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ABSTRACT  

Performance dashboards are Business Intelligence and controlling tools that present their users 

with condensed, at-a-glance business information and support managerial decision-making. 

With companies increasingly under pressure because of competitors and the necessity to lower 

costs, dashboards can play an important role in improving business results.  

Additionally, the pool of available data increases exponentially as information technology 

advances. The increased data volume can no longer be processed by human beings, and 

automated IT-based solutions such as dashboards will therefore become more important. For 

this reason, it is necessary to improve dashboard performance, in particular with respect to the 

support they offer a human user. 

Research on performance dashboards as an interface for human users has so far focused on 

data visualisation and, partly, on the standardisation of presentational tools. The aspect of how 

the user utilises the information presented in the dashboard, in what usage scenarios PDs are 

or would be embedded in an organisation, and how knowledge about these factors may be used 

to improve dashboard development and usage have so far not been researched.  

To fill this gap, the thesis investigates the actual reporting practices of companies and the path 

from reporting to decision-making. To this end, an empirical qualitative interview study was 

conducted with 16 respondents.  

The results show, in contrast to assumptions in the literature, that the users have very different 

expectations of dashboards. Members of middle and lower management are to a large extent 

focused on the KPIs that they are responsible for and would welcome dashboard functions that 

aid them in decision-making and task prioritisation. In contrast, senior managers are less 

focused on specific KPIs because they tend to view changes in KPIs in a strategic context. The 

dashboard functions for them rather as a gateway to communicate with managerial staff. As 

these managers consider themselves in charge of decisions about action, dashboards offering 

guidance in the decision-making process are viewed as encroaching onto their area of 

responsibility.  

It has also become evident that dashboards will fail to facilitate decision-making processes if 

they do not go beyond simplifying the visual perception of information and, instead, also support 

their users‘ reasoning processes. Against this background, it is advisable to increase the focus 

on deviations between planned and actual values in KPIs and to introduce dynamic KPI 

selection processes that determine which KPIs to present in a dashboard. 
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Because of the increasing global competition (Gerber, 2010), firms are forced to improve their 

output and therefore to reduce their overall cost continually. One opportunity to improve output 

and reduce cost is to optimise performance through performance management (Roth, 2015; 

Brunner et al., 2013). Performance has to be measured against goals, and goals are derived 

from a firm’s strategy. With management tools such as the Balanced Scorecard (Kaplan and 

Norton, 2007), strategy is translated into specific goals. Beyond the need to translate business 

strategies into concrete business targets (Diefenbach et al., 2013), business targets have to be 

further broken down into individual targets for organisational units and, possibly, even for each 

manager. Controlling these individual targets requires access to an extensive body of business 

information, which may be provided by Business Intelligence (BI) and presented through 

reporting. Thus, a business reporting system has to be created to control all internal business 

processes of the organisation to facilitate performance management (Pan and Wei, 2012).  

Clearly, the operationalisation of business strategy, i.e. its being broken down into actionable 

goals and, in a further step, controllable indicators for the goals to be reached, is no trivial task. 

The challenge is to filter out the right data for the management and, therefore, a performance 

management aimed at using available data depends, to no small degree, on the selection, 

processing and presentation of data. It is evident that a lack of information, poorly selected 

information, and poorly processed or presented information may impede managers in making 

appropriate decisions. This is especially true if decisions have to be taken fast. Promptness in 

decision making, however, is of increasing importance in the dynamic environment companies 

operate in today. The problem of making decisions quickly and basing them on appropriately 

selected and interpreted data is not only encountered by senior management, but also by the 

middle management since dynamic environments make it increasingly necessary for decisions 

to be taken at the base. 

The performance dashboard (PD) holds the promise to present needed, up-to-date data in an 

easily accessible way. PDs present selected KPIs in an easy to understand manner and support 

managers in their decision-making process by providing them with essential information. 

However, the progress in business reporting supported by Information Technology (IT), 

including ‘big data’ (Chen et al., 2012) and Artificial Intelligence (AI) (Aronson et al., 2005; Cohen 

and Feigenbaum, 2014; Maes, 1994), will lead to an ever increasing pool of information. This in 

turn will require PDs to become more selective in the representation of information (Spies, 2010) 

at a glance (Few, 2013; Yigitbasioglu and Velcu, 2012). If an increasing amount of data can be 

evaluated and processed, then a selection of data must also be made (Razvi et al., 2005; Chen 

et al, 2012; Villalonga, 2004; Ford et al, 2003). Difficulties may arise when, in the course of the 
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development of the so-called Industry 4.0 (Brettel et al, 2014; Lasi et al, 2014), information 

becomes available to such a great extent that it must be pre-sorted by computers. 

This means that, at a theoretical level, a PD should reduce the complexity of company data 

(Williams et al, 2006). On the other hand, the reality presented at a reduced level of complexity 

in a PD may be distorted by oversimplification or by errors in the simplification process. This is 

a problem that poses itself whenever models, i.e. representations of real-world causal 

relationships with a reduced level of complexity, are developed.  

The comparison between PDs and models (Chowdhary et al, 2006) is relevant, even if PDs in 

the past and in the present have hardly had the characteristics of a model. They were always a 

first line of support, a ‘first aid’ in a manner of speaking, that could be used to obtain information 

on a few aspects of a company’s performance, but they were not a simplified copy of a 

company’s economic development and processes. BI (Negash, 2004; Panigrahi, 2015; 

Vercellis, 2011; Golfarelli, 2004) will increasingly collect as-of-yet fragmented enterprise and 

market data and transform it into actionable information (Wieder, Ossimitz and Chamoni, 2012). 

However, there will most likely be an excess of such information, and informational excess can 

block out strategic vision, distort focus and make it difficult for leaders to manage their business 

effectively (Hanselman, 2009). With advances in digitisation, this will change and BI may 

become the only way to synthesise and bundle the ensuing flood of data (Milliken and Johnson, 

2009; Zikopoulos and Eaton, 2011; Chen et al, 2012) into human-readable packages (Sweller 

et al., 2011).  

In the course of this development, new requirements for PDs will emerge which have not yet 

been explored in PD research. For example, PDs may need to be highly adaptable. They should 

allow for, or even suggest, alternative interpretations of the relationships behind the key figures 

and even suggest, or even initiate, changes in the selection of KPIs displayed in them. 

PDs are already widely used in various industries and organisations (Yigitbasioglu and Velcu, 

2012; Miller and Cioffi, 2004), some researchers even regard them as the most useful analysis 

tool in BI (Negash and Gray, 2008). However, past research on PDs is ill-equipped to provide a 

basis for the development steps necessary to improve PDs so that they can aid their users in 

utilising increasing amounts of data and can be turned into more effective strategic tools. The 

reason for this gap in research is that there is little literature explicitly targeting the intersections 

of the areas of performance reporting, BI, and PD design.  

The purpose of the present study is to contribute to filling this research gap. In doing so, this 

study will not address technical questions of a PDs function as interface between BI, 

Performance Management and visual representation of data nor will it delve into issues of KPI 
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selection for PDs. Instead, its purpose is to explore the real-life settings in which reporting – and 

not necessarily PD-based reporting – and reporting-data-based decision-making take place in 

companies. While it is likely that PDs eventually change the way reporting is performed, 

reporting practices set the stage for employing PDs and therefore contain a set of requirements 

that PDs need to fulfil. The goal is to discover possible ways of improving the output of PDs for 

managers with respect to reduced complexity, amount of information, guidance toward 

identifying the most important tasks and problems at hand and reacting to them in a rational 

way. 

Thus, the present study aims at answering the following overarching research question: 

What are the levers to improve a management performance dashboard and, in consequence, 

the company's profit from the perspective of managers as performance-dashboard users?  

This study uses an empirical approach to reach its objective. In particular, it employs in-depth 

interviews with users of reporting tools.  

The interviewees are managers from different levels and areas of responsibility and from 

different sectors of German industry with a focus on the manufacturing industry. Their 

companies range in employee headcount from 120 to 122,000 and in turnover between 15 

million euros and 92 billion euros, covering the range from small- and medium-sized businesses 

to large corporations.  

To explore how PDs can guide their users to action more effectively, the interviews also 

adressed the issue of a PD-based prioritisation of tasks and the interviewees’ acceptance of 

such a guidance. Technically, it is feasible to measure in a PD deviations between planned and 

actual values (e.g., in a percentage), sort the deltas in ascending or descending order, and 

weight them according to the underliying KPIs’ importance. The combination of KPI weight and 

deviation delta could be used to indicate priorities and thus support decision-making.  

The present thesis is structured in six chapters, including this introduction. Chapter 2 contains 

a literature review discussing the state of research and other publications with relevance to 

Performance Reporting and PDs. This includes the domains of Psychology, BI and Performance 

Management. The chapter also introduces a number of PDs available today. As there is a very 

large number of PDs available and new PDs enter the market continually, the selection of PDs 

presented in the chapter is neither exhaustive nor representative of dashboards in general. 

However, the PD should not remain an abstract concept in this study, and, therefore, an at least 

superficial presentation of a number of available products is necessary. Chapter 3 outlines the 

methods used in the empirical analysis and describes the preparation and execution of the 



Chapter 1 – Introduction 

5 
 

interview study and the processing of the collected data. In chapter 4, the empirical data is 

presented, and in chapter 5 it is analysed and discussed. The study ends with a conclusion in 

chapter 6. 



 

 
 

 

 

 

CHAPTER 2 – LITERATURE REVIEW AND EXAMPLES OF 

PERFORMANCE DASHBOARDS 
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This chapter takes stock of, and discusses, the already existing research on PDs and explores 

theoretical issues of relevance to PD usage and design. In addition, it presents a number of 

PDs available on the market today. As a first step, it will define the concept of PDs in general. 

2.1 Definition of PDs in general 

The present thesis’s focus is on PDs, which will be defined in detail in section 2.3. A general 

definition of PDs can be found in Few (2006):  

“A dashboard is a visual display of the most important information needed to achieve 

one or more objectives; consolidated and arranged on a single screen so the 

information can be monitored at a glance.”  

