
Merchant, K.A. and Van der Stede, W.A. (2017), Management Control Systems: Performance 

Measurement, Evaluation and Incentives, 4th ed., Pearson Education UK, Harlow. 
Miller, G.J. (2003), Managerial Dilemmas, Cambridge University Press, Cambridge. 
Mohanty, R.P. and Rajput, I. (1988), “Productivity measurement in a manufacturing company”, 

International Journal of Operations & Production Management, Vol. 8 No. 4, pp.65-78. 
Murphy, K.R. and Cleveland, J. (1995), Understanding Performance Appraisal: Social, 

Organizational and Goal-Based Perspectives, Sage, London. 
Nielsen, H., Kristensen, T.B., and Grasso, L.P. (2018), “The performance effects of complementary 

management control mechanisms”, International Journal of Operations and Production 
Management, Vol. 38 No. 11, pp.2124-2148. 

Osterloh, M. and Frey, B.S. (2002), “Does pay for performance really motivate employees?”, Neely, 
A. (Ed.), Business Performance Measurement – Theory and Practice, Cambridge University Press, 
Cambridge. 

Park, K. and Li, J. (2019), “Improving productivity of a multi-product machining line at a motorcycle 
manufacturing plant”, International Journal of Production Research, Vol. 57 No. 2, pp.470-487. 

Pešalj, B., Pavlov, A., and Micheli, P. (2018), “The use of management control and performance 
measurement systems in SMEs: a levers of control perspective”, International Journal of 
Operations and Production Management, Vol. 38 No. 11, pp.2169-2191. 

Pfister, J.A. and Lukka, K. (2019), “Interrelation of controls for autonomous motivation: a field study 
of productivity gains through pressure-induced process innovation”, The Accounting Review, Vol. 
94 No. 3, pp.345-371. 

Pritchard, R.D. (1990), Measuring and Improving Organizational Productivity: A Practical Guide, 
Praeger Publishers, New York.  

Schmenner, R.W. (2015), “The pursuit of productivity”, Production and Operations Management, 
Vol. 24 No. 2, pp.341-350. 

Schmenner, R.W. and Swink, M.L. (1998), “On theory in operations management”, Journal of 
Operations Management, Vol. 17 No. 1, pp.97-113. 

Siegel, I.H. (1980), Company Productivity: Measurement for Improvement, W.E. Upjohn Institute of 
Employment Research, Kalamazoo, MI. 

Siggelkow, N. (2007), “Persuasion with case studies”, Academy of Management Journal, Vol. 50 No. 
1, pp.20-24. 



23 

Smith, M. and Bititci, U.S. (2017), “Interplay between performance measurement and management, 
employee engagement and performance”, International Journal of Operations and Production 
Management, Vol. 37 No. 9, pp.1207-1228. 

Spring, M., Hughes, A., Mason, K., and McCaffrey, P. (2017), “Creating the competitive edge: a new 
relationship between operations management and industrial policy”, Journal of Operations 
Management, Vols. 49-51 No. 1, pp.6-19. 

Sting, F.J. and Loch, C.H. (2016), “Implementing operations strategy: how vertical and horizontal 
coordination interact”, Production and Operations Management, Vol. 25 No. 7, pp.1177-1193. 

Tillema, S. and Van der Steen, M. (2015), “Co-existing concepts of management control: the 
containment of tensions due to the implementation of lean production.” Management Accounting 
Research, Vol. 27, pp.67-83. 

Tracy, S.J. (2013), Qualitative Research Methods: Collecting Evidence, Crafting Analysis, 
Communicating Impact, Wiley-Blackwell, Oxford. 

Van der Kolk, B., Van Veen-Dirks, P.M.G., and Ter Bogt, H.J. (2020), “How combinations of control 
elements create tensions and how these can be managed: an embedded case study”, Management 
Accounting Research, Vol. 48, pp.1-46. 

Zenger, T. (2016), “The case against pay transparency”, Harvard Business Review, September, pp.1-
6.  