PDs will be defined and discussed in more detail after the following sections have outlined the 

socio-technological infrastructure, i.e. BI, that enables PDs and the function they serve in an 

enterprise context, i.e. reporting. This infrastructure is the basic condition for a PD to function 

and serve a purpose and needs therefore to be outlined. 

2.2 Business Intelligence and reporting as technical and functional contexts of PDs 

2.2.1 Business Intelligence 

The term BI dates back to 1958, when Luhn used it to describe an automatised system with the 

purpose „to disseminate information to the various sections of any industrial, scientific or 

government organization“ (Luhn, 1958). Especially since the emergence of data warehouses, 

the term BI has gained in currency. Wixom and Watson (2010) consider BI as an  

“umbrella term that is commonly used to describe the technologies, applications and 

processes for gathering, storing, accessing and analyzing data to help users make 

better decisions”.  

A much wider definition is put forth by Foley and Guillemette (2010), according to whom 

 „Business Intelligence is a combination of processes, policies, culture, and 

technologies for gathering, manipulating, storing, and analysing data collected from 

internal and external sources, in order to communicate information, create knowledge, 

and inform decision making“. 

With this definition, Foley and Guillemette (2010) go far beyond technical aspects since they 

also include company policies and even culture. For the purpose of the present thesis, Wixom 

and Watson’s (2010) definition appears more appropriate since they delineate the term BI more 

clearly by focusing on technological and organisational aspects. Like Foley and Guillemette 
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(2010), they assume that BI aims at improving decision-making. To serve the purpose of 

decision-making, data has to be converted into information, and information into knowledge and 

insight – terms that will be defined shortly. Similarly, Ranjan (2009) considers BI as ideally a 

„natural flow of data, from genesis to action“.  

To understand the process of BI and to arrive at a definition of BI for the present thesis, the 

difference between data, information, and knowledge is to be clarified. Liew (2013) takes issue 

with the lack of clear distinctions between these terms and suggests the following definitions: 

„Data are recorded (captured and stored) symbols and signal readings“ while 

information is „a message that contains relevant meaning, implication, or input for 

decision and/or action. Information comes from both current (communication) and 

historical (processed data or ‘reconstructed picture’) sources. In essence, the purpose 

of information is to aid in making decisions and/or solving problems or realizing an 

opportunity.“  

Thus, data is always encoded in a material (or electronic) medium. Information as a message 

also has to be encoded in such a medium, but can also exist in the mind after the message has 

been received. Knowledge, on the other hand, is, according to Liew (2013), purely mental: 

„Knowledge is the (1) cognition or recognition (know-what), (2) capacity to act (know-how), and 

(3) understanding (know-why) that resides or is contained within the mind or in the brain.“ Liew 

(2013) does thus not differentiate between data, information, and knowledge in terms of the 

level of abstraction. However, Liew’s (2013) definitions elucidate what Loshin (2003) described 

as the process of BI (figure 1): 

 

FIGURE 1: PROCESS OF BUSINESS INTELLIGENCE (LOSHIN, 2003) 
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The present thesis therefore defines BI in keeping with Wixom and Watson (2010) as the 

technical infrastructure and the processes that human agents participate in and that are 

necessary to create actionable knowledge which is used to make decisions in a business 

context. 

Creating knowledge, BI thus forms the basis for reporting as a process of information 

communication. The concept of reporting will be explained in the following section.  

2.2.2 Reporting 

“Reporting is the art of collecting data from various data sources and presenting it to end-users 

in a way that is understandable and ready to be analyzed“ (Butler, 2017). In a more narrow 

sense,  „reporting means presenting data and information, so it also includes analysis – in other 

words, allowing end-users to both see and understand the data, as well as act on it.“  

Reporting is thus the intersection between information and knowledge in the BI process as 

depicted in figure 1. As such, reporting plays a significant role in preparing decisions on the 

basis of information. Reporting is information in the sense of a message, which in turn is 

constituted in a material medium, the report. Reports are printed or in electronic format or may 

even be presented orally. Electronic reporting can be distinguished in formats that consist in 

one or several individual electronic files, for example, an MS Excel list and an accompanying 

MS Word document, which may be viewed on a monitor or printed out, and in PDs, which do 

not display individual files but data feeds from a data warehouse (DWH) or similar source. The 

following section will introduce PDs as a reporting tool. 

2.2.3 PDs as a reporting tool 

PDs are a form of report or, to foreground their topical nature, a reporting tool. Roth (2015) 

explains that PDs, and in particular PDs, „are for information gathering, information analysis, 

information visualisation, to support and optimise decision-making, communication and 

implementation.“ PDs are a front-end tool presenting information gained in the BI process to a 

human user to support this user’s actions and decisions. They visualise information which has 

been created through collecting and purposefully processing data by means of an IT 

infrastructure, and, therefore, are situated at the top level (“Frontend/ Visualisation”) of the PD 

software architecture shown in figure 2.  
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FIGURE 2: SOFTWARE ARCHITECTURE OF DASHBOARDS (ROTH, 2015) 

Being a result of the reporting activity, PDs are reports. However, with the accelerated rate at 

which new data become available and can be processed to create information, BI and reporting 

are confronted with new challenges, but also with new opportunities regarding reporting speed. 

These will be addressed in the next section.   

2.2.4 ‘Big data’ and shortening time horizons  

Nowadays, BI has to tackle the challenges and opportunities of ‘big data’, i.e.  the increase in 

the volume of data, but also increases in data variety and the speed at which data change, new 

data are added and have to be processed. Definitions of ‘big data’, among them generally use 

Laney’s (2015) explanation of the challenges posed by technological developments in data 

availability and change, which he distinguished in three dimensions: volume, variety and 

velocity, generally referred to as ‘3Vs’.   

The volume of data is generally measured in units based on bytes, such as terabytes and 

petabytes, but increasingly also in exabytes (Abasi, Sarker and Chang, 2016).  

According to Abawajy (2015), the variety of data is determined by its being structured, semi-

structured or unstructured, but also by the sources that generate it. The sources creating 

enterprise data are usually business processes, e.g., typical customer or order data. However, 

data can be created not only by companies, but also by customers and by the users of electronic 
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platforms, such as social networks. Nowadays, also technical devices such as RFID chips, 

surveillance cameras or GPS-tracking devices create large amounts of data. 

Structured data are data in a format that is predefined; e.g., the data in a relational database. 

Generally, structured data are easy to process and to maintain (in terms of data cleansing and 

quality control). However, only an estimated 5 % of the volume of data are structured (Cukier, 

2010).  

Unstructured data are data in an undefined format; examples include the user-generated 

content of social-media platforms, such as videos, texts and sound files. These data are difficult 

to process. Semi-structured data are partly structured; an example of semi-structured data are 

E-mails, which are structured in sender, recipient, subject line and message body, but whose 

content is not predefined or pre-categorised.  As mentioned above, data variety is also a function 

of the diversity of data-generating sources since a large variety adds to the problem of non-

standardised formats (Abawajy, 2015).  

Abawajy (2015) also adds the categories of content variety and processing variety. In terms of 

content variety, he distinguishes between single media, multi-media and graph content. While 

single media and multi-media are self-explanatory terms, the concept of graph media needs to 

be explicated. Graph data make it possible to visualise other data. They often constitute very 

large data sets and become increasingly important. Processing diversity is distinguished in four 

processing types: the mining of diverse sets of data to find patterns (interactive processing), the 

analysis of large amounts of stored data (batch processing), the processing of graph data (graph 

processing) and the analysis of data that are not stored, but that are being streamed in real time 

(stream processing) (Abawajy, 2015). All four processing types are relevant for PDs since PDs 

may use a variety of data sets to find patterns (interactive processing) and represent them 

graphically (graph processing), and the data sets used may be stored in a data warehouse 

(batch processing) or, pending technological progress, may increasingly be unstored and thus 

be analysed in real time as they stream through the company’s IT system (stream processing) 

(Abawajy, 2015). 

According to Gandomit and Haider (2015),  

“Velocity refers to the rate at which data are generated and the speed at which it should 

be analyzed and acted upon. The proliferation of digital devices such as smartphones 

and sensors has led to an unprecedented rate of data creation and is driving a growing 

need for real-time analytics and evidence-based planning.”  
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It can be argued that high-volume real-time data streams and the analytics of such streams are 

manifestations of velocity and, therefore, the topic of velocity will be considered in that context. 

According to Lukoianova and Rubin (2014), data veracity is quickly establishing itself as a 4 th 

“V” among the dimensions of big data. The authors distinguish three axes of veracity: 1) 

objectivity/subjectivity, 2) truthfulness/deception, 3) credibility/implausibility. Objectivity 

designates a strongly supported claim, while a subjective claim is supported only weakly.  

A ‘V’ that is frequently mentioned in literature instead of, or in addition to, veracity is value. 

LaValle et al. (2011) consider value to be the positive effect on business achieved by using ‘big 

data’: “New technologies are collecting more data than ever before, yet many organizations are 

looking for better ways to obtain value from their data and compete in the market place.”  

Miller and Mork (2013) suggest a value-creation chain that extends from ‘big data’ to decision-

making. It can be argued that PDs play a central role in such a value chain since their express 

purpose is to inform decisions. On the whole, value is more a category of using ‘big data’ – i.e. 

of handling (generating, processing and presenting) ‘big data’ as well as acting on it –  than a 

quality inherent in data (such as variety) or related to it (such as veracity). However, veracity is 

certainly one of the preconditions that have to be met in order for companies to gain value from 

‘big data’. Thus, value is a broader concept encompassing veracity as well as the solutions to 

problems posed by volume, variety and velocity. The concept of value also extends to the usage 

of ‘big data’ in decision-making. It is therefore an important, if self-evident, conceptual 

background of the present thesis, whose objective, in the final analysis, amounts to an increase 

in data value. 

In the following, the processing aspect of velocity will be considered in more detail, especially 

with regard to an accelerated update of PD information, which may approximate or reach real 

time. Russom et al. (2014) distinguish various notions of real time as follows: 

True real time: Some technologies allow for data processing in milli- or nano-seconds. 

Near real time (or near time):  This time frame extends to several minutes. According to the 

authors, in some cases “a report can fetch fresh data from operational applications 

(such as ERP or CRM), then refresh report content. Even when this takes a few 

minutes, it’s still far faster than the usual overnight refresh.” 

High performance: The authors explain that “some functionality is now so close to true real 

time as to be equivalent to it”, but they do not clearly distinguish high performance from 

near real time or even true real time.  
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On demand: The authors define this as a “real-time performance (or close to it) with on-demand 

(pull) functions, such as ad hoc queries (typical of analytics) and unscheduled refreshes 

of reports (typical of performance management dashboards).” 

Russom et al. (2014) authors juxtapose the concept of real time with another important concept, 

that of right time: “’Right’ time reminds us that users need to understand the data requirements 

of a business process or technology configuration before determining the time frame for data 

delivery.” 

Based on query data from 365 respondents, the authors expect that a number of  

“well-established practices will get more real-time treatment in the next three years, 

such as management dashboards (an additional 35%), operational analytics (34%), 

active data warehousing (34%), business activity monitoring (33%), BI portals 

(32%), and operational BI (31%)” (Russom et al., 2014). 

There may thus be substantial growth of real-time PD applications, at least in the particular 

sample used by the authors. It can be assumed that real-time data, BI and analytics will 

increasingly shape functionality and usage of PDs. Against this background, companies need 

to determine with which frequency updates to reporting and PD data are necessary. Otherwise, 

they may invest in expensive technologies which then yield little value. 

Against the background of sections 2.1 and 2.2, the following section will introduce the concept 

of function of the PD.  

2.3 Definition and purpose of PDs 

To recognise as early as possible unexpected or unplanned developments in business figures, 

special attention is given to the concept of PDs or management cockpits, especially after the 

Enron scandal in 2001 (Few, 2006).  

According to Few (2006), Capone (2015) and Pufahl (2015), there is no difference between 

management PDs and management cockpits. Roth (2015), on the other hand, differentiates 

between a PD and a cockpit; however, he does so in the context of a specific cockpit-

development project and defines the term “cockpit” therefore with a high degree of specificity. 

The cockpit proposed by Roth (2015) consists of four walls – 1) Essential business information 

such as sales and cash flow; 2) The company’s resource situation and processes; 3) The market 

environment (including customers, competitors); 4) The status of projects of strategic 

importance. The cockpit thus presents a plethora of information, but it does not overwhelm the 

managers with an information overload because the managers can, in their meeting, comment 
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on, and explain, a single aspect of the overall situation using a specific wall. They are thus able 

to get the gist out of each wall’s representation. The cockpit thus enables a comprehensive view 

of the company, combining a controlling view that compares actual figures with strategic 

objectives, i.e. which proceeds top down, with the possibility to develop new strategies based 

on actual figures in a bottom-up process. The strategic planning function of the cockpit is 

supported by a simulation functionality, which makes it possible to anticipate the influence of a 

strategic change in one area (e.g., in the resources and processes of the company) on another 

area (e.g., on sales). The cockpit incorporates a balanced-scorecard approach to strategic 

planning on the one hand with both a bottom-up strategic planning opportunity based on actual 

figures and a top-down controlling view on the other hand. 

A further strength of the cockpit lies in its ability to put all data, and the planning activities taking 

place on a detailed level, into the context of the overall business goals, thereby improving 

decision quality and leading to a more disciplined adherence to, and implementation of, strategic 

objectives. Psychologically, the use of the PD strengthens its users’ identification with the 

company’s objectives and it can be assumed that, by the same token, opportunistic decisions 

are counteracted. Long-term considerations are given more room so that even in crisis 

situations overarching objectives are kept in sight and situational responses are aligned with 

the overall strategy. 

The cockpit is generally presented by Roth (2015) as a meeting and communication tool, and it 

can be assumed that the meeting participants best understand the different screens (or walls) 

if the responsible managers explain and comment on them. In the meeting itself, and regardless 

of whether it takes place in a specially equipped conference room or in an online format, the 

presence of all screens (or walls) has a coordinating and consolidating effect, making it more 

likely that the meeting leads to decisions rather than being hampered by information shortages 

and clarification needs. However, before the meeting, the managers will most likely use PDs 

rather than the cockpit because the PD is easier to handle for the individual user.  
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Roth (2015) differentiates between the cockpit and the PD as follows: 

“In literature, the terms ‘Management Dashboard’ and ‘Management Cockpit’ are 

oftentimes wrongly and synonymously used. A management dashboard graphically 

displays several key figures on one screen whereas a management cockpit primarily 

supports the information analysis phase” (Roth, 2015). 

The main difference thus lies in the single-screen property of the dashboard, which entails a 

more limited view of the company. While a PD may have a drill-down function that allows the 

user to change to a different screen presenting more detailed information on an aspect of 

company performance, resources, activities or the market environment, the screens compete 

for monitor space and therefore appear not at once; they are chronologically differentiated. This 

also means that they make it more difficult for the user to construct a broad context. In contrast, 

the cockpit encompasses several screens, each presenting a comprehensive view of a 

company aspect, guiding managers in a holistic approach to analysis and decision-making. The 

shortcomings of PDs, i.e. their more limited focus, do not imply that cockpits should be used in 

all situations – as explained above, cockpits are best suited for usage in meetings. Companies 

with cockpits will most likely also use PDs in their own right and not only as a component of the 

cockpit. However, PD developers can take some clues from the cockpit concept, for example 

by keeping overarching strategic goals more present on the screen and, thus, in the manager’s 

mental representation of the situation.   

Implied in Roth’s (2015) proposal of the cockpit as a top-down and bottom-up controlling and 

strategic planning tool using a holistic perspective is that PDs are limited to a more top-down 

controlling function. The reason is that PDs do not lend themselves to highly contextualised 

company-wide simulations as their single-screen status makes contextualisation a more mental, 

visually less supported task which is prone to cognitive overload and, therefore, invites the use 

of inaccurate heuristics and biases (section 2.6).  

The present thesis focusses on PDs as a top-down controlling tool and explores their potential 

for aiding managers in more operative decisions; therefore, this thesis considers an area for 

which cockpits are not suitable.  

Until now there is no agreement on a definition of the concept of a PD, neither by software 

vendors, who sell PD programs, nor in scholarly literature (Yigitbasioglu and Velcu, 2012). The 

reason for this problem may be that literature on business PDs is on the whole dominated by 

practitioners and, therefore, lacks in overarching approaches aimed at scientifically underpinned 

generalisations. In his book on PDs, Eckerson (2010) makes a number of claims about the 

nature of PDs. He states that PDs which “help translate strategy into metrics and actions [...] 
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are only effective when an organisation has clearly derived goals and objectives” (Eckerson, 

2009). This suggests that the need for corrective actions would be recognised easily and that 

all important business information, visually compressed in one single screen, is covered. Yet, 

this is not the case, and the extent to which PDs can fulfil these functions is at present quite 

limited.    

Yigitbasioglu and Velcu (2012) define a PD as a  

“visual performance management tool that displays on a single screen the most 

important data and a visual interactive performance management tool that displays on 

a single screen the most important information needed to achieve one or several 

individual and/or organisational goals, allowing the user to identify, explore, 

communicate problem areas that need corrective action.”   

Elbashir et al. (2008) argue that a PD helps to monitor or manage performance, to monitor 

parameters critical to a company´s strategy and, furthermore, serves the purposes of planning 

and communication (Pauwels, 2009). Dagan (2007) suggests that a PD should enable the 

manager “to possibly take corrective actions.”  

While there is agreement on the key elements of a PD, which include the summary and 

integration of key performance metrics with underlying drivers in order to communicate 

performance throughout the organisation (Clark et al., 2006; O’Sullivan and Abela, 2007;  

Brunner et al., 2013), some authors consider PDs more as tactical or operational, others 

attribute a more strategic dimension to them: Whereas according to Dagan (2007) a PD “is an 

instrument that typically helps to monitor critical parameters often in real time in order to take 

corrective actions if needed”, and Bremser and Wagner (2013) as well as Rusaneanu (2013) 

identify in a PD a focus on business targets and the information regarding most essential to 

decisions, Eckerson (2010) situates PDs more clearly at the intersection of strategy and tactics 

or operations: “PDs support to translate strategy into metrics and actions.”   

Thus, regardless of whether PDs are conceptualised as more strategic or tactical-operational, 

they are a vital part of the management process because they link the strategy of an 

organisation to its operations and vice versa (Lorences, 2014).  

However, because business strategy in itself does not provide any measurable targets, it is not 

possible to form a connection between strategy and operations based on the former alone. Only 

after defining strategic goals, measurable business targets can be defined. These business 

targets can be broken down into product targets, business process targets, local targets, and 

individual targets, and these targets may make it possible to compare planned to actual figures, 
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which are provided by the individual PD. Section 2.5 will address the position of PDs between 

strategy and operations, but first the types of PDs are laid out as a necessary background. 

2.4 Types of PDs 

There are five types of PDs (Eckerson, 2010): 

Strategic: 

• for managers at any level 

• provide quick overview (information supply / reporting) 

• help to monitor health of the organisation and opportunities  

• focus on high level measures of performance and forecasts 

• benefit from static snapshots of data 

Analytical: 

• contextual, comparisons, history along with subtler evaluators 

• drilling-down functionality to present details 

Operational: 

• monitoring of activities 

Informational: 

• reporting functionality  

Managerial: 

• manage people and processes to improve decisions, optimise performance 

Eckerson (2009) investigates three types more thoroughly (table 1); the analytical PD is called 

‘tactical’ here. The table suggests differences between user groups, i.e. staff, lower and top 

management (Eckerson, 2009). According to Eckerson (2009), top managers are “Executives”, 

whereas a “Manager” belongs to the lower/middle management. However, the differences 

between user groups have not been investigated in the literature about PDs so far. 