  



24 

Table I – Empirical data sources 
Data Sources Time frame Quantity Comments 
Semi-structured 
interviews – first 
round 

Mar–Apr 2020 19 Interviews with 10 different managers, 
group leaders, supervisors, and engineers 

Semi-structured 
interviews – second 
round (clarification) 

Sep–Dec 2020 2 Interview with two department managers 

Observations Oct 2019– Sep 
2020 

8 Department-manager meeting, partly with 
project reporting on productivity projects 

3 Extended management meeting 
2 Long-range planning/business plan meeting 
2 Meeting with working council 
2 BSC review meeting 

1 Meeting with external auditors for 
IATF16949 standard 

1 Compliance training 
1 Meeting with president of business unit 
1 Communication action 

Company documents 2019–2020 

2 Plant BSC 2019/2020 
2 Department BSC 
1 Management review 2019 
1 Plant FCST 2020  
1 Business plan 2020–2021 
1 Culture survey 2018 

Access to company 
systems 2019–2020 1 HRM IT system (performance appraisal 

system) 
On-site stay of one 
author 2019–2020 1 100% at company 
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Table II – The six MCSs related to productivity-improvement activities in the manufacturing firm 
 The productivity 

improvement 
system 

The strategic 
performance 
measurement 
system  

The 
compensation 
system 

The 
performance 
appraisal 
system 

The standards 
control system 

The company 
culture 

Purpose of the 
MCS 

Controls the 
activities in cross-
functional teams 
planned to improve 
productivity  

Conducts overall 
performance 
planning and control 
in the manufacturing 
system and ensures 
strategic (financial 
and nonfinancial) 
accountability and 
responsibility 

Manages the 
compensation/rewa
rd structures of the 
individual 
employees  

Facilitates 
individual 
performance 
feedback and 
development of 
shop-floor workers  

Ensures compliance 
with standards, such 
as customer 
requirements, 
quality, and product 
reliability, as well 
as laws, regulations, 
labour rights, and 
institutions 

Initiates and 
regulates 
employees’ 
behaviour through 
corporate and firm’s 
formal beliefs, 
conscious and 
unconscious habits, 
and values 

Elements 
constituting the 
MCS 

• Cross-functional 
teams 

• Team-based 
targets 

• Decentralisation 
(high degree of 
freedom) 

• Multidimensional 
performance 
metrics and 
targets 

• Budget 
applications  

• Salary level 
• Pay differentials 
• Pay-for-

performance 
versus fixed 
salary ratio 

• Individual 
performance 
goals and 
feedback 

• Competence 
development 
plans 

• Product and 
production 
standards from 
multiple 
stakeholders 
(customers, 
unions, industry, 
etc.) 

• Norm of 
collaboration  

• Norm of equality 

Major function 
in relation to 
productivity 
improvement 

The system can be 
understood as the 
“engine” driving 
productivity-
improvement 
actions involving 
employees and the 
managerial layer of 
the firm 

The 
multidimensional 
performance 
measurement system 
sets budget targets 
for both financial 
and nonfinancial 
dimensions that are 
important for 
productivity 
improvement 

Rewards affect the 
attraction, 
retention, and 
motivation of 
employees, which 
are important for 
improvement 
activities 

Development of 
competencies and 
skills as well as 
individual 
performance 
feedback are critical 
for productivity 
improvements 

Compliance with 
productivity-
improvement 
actions is ensured to 
avoid negative 
effects and prevent 
harm to the firm 
(e.g. quality 
complaints, loss of 
skilled labour)  

Cultural norms play 
important roles in 
the social control of 
employees 
regarding 
productivity 
improvement  

Classification 
of MCS type 
 

Action control Result control Personnel control Personnel control Action control Cultural control 
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Figure 1 – The six MCSs and their interrelationships in the manufacturing firm (+ complementary / - 
conflicting interrelationships) 
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Appendix A: Illustration of coded data  
TYPE CODE QUOTE (Examples)  

1. Relationship with the strategic performance measurement system 

Complementary 
interrelationship 

The coordination 
effect 

“At the beginning [of the project], it was clear. Everybody started off with the understanding that we need cost 
reduction; otherwise, we lose that project.” 

The motivation effect “… everybody receives their money [salary], …thus, one can expect from himself or from others that they do the 
job that is in their job description, done in the right way. And cost reduction projects belong to it. … And those 
two, I have in mind, they think the same way: It’s their job, they get their money and they like to work at 
AutoComp, and that’s why … they come to see working at AutoComp as fun.” 