Eckerson’s (2009, 2010) distinction between strategic, tactical (analytic) and operational PDs 

may be slightly misleading since it can be argued that all PDs connect strategy with operations. 

The particular place of PDs between the strategic and the operational level will be explored in 

the following section. 
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TABLE 1: TYPES OF DASHBOARDS (ECKERSON, 2009) 

2.5 The place of PDs between strategy and operations 

The connective function of PDs between strategy and operations and their role as a reporting 

tool put them into the context of performance management, which relies on the comparison 

between actual and target figures. For this reason, the following section defines and explains 

business targets and performance management.  

To explore the significance of PDs for performance management in detail, this section will define 

performance and performance management and introduce a performance management cycle. 

According to Lebas (1995), “performance is defined as the potential for future successful 

implementation of actions in order to reach the objectives and targets.” Traditionally, 

organisations relied on financial measures and were hesitant to use nonfinancial figures. 

However, over time, the need for more holistic performance management systems led to the 

inclusion of nonfinancial measurements. According to Ittner and Larcker (1998), there are three 

reasons for the use of nonfinancial metrics: the limitations imposed by the exclusive use of 

financial measures, increasing competition and the implementation of programmes, such as 

total quality management, which underline the value of nonfinancial figures. 

The drawback of traditional financial measures is that they are backward looking, are not 

actionable, reward short-term-oriented behaviour, do not consider changes in the business 
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environment, are too roughly estimated to guide management actions, are organisationally 

separated instead of cross-functional and do not consider intangibles (DeBusk, 2004). Because 

of these shortcomings, organisations have made alterations to their financial evaluation systems 

over the last two decades. They introduced new measures, such as Cash Flow, Value Creation, 

Economic Value Added, Cash Flow, Return on Investment and other “forward-looking” aspects 

including non-financial or not exclusively financial indicators such as those in the BSC, 

employee satisfaction, product and process innovation, community involvement or defect rates 

(Nowak, 2013).  

According to Otley (1999), performance management covers five areas, which “relate to 

objectives, strategies and plans for their attainment, target-setting, incentive and reward 

structures and information feedback loops.” Furthermore, he suggests that “practices need to 

be evaluated not just from an economic perspective, but from a social, behavioural and 

managerial perspective, within an overall organizational context.”  

Eckerson (2009) presents a four-phase performance-management cycle (figure 3).  

 

FIGURE 3: THE PERFORMANCE MANAGEMENT CYCLE (ECKERSON, 2009) 

In a first, strategic phase the mission is defined. Second, the mission is translated into 

measurable targets, which are further broken down into individual targets for KPI owners. Third, 

these business targets are monitored using tools such as PDs. Fourth, action is taken with 

respect to the monitoring results, which may include corrective action. The observations are 

also used for further planning, which initiates iterations of the performance-management cycle. 

Within the performance management cycle presented in figure 3, the PD fulfils functions in step 
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3, i.e. in monitoring and analysing. It is therefore part of a cycle that includes strategising (step 

1). 

While Eckerson’s (2010) performance management cycle is iterative in that actions and 

adjustments (step 4) may entail changes in the strategy and, thus, initiate a renewed run through 

the cycle, the performance monitoring system itself is not revised in the process –  the cycle 

thus lacks a self-referential element contributing to the adaptation and improvement of its own 

methods, i.e., double-loop learning (Argyris and Schön, 1996). However, double-loop learning 

appears to be highly relevant in designing performance management systems because such 

systems are based on a number of assumptions which often lack an empirical foundation and 

which can be challenged by performance management data. Neely and Al Najjar (2006) outline 

a typical causal chain consisting in commonly held beliefs:  

“Assigning partners to manage individual client relationships should result in deeper 

relationships between the firm and its clients. In turn, these deeper relationships should 

allow the firm to understand the needs of its clients better and hence deliver better 

service. The delivery of better service will result in higher levels of customer satisfaction 

and retention. Higher levels of customer retention should lead to repeat business and 

hence higher revenues.” 

In this example, a causal chain with 8 links can be discerned: 1. Assigning partners => 2. Deeper 

relationship to customers => 3. Understanding of customer needs => 4. Improved Service => 5. 

Higher customer satisfacton => 6. Stronger customer retention => 7. More repeat business => 

8. Higher revenues.  

Using counter-intuitive, yet empirically valid negative correlations, the authors then show that 

such causal chains can be faulty. For example, in the case of British Airways, there is a negative 

correlation between customer satisfaction with cabin service and flight punctuality; that is, 

passengers of delayed flights are more satisfied with cabin service than customers of on-time 

flights, which is detrimental to commonly held beliefs about customer satisfaction and the steps 

commonly taken to increase customer satisfaction (Neely and Al Najjar, 2006). Evidently, the 

assumptions on which performance management is based need to be challenged, which 

requires that they are clearly defined. A tool useful in identifying and defining these sometimes 

implicit assumptions is their graphical mapping (Neely and Al Najjar, 2006; variations of this 

concept can also be found, among others, in Irwin, 2002; Neely, Adams and Kennerley, 2002, 

here in particular “success mapping”).  
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Here, performance management and the BSC as a strategic tool intersect due to their usage of 

underlying assumptions, because  

„a strategy is a set of hypotheses about cause and effect. The measurement system 

should make the relationships (hypotheses) among objectives (and measures) in the 

various perspectives explicit so that they can be managed and validated” (Kaplan and 

Norton, 1996).  

Regarding the BSC, one of the criticisms aimed at it concerns the validity of the assumptions 

underlying the strategic planning and its breakdown into operable tactics. Thus, Nørreklit (2000) 

argues that the cause-effect chains that are created between the dimensions of the BSC are by 

no means certain. Yet, Kaplan and Norton (2000) himself suggested that the cause-effect 

relationships that form the underpinnings of every concrete BSC are of a hypothetical nature:  

“The Balanced Scorecard highlights the hypotheses underlying strategy through the 

strategy map’s cause cause-and-effect linkages across the scorecard’s four 

perspectives. But hypotheses are just assumptions about how the world works. They 

need to be continually tested for their validity and either rejected when evidence 

accumulates that expected linkages are not occurring – or else re-tooled when 

unexpected linkages arise.” 

Kaplan and Norton (2000) here refers to the strategy map and thus to a similar tool as Neely 

(2002) suggests for testing hypothetical cause-effect relations. Double-loop learning, which 

Neely (2002) recommends to make adjustments to hypotheses about cause-effect relations, is 

also proposed as a solution by Kaplan and Norton (2000) (figure 4).  

 

FIGURE 4: DOUBLE-LOOP LEARNING IN STRATEGY-MAKING (KAPLAN AND NORTON, 2000) 
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Kaplan and Notron’s (2000) concept consists in a “Management Control Loop”, which 

corresponds to Argyris and Schön’s (1996) single-learning loop, i.e. to learning in terms of using 

already established behavioural routines to react to a change in the environment, and in a 

“Strategic Learning Loop”; together they form Argyris and Schön’s (1996) double-learning loop, 

in which behavioural routines are tested and changed. 

Apart from a wide-ranging lack of concern for the hypothetical nature of the assumptions 

underlying PD systems, what is striking is that, overall, the literature on business performance 

measurement focuses more on the measures and systems than on the actual reporting aspect. 

In turn, literature on performance reporting tends to lie outside the boundaries of business 

performance and instead addresses corporate social performance monitoring (Imam, 2000) or 

social and environmental accounting (Yongvanich and Guthrie, 2006). Thus, there seems to be 

a general lack of literature on real-world managerial business reporting formats and processes. 

Furthermore, while research has so far emphasised planning of business strategies and their 

transfer into measurable business targets, there is no literature that specifically addresses 

deviations from business targets as a basis for further decisions and actions, although reaching 

business targets by the end of a defined period is essential for a company’s survival 

(Reichmann, 2012). The relation between targets and actual values is, however, fundamental 

to controlling, and, in consequence, also for any PD. 

As was shown above, the PD is part of a performance management cycle that begins, and ends, 

with strategising, which implies that PDs are in a close functional relation with both strategy and, 

as a reporting and monitoring tool, operations. Given this shared function, the literature, 

especially the practitioners, considers a tight alignment between strategy, business and IT 

necessary for creating a successful PD (Allio, 2012; Eckerson, 2010; Kawamoto and Mathers, 

2007). Therefore, the PD is not simply a technological instrument, but part of a constellation 

combining technological, organisational, economic, social and psychological aspects. The 

psychological aspects are of particular importance since they concern how PD information is 

understood and translated into action. Therefore, the following section will elucidate 

psychological aspects of PD use. 

2.6 Psychological factors  

Cognitive psychology has substantial contributions to make to how PD information is processed 

and how decisions are made based on information communicated through PDs and on its mode 

of representation. These contributions mainly stem from the areas of CLT and investigations of 

human bias. In the following, both areas will be portrayed to the extent that they elucidate the 
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usage and effective design of PDs.  In addition, the factor of managerial opportunism is outlined 

and discussed. The reason why managerial opportunism, i.e. managers‘ acting in their self-

interest rather than in the company’s interest, is included in this chapter is that it can be viewed 

from an economics and psychological perspective. The present dissertation has opted to include 

managerial opportunism among the psychological factors because from a pragmatic view its 

effect on the company’s wellbeing is highly similar or indistinguishable from the effects of 

cognitive load and biases. Also, managers may be unaware of their opportunism in the same 

way that they are unaware of their biases. The following section addresses CLT as this forms a 

basis for understanding biases. 

2.6.1 Cognitive load theory 

Cognitive load theory (CLT) was developed in the 1980s by John Sweller and its aim has been 

to achieve a better understanding of learning processes, which may lead to improved 

instruction. The present thesis will treat those aspects of CLT that are of relevance not for 

learning, but for information processing in PD usage. 

2.6.1.1 Definition of cognitive load 

The center of the theory is formed by the observation that cognitive processes in humans are 

limited, which impedes learning. It is therefore necessary to create learning methods and 

learning environments that aid the learning process by enabling learners to use their cognitive 

capacity in an efficient manner. The theory considers cognitive load „to be a multidimensional 

construct“, which reflects the „load that a particular task imposes on the learner‘s cognitive 

system“ (Meshkati, 1988). The relevant parts of the cognitive system are the working and the 

long-term memory.  

2.6.1.2 Working memory and long-term memory 

To better understand the importance of CLT for the design of PDs, it is necessary to describe 

more thoroughly how cognitive load influences task-completion and problem-solving processes. 

Task-completion and problem-solving processes are performed with the help of long-term 

memory, where knowledge and mental and behavioural routines (or programmes) are stored, 

and of working memory, which stores the details of the task or problem at hand and of the 

mental and practical steps that are being taken to solve or, respectively, complete it. While the 

storage capacity of long-term memory is very high, the short term memory’s capacity is quite 

limited, especially if the elements it needs to retain interact with each other. The mental and 

behavioural routines and knowledge schemes stored in the long-term memory can be loaded 

into the short-term memory and be processed there subconsciously and without much effort, 
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since they can be treated as one single element. The long-term memory and thus provide 

complex implicit and explicit knowledge in a highly efficient way. The functional area, in which 

cognitive limitations manifest themselves due to cognitive load, is, therefore, the short-term 

memory, which for this reason also forms a particular focus of cognitive load research. The 

short-term memory’s cognitive load is also of importance to learning because the short-term 

memory is the place where programmes and schemes are formed and then saved in long-term 

memory to be available as (implicit) knowledge and skills. 

As schemes and programmes stored in long-term memory cause hardly any cognitive load, 

even complex problems can be solved with very little effort on condition that a schema suitable 

to solving this problem is present in long-term memory. This explains why experts can often 

analyse, and solve, problems at a baffling speed. Non-experts, on the other hand, may 

experience a very high cognitive load even if tackling much less complex problems. The reason 

for this difference between experts and nonexperts is not their innate intelligence, but the 

availability of cognitive and behavioural schemes and programmes. 

Figure 5 illustrates the interaction between long-term memory, short-term memory (working 

memory), perception and problem, and also introduces three types of load, which will be 

discussed below. 

 

FIGURE 5: MEMORY ARCHITECTURE (KRITZENBERGER, 2004, QUOTED FROM LINGNAU, 2006) 

2.6.1.3 Types of cognitive load 

As shown in figure 5, there are three types of cognitive load: intrinsic cognitive load is caused 

by the interaction between the elements of information the problem solver needs to be aware of 

contemporaneously. For experts, the number of information items to be handled actively is 

lowered due to the presence of schemes and programmes. The level of interactivity of the 
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information items determines to what degree each item can be processed separately from the 

others. If separate processing is possible, then the cognitive load remains low. However, if 

separate processing is not feasible, then more than only one item have to be processed 

simultaneously, which increases cognitive load. The cause of the intrinsic cognitive load thus 

lies in the nature of the problem. If it presents the problem solver with a multitude of informational 

items and no suitable schemes and programmes are at the problem solver’s disposal, then the 

intrinsic cognitive load is high. 

In contrast, the extrinsic cognitive load results from the way the information is presented. If the 

presentation is demanding for the working memory, additional capacities have to be allocated 

for handling this demand, and, as a consequence, less resources are available within the 

working memory to be dedicated to the formation of schemes and programmes. Thus, it is the 

goal of didactic approaches based on CLT to lessen the extrinsic cognitive load in order to 

facilitate learning. As mentioned above, a lighter cognitive load leaves the short-term memory 

with more resources to be used to form programmes and schemes, which can then be saved in 

the long-term memory.  

The third type of cognitive load is the germane cognitive load, also called learning-relevant 

cognitive load. This cognitive load is caused by the cognitive operations necessary for 

interpreting the interactions between informational items and embedding the resulting insights 

in programmes and schemes to be stored in long-term memory. The germane cognitive load 

correlates positively with learning success: the higher the germane cognitive load, the more 

effective is the learning process. Especially learning activities consisting in explanations to be 

developed by the learners themselves (as opposed to explanations given by teachers) can 

increase the germane cognitive load and thereby promote learning. However, the diverse 

cognitive loads (extrinsic, intrinsic, and germane) compete for mental capacities, and, therefore, 

a high germane cognitive load can only be created if the extrinsic and the intrinsic cognitive 

loads are not too high. 

Against this background, the next section explores which so-called cognitive load effects may 

play a role in PD design. 
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2.6.1.4 Cognitive load effects 

According to Sweller (2010), cognitive load is increased or diminished by a number of effects, 

and some of these effects may also be relevant for PD design (table 2), 

 

TABLE 2: COGNITIVE LOAD EFFECTS (SWELLER, 2010, ABRIDGED) 

The redundancy effect of information leads, somewhat counter-intuitively, to a neglect and to 

poorer memory retention of this information. This would mean for PD design that redundant 

information should be avoided. However, since PDs have to minimise the amount of information 

and compress information, redundancy will most likely be avoided in PD construction.  

The information-volatility effect leads to a poor apprehension and retention of complex 

information if this information is not presented permanently, but, for example, alternates with 

other information so that more data can be communicated in the same PD screen space. It may 

also play a role when PDs are used to simulate the effect of a change in one KPI on another. In 

such instances, both KPIs change, but the user may no longer perceive the degree of the 

change relative to the original value.  

In such a scenario, also the element-interactivity effect may play a role. If the manager has to 

take the effect of a change in one KPI (for example, resource allocation) on other KPIs into 

account, the element-interactivity effect impairs cognitive processing. This effect is of relevance 

not only in PD use, but in many managerial decision situations. PDs should lower this effect, for 

example by consolidating KPIs that are changed by a decision into groups with, e.g., the same 

direction and intensity of change.  

The isolation effect may in particular play a role for novice users or personnel. It entails that 

comprehension is improved if an element that interacts with other elements is first considered 

in isolation and then shown in its interaction with the other elements. A PD that takes account 

of this effect could, for example, provide information (upon request) that explains the nature of 

a KPI and then show the KPIs interaction with other KPIs.  
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The collective working memory effect supports problem solving in groups. While PDs are in 

general designed for the use by an individual, the effect can be utilised for example in meetings 

by making a common PD or, preferably, a cockpit (Roth, 2015, section 2.3) available. 

It is evident that the above effects and cognitive load as a general factor are of considerable 

importance for the area of management decisions as well as PD design and usage. After all, 

managers are „Information Workers“ (Lingnau, 2006); they need to obtain, analyse, and 

communicate information for the purpose of „making sense of very complex and ambiguous 

environments“ (Porac and Garud, 1999). Since they handle a multitude of information items, it 

can be assumed that cognitive load influences the quality of their understanding and, therefore, 

of their decisions.  

It thus appears reasonable to assume that information is best understood and processed for the 

purpose of problem-solving if the cognitive load is low, especially the extrinsic cognitive load. 

For PD design, this would mean that information has to be presented in a highly accessible way. 

(Lingnau, 2013). These assumptions, however, have to be discussed critically in the light of 

another psychological concept, i.e. that of psychological bias. Biases may cause sub-optimal 

decisions, and, therefore, it is important that measures aimed at reducing cognitive load do not 

at the same time promote biases. The next section will explain the concept of bias, the forms of 

biases, and ways of preventing bias. 

2.6.2 Psychological bias 

A cognitive bias (in contradistinction to a statistical bias) is a mistake in information processing 

caused by the subject’s reliance on a heuristic, i.e., a type of mental shortcut. The following 

sections will define heuristics and biases, present a list of biases and discuss their relevance 

for PDs and PD usage. 

2.6.2.1 Heuristics and biases 

As explained in previous sections, cognitive load can be reduced by means of programmes and 

schemes that are formed through learning and stored in long-term memory. These programs 

and schemes contain a multitude of informational items and often constitute, and facilitate, the 

application of expert knowledge. However, there are other means of reducing cognitive load, 

which are not acquired by learning, but appear to be innate. They are called heuristics and 

consist of mental shortcuts or simplifications. Heuristics are overarching biases that may have 

developed through evolution:  

”For example, when resources are plentiful and dangers scarce, organisms should 

avoid risky decisions, just as standard economic models would predict. However, when 
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starvation or other dangers threaten survival (and thus expected reproductive value, in 

the eyes of evolution), selection can favor organisms (or strategies) that take whatever 

risks might be necessary to give them a chance of life rather than death. These 

strategies do not necessarily maximize expected payoffs (of, say, food). Instead, they 

maximize Darwinian fitness, which can be a nonlinear function of expected payoffs. 

Hence, judgment and decision-making ‘biases’ (as judged by comparison with standard 

economic models) can be expected and appear to be primarily geared toward the 

management of alternative errors.“ (Johnson et al., 2013). 

Biases can be defined as „departures from the normative rational theory that served as markers 

or signatures of the underlying heuristics“ (Gilovich and Griffin, 2002). Heuristics thus do not 

necessarily, but only potentially, lead to an erroneous judgment or estimate. Whether or not a 

judgment or estimate is erroneous or not has to be determined using a criterion, and this criterion 

is the strictly rational judgment or estimate. An irrational judgment or bias caused by a heuristic 

is thus a bias. 

Heuristics and biases were first investigated scientifically in the 1970s and 1980s and the most 

prominent and seminal works on heuristics and biases stem from Tversky and Kahneman 

(1973). 