Mechanism for 
complementarities  

Department budget 
planning 

“I would basically appreciate hiring an optimiser in manufacturing, at least temporarily, especially for such 
projects. … I think it would pay off.” 
 
“I want a new device for 60,000 [example] and, for sure, I do not get it. … However, because you actually know 
that you will not get it, you are not planning with a new device for 60,000, and instead, you are using what you 
have and optimise that.” 

BSC reviews “We have the monthly reporting for this, actually, also with the countermeasures … about the balanced scorecard, 
but also about the plant topics. Basically, with the next steps, there is the visualisation of the target and the 
progress. And they are showing where we are currently as well as the countermeasures.” 

Quotation process “Especially in the last weeks, [manufacturing engineer] could not work on his assembly line, because he had to 
calculate many hours on a new project [new customer quotation].” 

Conflicting 
interrelationship  

The alignment 
problem of PI 
activities 

“There, … it’s not really one-to-one. Because, I think, we have such a break [disruption], at least in my view, 
between what I think we should do and what we actually do and consider as appropriate. 
 
“We are always good at initiating things, …, and then we are thinking it is running alone [the initiatives]. That is 
not working; that is lunacy.” 
 

Resource constraints “For 15 years now, I am used to it, to work how AutoComp is doing things: With the minimum of employees, 
with the minimum costs, and so on, and it is working always. Thus, actually, AutoComp is not doing anything 
wrong. … The point is, if I could wish something, I would wish for fewer resource constraints, you understand?" 

Mechanism to 
resolve alignment 
problem 

Management attention “The high management involvement, the high participation of the highest management, was what certainly gave 
them meaning, which was really the case here.” 
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Mechanism to 
resolve resource 
constraints 
problem 

Detailed and well-
grounded business 
case presentation 

“What I have learned at AutoComp is that if you document things with numbers, data, and facts – for instance, I 
need one employee more …, because of this and this, etc. – I will save that [certain money], then I will get them. 
…The same, if I need a device and can prove it with numbers, data, and facts and can argue and explain, then I 
will get this money.” 

2. Relationship with the compensation system 

Complementary 
interrelationships 
 

Attract and retain 
well-qualified 
personnel 

“Well, I really believe that somebody who thinks about what you have [salary level] at ‘AutoComp’ has this in 
mind, even there are people who do never get enough. … I have really many friends they are hairdresser, tiler, 
working somewhere else, if I see what they have been going through, and how much money they get for it, in 
comparison to somebody working on the line [at AutoComp] it’s actually a huge difference.”    

Feeling of equality “And in addition, what I had never seen in other companies before, we have an extremely uniform salary and 
wage structure. Others [companies] also have pay scale grouping but with graduations within the payment group. 
With us [AutoComp], on the shop-floor level, … and on the engineering level, everything is fixed as well, 
without any graduations.” 

Intrinsic motivation “Technicians, they feel really happy about resolving a problem.” 
 
“In that sense, primarily it’s [my] own motivation. Here, regularly, I throw material away. Bringing that, ideally, 
to a zero level [scrapping].” 

Conflicting 
interrelationship 

Insignificant financial 
rewards 

“It is not a performance assessment system; it’s just a simple supplement. On that basis, you cannot motivate the 
employees, because all receive the same, whether they do their job good or bad.” 

3. Relationship with the performance appraisal system 

Complementary 
interrelationships 

Individual 
performance feedback 
and goal setting 

“Yet I think that the talk is good, because I believe that my employees count on my opinion and want feedback, 
and we are pretty honest, dealing with each other in the department. … the talk, I believe they value simply 
having time talking with each other.” 
 

Employees’ 
competence 
development 

“What is actually done, if there are employees that stand out by good performance, they will be talked about, and 
these employees, as long they are interested, are considered for other jobs. There is definitely potential by doing 
that [recognition of performance].” 
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Mechanism for 
individual 
performance 
feedback and goal 
setting 

Supporting individual 
employees’ work 
progress 

“Our manufacturing engineers as well as the quality engineers, they influence by their actions these objectives 
significantly. Because I believe in it, my employees receive single targets, which contribute to the company 
objectives in the end.”  