Bazerman and Moore (2009) distinguish three types of heuristics:  

1. Availability heuristics 

Bazerman and Moore (2009) draw on Tversky and Kahneman (1973) when defining the 

availability heuristic as follows: „People assess the frequency, probability, or likely causes of an 

event by the degree to which instances or occurrences of that event are readily ‚‘available’ in 

memory.“ 

The ease with which a past event is retrieved from memory is thus mistaken for an indication of 

a high likelihood of this event’s recurrence. 

2. Representativeness heuristics 

„When making a judgment about an individual (or object or event), people tend to look for traits 

an individual may have that correspond with previously formed stereotypes“ (Bazerman and 

Moore, 2009). 

3. Confirmation heuristic: 

This heuristic is not explicitly defined by Bazerman and Moore (2009); rather the affect heuristic 

is explicated. However, in a later chapter on biases, the authors attribute a number of biases to 
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the confirmation heuristic. Elsewhere in research, a confirmation bias has been observed. This 

bias makes it more likely that the accuracy of information, judgments and estimates is rather 

confirmed than disconfirmed by new information and observations. Since this phenomenon 

appears to be of particular relevance in management decisions and because Bazerman and 

Moore’s (2009) attribution of a number of biases to this heuristic appears plausible (see below), 

the concept of a confirmation heuristic will be included in the present thesis. 

In the following section, the heuristics explained above will function as a differentiation scheme 

for a number of selected biases. 

2.6.2.2 Types of biases and their effects 

Bazerman and Moore (2009), drawing on a wide body of research on biases, distinguish 12 

types of biases resulting from the 3 specific heuristics outlined above: 

I. Availability heuristics 

1. Ease of recall 

If a memory of a fact is more easily recalled from memory due to the intensity of the 

original perception or its recency than the memory of another fact, then the former is 

judged to be more frequent than the latter. 

2. Retrievability 

The easier a memory of an event or fact is retrieved from memory (regardless of its 

vividness or recency), the more frequent the event or phenomenon appears to be. 

II.  Representativeness heuristics 

3. Insensitivity to base rates 

Descriptive information, even irrelevant descriptive information, has a stronger impact 

on assessments of likelihood than base rates. 
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4. Insensitivity to sample size 

Estimates are often unreliable because the estimators neglect to assess the role of the 

size of the sample they base their assumptions on. 

5. Misconception of chance  

“Individuals expect that a sequence of data generated by a random process will look 

‘random’, even when the sequence is too short for those expectations to be statistically 

valid.“ 

6. Regression to the mean 

Extreme events are often assumed to indicate a new trend when it is actually more 

common that phenomena return to the mean after an extreme event has occurred. 

7. Conjunction fallacy  

„Individuals falsely judge that conjunctions (two events co-occurring) are more probable 

than a more global set of occurrences of which the conjunction is a subset.“ 

III. Confirmation heuristics 

8. Confirmation trap 

Information that appears to confirm an existing belief is perceived more strongly, while 

information disconfirming an existing belief tends to be ignored. 

9. Anchoring 

Information received earlier is generally preferred as the base for estimates, and 

information received later is typically not used to adjust this base. Information received 

earlier thus functions as the main anchor for estimates. 

10. Conjunctive- and disjunctive-events bias 

„Individuals exhibit a bias toward overestimating the probability of conjunctive events 

and underestimating the probability of disjunctive events.“ That is, “when multiple 

events all need to occur […], we overestimate the true likelihood of this happening, 

while if only one of many events needs to occur […], we underestimate the true 

likelihood of this event.” 

The conjunctive-and-disjunctive-events bias and the conjunction fallacy appear, 

according to the definitions given by the authors, to be identical. The authors do not 

address this issue. It can be surmised that the two biases are the same, and that that 

this bias is repeated because it is rooted in both representativeness as well as 

confirmation heuristics, with the relation to representativeness heuristics being more 

logical.   
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11. Overconfidence 

Individuals tend to be overly confident that their judgments are correct, especially if the 

question at hand is moderately to extremely difficult to answer. 

12. Hindsight bias 

After an event has occurred, individuals tend to believe that they would have predicted 

this event accurately. „Furthermore, individuals fail to ignore information they possess 

that others do not when predicting others’ behavior” (Bazerman and Moore, 2009). 

A bias not mentioned by Bazerman and Moore (2009), but possibly fitting in the category of 

availability heuristics, is the automation bias. Skitka et al. (1999) define the automation bias in 

their experimental study as a propensity of human agents to trust automated processes and 

information, which may, in the case of dysfunctions, increase the danger of misdirected actions 

or decisions by humans. They conclude that  

“in sum, the present research was designed to begin a more explicit comparison of 

decision-making in automated and non-automated contexts. Although future research 

is needed to further validate these results, the present study indicated that automated 

aids enhanced performance in a multi-task environment when the aid provided accurate 

feedback. However, when the aid provided inaccurate feedback (e.g. it missed a system 

event), participants in the non-automated condition performed much better than 

participants in the automated condition on these same events.” (Skitka et al., 1999) 

The automation bias appears highly relevant to PD usage because it sheds light on the danger 

that information presented in a PD is not questioned, which may lead to problematic decisions. 

In addition to the categorisation of biases according to the underlying heuristics, categorisations 

are also possible on other grounds: the degree to which biases can be avoided or corrected 

(debiasing); whether biases are based in cognition or in motivation (both according to 

Montibeller and von Winterfeldt, 2015); and whether biases are cognition based (i.e. heuristic) 

or belief based (Hutchinson, Alba and Eisenstein, 2010). These distinctions will be explored in 

more detail in the following. 

A comprehensive overview of biases and corresponding debiasing techniques is provided by 

Montibeller and von Winterfeldt (2015). The authors distinguish between cognitive and 

motivational biases and define the latter as conscious or unconscious biases in favour of – or, 

respectively, in opposition to – favourable or unfavourable consequences or events. They do 

not mention opportunism in their publication, although there is a parallel between motivational 

biases and opportunism, given that opportunism is based on motives. However, opportunism is 

commonly understood as an action motivated by self-interest, which may or may not agree with 
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the interests of others, e.g., an employer. The motivational biases discussed by Montibeller and 

von Winterfeldt (2015), on the other hand, may also results from what the biased individual 

perceives as socially desirable: “An example of a motivational bias is the deliberate attempt of 

experts to provide optimistic forecasts for a preferred action or outcome“ (Montibeller and von 

Winterfeldt, 2015). While the motivational biases discussed by the authors may be opportunistic, 

such as when project costs are estimated too low in order to provide a more competitive bid 

(example by Montibeller and von Winterfeldt, 2015), they are not necessarily so. More 

importantly, opportunism may not lead to a distorted view of reality or probability and, therefore, 

constitute no bias in the sense of the psychological term (only in the colloquial sense of being 

biased in one’s own favour). 

In contrast to Montibeller and von Winterfeldt (2015), Hutchinson, Alba and Eisenstein (2010) 

distinguish between belief-based biases, i.e. a biased interpretation of data not compatible with 

previous knowledge or experience, and biases based in cognitive heuristics, so-called data-

processing biases, which result from cognitive strategies used in analysing data. The data-

processing biases derive from three types of heuristics that the authors differentiate and which 

“enable people to distinguish large differences in correlations”. These heuristics are based on 

difference, trend or exemplar.  

Considering the managerial allocation of resources, Hutchinson, Alba and Eisenstein (2010) 

explain that difference-based heuristics are used to “examine local changes in allocations for 

each resource variable and compare those changes with associated changes in the outcome 

variable.” To this end, difference-based heuristics consider available instances of resource 

allocations and their outcomes. In contrast, trend-based heuristics do not consider local 

changes, but, rather, extrapolate general trends from local data as well as a general outcome 

trend and, on this basis, draw conclusions about which allocation leads to which outcome. 

Exemplar-based heuristics, also titled “best exemplars heuristic” by the authors, focus on 

instances in which a certain resource allocation led to the desired result. The resource 

allocations of these instances are then averaged and an allocation that (according to this 

heuristic) is likely to effect the desired outcome is identified. The authors assume, following 

Henry’s (1995) work on statistical graphics, “that line charts will increase the use of trend-based 

heuristics” as well as the use of difference-based heuristics (Henry, 1995; Walgreen et al., 

1995). In contrast, cross-sectional frames and bar charts are hypothesised by the authors to 

promote the use of exemplar-based heuristics.  

In an experimental study, Hutchinson, Alba and Eisenstein (2010) investigate the degree to 

which these heuristics are enhanced or subdued when certain means of graphical-data 
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representation are used. As an indicator, the authors use biases in the resource allocations 

devised by the test subjects. This experiment is highly relevant for finding forms of visual 

representation useful in reporting tools, including PDs, aimed at assisting in decision-making.  

The results show that difference- and exemplar-based heuristics are widely used, as opposed 

to trend-based heuristics, and that all three types of heuristics lead to biased choices. 

Interestingly, commonly used and recommended graphical formats had, in comparison with 

tables, no mitigating influence on the biases. While also allocation decisions based on tables 

and temporal frames were biased, these decisions were in general less extremely biased than 

those based on graphical displays. The authors report that “line charts, in particular, greatly 

increased the use of difference-based heuristics and the extremeness of the data-based 

allocations.” Biases rooted in data-processing heuristics proved stronger than those rooted in 

prior knowledge and experience.  Training turned out to have no effect on bias as the authors 

found out in an especially designed experiment:  

“The training defined the three heuristics, warned against best exemplars, 

recommended the combined use of difference-based and trend-based heuristics, and 

provided participants with specific examples of different levels of correlation, in addition 

to verbal instructions about the heuristics.” (Hutchinson, Alba and Eisenstein, 2010) 

That this finding is sufficiently founded in evidence appears questionable because avoiding 

heuristics may be a skill acquired through long-term training rather than an individual 

instructional session. 

The following section will relate biases and cognitive overload to reporting and thus to the PD 

as a reporting tool. 

2.6.3 Cognitive load effects and biases in reporting-tool usage 

Figure 6 shows at which points of the controlling, reporting and managerial decision-making 

process biases – specifically which biases – may influence the outcome (opportunism is not 

considered a bias in the present thesis, nor is information overload; the latter, however, can 

cause a cognitive overload that leads to the use of heuristics and, thus, to biases). 
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FIGURE 6: BIASES IN THE CONTROLLING PROCESS (BUCHMÜLLER, NO YEAR, UNIVERSITY OF APPLIED SCIENCES EMDEN-LEER, 

ONLINE; TRANSLATION BY J.I.) 

As has been shown in section 2.2.3 of this chapter, the PD is essentially a reporting tool. Since 

it is automated, a number of the psychological factors attributed to the controller in figure 7 are 

not or at least not immediately relevant. The PD automatises the steps of report production and, 

to a degree, of analysis and commenting in the above figure. The analysis and commenting can 

be provided by drill-down and, respectively, alert functions based on comparisons between 

actual and target figures. The first activity in the figure, reporting system and data management, 

may indeed be influenced by human factors in an immediate fashion, which then affects the 

later stages of the reporting via dashboard. Poorly selected KPIs lead to insufficient information 

in the dashboard.  

The final two steps in the reporting and management continuum presented in the figure, 

analysis/commenting and consultation/initiation of measures, are exposed to the influence of 

psychological bias, in particular overconfidence, opportunism, availability error, framing effect, 

and information overload. The following section will define managerial opportunism as one of 

these psychological factors. 
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2.6.4 Managerial opportunism 

2.6.4.1 Definition and roots in information asymmetry 

The problem of managerial opportunism has its roots in the relationship between principal and 

agent: 

“We define an agency relationship as a contract under which one or more persons (the 

principal(s)) engage another person (the agent) to perform some service on their behalf 

which involves delegating some decision making authority to the agent.  If both parties 

to the relationship are utility maximizers, there is good reason to believe that the agent 

will not always act in the best interests of the principal” (Jensen and Meckling, 1976)   

In the case of a firm, the principals are generally the owners, e.g., the shareholders, and the 

agents are the management. The divergent interests of the principal and of the agent may not 

be to the principal’s detriment if the principal has complete information about the agent and his 

or her actions. However, information is typically incomplete and distributed asymmetrically, and 

especially “managers have special expertise and inside information that they have acquired 

over time about the organization”, which makes rent-seeking possible.  

As a result of the divergence between the principals’ and the agents’ interests, three types of 

costs are incurred (Jensen and Meckling, 1976): 

“The principal can limit divergences from his interest by establishing appropriate 

incentives for the agent and by incurring monitoring costs designed to limit the aberrant 

activities of the agent. In addition in some situations it will pay the agent to expend 

resources (bonding costs) to guarantee that he will not take certain actions which would 

harm the principal or to ensure that the principal will be compensated if he does take 

such actions. […] In addition there will be some divergence between the agent’s 

decisions and those decisions which would maximize the welfare of the principal. The 

dollar equivalent of the reduction in welfare experienced by the principal as a result of 

this divergence is also a cost of the agency relationship, and we refer to this latter cost 

as the ‘residual loss.’ We define agency costs as the sum of: 

1. the monitoring expenditures by the principal, 

2. the bonding expenditures by the agent, 

3. the residual loss.” 

Especially monitoring expenditures and residual loss appear relevant in the area of PDs and 

decision-making. The following section will distinguish between forms of managerial 

opportunism and identify those forms relevant to the present thesis. 
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2.6.4.2 Forms of opportunism 

Chakravarti (2017) mentions “adverse selection, moral hazard, shirking by employees, and 

managerial discretion” as manifestations of opportunism.  

According to Nagin et al. (2002), shirking “employees are ’rational cheaters’, who anticipate the 

consequences of their actions and shirk when the marginal benefits exceed costs”, and shirking 

can be counteracted using incentives and monitoring.  

Adverse selection takes place before a contract is made. It describes how a lack of information 

on the buyers’ side about the true quality of a product or service leads to a perceived high risk 

of paying above-average prices, which then makes it difficult for sellers of high-quality goods or 

services to find buyers so that these sellers eventually leave the market (Akerlof, 1970). Adverse 

selection may play a role in the hiring process. As firms cannot be sure about the quality of job 

candidates, they are reluctant to pay high salaries so that highly-qualified candidates decide 

against leaving their current employment, which decreases their number in the job market.  

Moral hazard characterises certain actions taken after a contract is made (here: an employment 

contract). In particular, moral hazard refers to high risks which managers take out of self-serving 

considerations (e.g., actions that increase the value of a company’s shares in the short term 

and thus the wealth of the manager if he or she holds company shares). It also refers to a 

distortion of facts, e.g., exaggerated company earnings to secure a bonus (Lakhal, Lakhal and 

Cheurfi, 2014). The authors also report that legal accounting and reporting choices that 

managers make using their managerial discretion may be steered toward increasing their 

bonus. 

Of relevance within the scope of the present thesis are managerial discretion, moral hazard, 

and shirking as manifestations of opportunism. In general terms, all three manifestations of 

opportunism are only possible under the condition of information asymmetry, and information 

asymmentry can be lessened through reporting systems. There is indeed some research that 

suggests that transparent reporting lessens the degree to which companies and managers 

engage in manipulation (Lee, Petroni and Shen., 2006). 

Apart from transparency and monitoring, also adjustments in the incentive system can reduce 

opportunistic behaviour. Opportunism may thus be lessened by integrating both activity 

monitoring as well as incentive-relevant KPIs in PDs. 

The psychological factors relevant to PD usage have now been explored and will now be 

summarized in the next section to inform, among other aspects, the discussion of PD 

construction. 
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2.6.5 Summary of psychological factors relevant in PD design and usage 

Research literature on PDs commonly focuses on the issue of the visualisation (Yigitbasioglu 

and Velcu, 2012 Few, 2013; Hichert and Faisst, 2015). This approach assumes that after 

receiving this business information, all users react in a similar fashion, i.e. take appropriate 

corrective action. Yet, psychological factors influence the thought processes and decisions of 

PD users, and these factors can be intricately linked to PD features and design. In particular, 

the cognitive load caused by using a PD and biases, whose influence may be lessened or 

enhanced by the PD, may shape the perception- and decision-making process. Therefore, CLT 

and psychological theories of human bias may contribute significantly to PD design.  

An important strand of advice for PD design comes from CLT. This theory is concerned with the 

design of instructional materials with respect to individuals’ limited cognitive processing 

capacity. Sweller (1994) is the main contributor to this theory.  

According to CLT, humans are only able to process a limited number (between 5 and 9) of 

information units at the same time. If the task is to combine units or weigh them against each 

other, the number is lower (Montibeller and Von Winterfeldt, 2015) (2 to 4 elements). The 

process of comparing and weighting informational units is susceptible to interruptions and 

diversions because the information only lasts for about 20 seconds in a person’s working 

memory (Sweller et al., 2011).  

The CLT implies that an information overload would lead to the manager’s not being able to 

process business information adequately. Information overload thus creates the risk of missing, 

or misinterpreting, important information. The result may be inadequate decisions, which 

eventually reduce an organisation’s performance, output and profitability.  

In addition, poorly processed information also strengthens the influence of biases (Cengage, 

2009). Thus, a high cognitive load can increase the influence of biases on managerial decisions. 

Therefore, it is important to minimise the amount of information in order to minimise cognition 

load or to find other ways to lessen cognitive load, e.g., by certain formats of data representation. 

Lessening the cognitive load is thus contingent on PD content and PD design. 

If PDs can also increase transparency and thus counteract opportunism (section 2.6.4.2) has 

not been investigated yet, and the present thesis will only be able to hypothesise about a 

possible connection. Such an effect is only possible if the PD also serves the purpose of 

monitoring managerial performance, which may be different from monitoring company 
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performance as not all company developments can be attributed to managerial decisions and 

actions – some may simply be beyond the control of a manager.  

The following section addresses issues of PD construction, which has to take psychological 

factors into consideration. 

2.7 PD construction 

Design is a critical issue regarding the success of a PD. However, other parameters have to be 

considered too when implementing a PD. Jacob et al. (2011) identify eight dimensions of a 

dashboard: range (scope of functions), purpose (scope of tasks), data type (informatics type of 

data: text, figure, graph), scope of application (use), key data (most important data), spectrum 

of information (scope of figures, text, graphs, business information), frequency of information 

update in the PD, interactivity (possibility of reading and writing).  

To implement those eight dimensions in a dashboard, they propose a four-layer model guiding 

the process of PD design: Tasks: business goals, business processes, roles and strategic 

context. Analytic operations: raw data, basic operations, use cases and KPIs. Design elements: 

graphical elements, graphical design, data formatting, interaction design and usability. The 

actual dashboard: layout and orientation. 

The development of a PD is thus a complex task. Accordingly, Bremser (2013) proposes the 

following steps: define the PD objective, define the PD metrics, seek user input, build the initial 

PD and test it, then publish the PD and monitor its use. 

In the following, the problem of selecting and using KPIs in a PD will be discussed. Then, 

questions of PD functionality and, finally, of PD design will be raised.  

2.7.1 Selection and use of key performance indicators 

Metrics that are used for PDs are usually referred to as KPIs as they indicate how well the 

organisation is performing against its predefined goals (Eckerson, 2005). The selection of these 

KPIs should be uniquely tailored towards the strategic goals of the organisation (Hanselman, 

2009). In this regard, Lorences (2010) outlines a top-down approach and a bottom-up approach 

in order to link KPIs with strategic goals. While the top-down approach deconstructs the 

organisational objectives into the underlying drivers, the bottom-up approach focuses on a 

particular business unit or functional group and designs a set of tools and metrics in order to 

match them to the organisation’s strategy (Lorences, 2014).  