4. Relationship with the standards control system 
Complementary 
interrelationship 

Legitimacy via 
compliance 

“Of course, it is also [dependent] on the customer approval, that he will approve it and also the tests. If I do a 
process change, I need to follow a change management process and in the change management process, all 
relevant functions need to agree. And possible side effects, …, need to be avoided.” 
 

Conflicting 
interrelationships  

Verification-effort 
inertia 

“Partially, it is dependent on the design. The design departments, the application engineering, and the Technical 
Design Centre, for final approval, if I need that for a welding seam change, I am dependent on other departments 
and other functions, [and] I am dependent on the product design.” 
 

Working-council 
objections 

“At our place, there is a working council. There is one or the other topic that doesn’t meet with approval. … If it 
does concern an employee, and an employee might need to operate other tasks to increase the output, it can come 
to conflicts, that the working council does not agree, because the workload is considered too high. …That can 
include everything [of tasks], that in the available time, more tasks are considered to be assigned.” 
  

Mechanisms to 
resolve problem of 
verification-effort 
inertia  

Focus on increased 
alignment with 
technical standards 

“It is all about the common good of AutoComp, if I can express it that way. … Everybody starts with, it’s like on 
the bazaar [market] sometimes, everybody starts with exaggerated requirements and in the end, we always find a 
compromise that is best for the whole [team].” 

Cross-functional team 
structure 

“That is really the great advantage of the cross-functional team structure, that you have many departments 
[functions] with direct communication in one place. That makes it more efficient working.” 

Mechanism to 
resolve problem of 
working-council 
objection 

Interaction with the 
working council 

“By now, we always find solutions also for the satisfaction of the working council. But it is a factor that needs to 
be considered. I do not know a situation where we could not do something because of the objection of the 
working council.” 

5. Relationship with the company culture 

Complementary 
interrelationships  

Norms of 
collaboration 

“It’s not that somebody has the project by themselves and is influencing the objective alone with their activities. 
These people need to be led and, in some cases, investments are necessary to make processes more robust. … 
What I want to say is, the objective is not dependent on a single person and that this person is doing a good job. It 
is, rather, teamwork and a leadership task.”  

Norms of equality “Everything is fixed without any graduations. One the one side, no bonus system, and on the other side, …, we 
have a performance appraisal system that does not provide financial differentiation and a uniform salary system.”   
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Mechanisms 
supporting the 
complementary 
interrelationship  

Social monitoring and 
enforcement of 
cultural norms 

“They would probably feel more involved. If you do always some tests and you do not get a result, I think, it is 
not motivating. But if they involve you and say ‘the test has been running good from your side’, …, it is 
somehow an appreciation or involvement.” 
 
“I think that the single actions should be better documented or communicated, … to the management. I do not 
say, what we do to reduce the scrap, ..., do not get information even when I am asking, …, needs to be tidier, …, 
not more often, but more clear reporting …, and regular, and with a clear intention.”  

Informal rewards by 
managers and 
employees 

“Mostly, there are verbal rewards. … In the cross-functional team, sometimes, when a project has been finished 
successfully, the department manager donates a breakfast.” 
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Appendix B: Interview instrument 
1. What initiatives and projects do you recognise that are targeting productivity improvement within this plant?  
2. For each of the named initiatives/projects, consider the following elements and provide some examples:  

- Is the initiative/project connected to a formal management system of the plant? If yes, to what system? 
- Who is the owner of the initiative or project? 
- Please explain the initiative/project in relation to goals, definitions, and measures. 
- Which control mechanisms are connected to the initiative/project? 
- To what extent are the objectives related to the initiative/project accepted?  
- What can be improved in relation to this initiative/project? Why? 
- Linkages and consistency (cause and effect relationships, actions of others, etc.) 
- Conflicts and barriers (resources, etc.) 
- Efforts 
- Incentives (formal rewards, informal rewards, etc.) 

3. When you review the last years: 
- What initiatives and projects concerning productivity improvement have been successful? Why?  
- What initiatives and projects concerning productivity improvement have been unsuccessful? Why? 
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