In various organisations, only accounting professionals assume leadership roles in the selection 

of the KPIs (Bremser, 2013). However, Hanselman (2009) suggests that the selection of KPIs 
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demands contributions by the executive management of all significant divisions. Furthermore, 

Hanselman (2009) explicates the importance of setting appropriate performance ranges for the 

KPI with regard to the fact that ranges which are too low will not drive employee innovation 

sufficiently, while expectations that are too high will frustrate employees and potentially lead to 

excessive risk-taking.  

With regard to the metrics used for PDs, an on-going challenge is the accurate quality and 

management of the underlying data (Lorences, 2014). Therefore, research on PDs emphasises 

the importance of managing data – a demand which finds support in the BI literature (Dagan, 

2007). Lorences (2010) stresses the importance of accessibility of the data, of common 

definitions of measures and of the management of the different data sources. With regard to the 

latter, it has to be decided for which measures static data and for which real-time data are 

needed to feed the PD (Dagan, 2007). Here, special care must be taken to bind the PD data to 

the firm’s database so that it can be updated successfully over time (Bremser, 2013).  

DeBusk (2004) argues that the drawbacks of traditional financial measures are that they are 

backward looking, are not actionable, reward short-term behaviour, do not consider business 

changes, are too roughly estimated to guide management actions, are organisationally 

separated instead of cross-functional and do not consider intangibles. Furthermore, they do not 

cover more holistic business targets, such as quality. In order for a PD to meet the expectations 

of the upper management, it should cover a broad range of business targets to depict the 

situation holistically. 

Another problem of KPI selection inheres in the changes that companies and their environments 

undergo. According to Carlucci (2010), Bauer (2005) and Razvi et al. (2005), different models 

have been developed to select the most important KPIs for provision in a PD. To define PD 

metrics, the most important business targets have to be selected from a large number of 

possible figures. Since only a selection of KPIs can be included in the PD, it is necessary to 

ensure that all important KPIs are represented. Furthermore, the business environment will 

change over time and with this change other business figures than those provided in the PD 

may become important. This implies an additional risk inherent in the limited selection of 

business figures. 

This risk has hardly been recognised in literature. Rather, the literature has recommended to 

create a KPI system by selecting KPIs and setting up a KPI development strategy (Parmenter, 

2015). Bauer (2004) warned: “Selection of the wrong KPIs can result in counterproductive 

behaviour and sub-optimized results”. It is not sufficient to just know „where you are headed 

and select relevant KPIs. The challenge now is, to select the appropriate KPIs from the proposed 
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smorgasbord of metrics” (Bauer, 2004). Ge, Lee and Zhu (1996) observed that “different 

selections of KPIs and KVIs [key value indicators; J. I.] will lead to very different performance.” 

The process of selecting KPIs for a PD should thus be conducted with circumspection and be 

open to revision. 

Furthermore, some KPIs are more important than others or have a different impact on the 

business. Therefore, it is not only essential to select the most important business figures for a 

PD, but also to weigh them appropriately. Since their importance may change in dependence 

of developments in the business environment, this process too needs to be open to revision. 

Research has so far not touched on the topic of a flexible selection of KPIs in case of changes 

in the environment (DeBusk, 2004).  

After having discussed the crucial problem of KPI selection, the representation of KPIs in a PD 

and PD functions serving the representation and further exploration of KPIs will be addressed 

in the following section. To this end, first questions of the structure of PDs and of the density of 

information presented in them are discussed. 

2.7.2 PD structure and design 

2.7.2.1 Structure and information density 

Research on PDs has also investigated the proper design of PDs (Few, 2006; Yigitbasioglu and 

Velcu, 2012; Bremser, 2013). However, until now there is no agreement on how exactly a PD 

should be designed and what it should look like (Yigitbasioglu and Velcu, 2012). Even though it 

is suggested that a PD should fit on a single computer screen, it should be made possible for 

PD users to examine additional information (Few, 2006). Thus, the home page should display 

the most important metrics while additional pages with more detailed information can be 

accessed via tabs or buttons (Lorences, 2014). Moreover, there is a need not to overload the 

PD with too many performance measures as research has shown that an information overload 

leads to difficulties in processing the information (Bremser, 2013, section 2.6.1) 

This finding gains support by other researchers who detected that more information can lead to 

less consistent decisions (Chewning and Harrell, 1990; Stocks and Harrell, 1995). Essential for 

PD design is thus a minimum of information. With reference to Allio (2012) and Pauwels (2009), 

minimising the number of metrics is relevant to reduce the complexity and therefore the 

cognitive load of information gathering. Stocks (1989) has argued that an excessive, but also 

an insufficient amount of information can result in decision inaccuracy. 

Despite the desideratum that PDs do not overwhelm the user with information, the range of 

functions provided in a PD must not be too limited. In order for PD users to be able to analyse 
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the provided information further, it is, according to Yigitbasioglu and Velcu (2012), essential that 

PDs provide drill-down features and scenario analyses because these functions increase 

productivity and are also wanted by PD user. Pauwels (2009), Kearney (2011) and Muntean et 

al. (2010) added that drill-down and drill-through capabilities are beneficial as they deliver more 

details for various organisational and managerial levels. 

A PD is a visual tool and the KPIs selected for them as well as functions provided by the PD 

need to manifest themselves in a visual way. Therefore, the following section deal swith the 

often-researched topic of visualisation in PDs. 

2.7.2.2 Visualisation 

Research on the design of PDs has had a particular focus on visualisation (Bremser, 2013). In 

this context, Goldstein (2007) emphasises an appropriate use of colours when designing PDs 

because an excessive use of colours can have a negative impact on decision making. Similar 

concerns are articulated with respect to overbearing visualisations, such as 3D objects (Ware, 

2012). This is crucial as adequate visualisation can lead to better decision making and makes 

it easier for PD users to focus on relevant information and performance metrics (Dilla and 

Steinbart, 2005). To avoid decision making biases and mistakes that result from visual 

redundancies, Amer and Ravindran (2010) propose the use of gridlines and visual aids. 

Moreover, research on PD design suggests the use of key charts and graphs in order to use 

the display effectively (Dagan, 2007). Furthermore, research on PD design draws on literature 

on information presentation formats and proposes to design PDs according to individual 

circumstances (Dilla and Steinbart, 2005; Cardinaels, 2008).  

If certain criteria for visualisation are not considered, the user of a PD may only be able to 

encode the information slowly or wrongly. Schumann and Müller (2000) have formulated three 

criteria for ensuring proper PD visualisation: expressiveness, effectiveness and 

appropriateness. Expressivity demands that a graphical element only shows those parts 

necessary to give the user an unbiased account of the information in question. Effectiveness 

demands that there is a range of visualisation alternatives since some graphical visualisations 

may convey the intended content better than others.  Appropriateness, on the other hand, 

means that a visualisation effort should be justified by the benefit – the purpose being to avoid 

investments in visualisations that do not add any value.  

Also Few (2006) stresses the role of proper presentation in PDs. He articulates 11 rules: (1) 

one-view for all relevant data, (2) context information not too detailed, (3) use of adequate unit 

scales, (4) adequate graphic elements, (5) using only a selection of graphic elements, (6) 

adequate form design, (7) adequate coding of quantitative data, (8) right placement of data, (9) 
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sufficient highlighting of relevant information, (10) no purely decorative elements, (11) 

economical use of colours. These PD visualisation recommendations are drawn from the body 

of well-known design principles and are less research driven. Also, these recommendations do 

not contain specific advice on PD design tailored to different reporting scenarios. Generally, 

authors often resort to examples, which, however, cannot replace critical research inquiries 

(Scheuermann and Ropohl, 2010). 

An approach which includes the development of standards for visualisation, but goes beyond 

visualisation in also elucidating, and taking into account, the effect that standardised formats 

reduce cognitive load, is the IBCS standard, which was developed by Hichert and Faisst (2015), 

who based their work on publications by Few (2012), Tufte (2011), Minto and Minto (2002), 

Zelazny (2001) and Brinton (1914).  

Visualisation in PDs takes shape in specific design features which are introduced in the following 

section. 

2.7.2.4 Design features 

Colours (of bars, symbols, numbers): 

Gauges:

 

FIGURE 7: EXAMPLE OF GAUGES/ TECHOCTAVE 
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Yigitbasioglu and Velcu (2012) argue that the same criteria apply to the presentation of 

numbers, bars and symbols that should guide the use of colours. Colours can improve a user’s 

grasp of the information displayed, but can also mislead the user (Yigitbasioglu and Velcu, 2012; 

Goldstein, 2007). Ziff Davis Enterprise (2008) and Yigitbasioglu and Velcu (2012) claim that it 

is helpful to use intuitive and easily perceivable features. Additionally, Tufte (2006) points out 

that it is essential for PDs to have a high data-to-ink ratio to maximise attention. Goldstein (2013) 

recommends using specific colours to identify the most important information. 

According to Few (2007), gauges are the most popular PD element. However, if the user wants 

to compare or evaluate data, then gauges may also be misleading. For example, the yellow 

fields in the gauges in figure 8 appear to be warnings. But 10% of men and 1% of women are 

colour blind. Quantitative graphic scales can, according to Few (2007), only be interpreted if the 

scales are labelled with numbers. 

Bullet graphs: 

 

FIGURE 8: EXAMPLE OF BULLET GRAPHS 

According to Few (2007), sparklines need less space than gauges. They provide historical data. 

The prominent horizontal bar is a metric, the small vertical line is a measure. The brightness 

indicates the level of goal achievement. This solution developed by Few (2007) needs less 

space than common gauges, but provides more information. 

Tables or graphs: 

To choose between tables or graphs, Cardinaels (2008), Dilla and Steinbart (2005) point at 

different purposes of these two forms of visual representation: graphs help to identify and to 

understand relationships and aid in making comparisons. They are particularly useful to 
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managers with a low level of accounting expertise. Tables extract specific values and combine 

them into an overall judgement. Vessey (1991) and Vessey and Galletta (1991) argue that 

graphs seem better suited for identifying and understanding relationships, while tables enable 

users to make better decisions on symbolic problems. 

Against the background of the visualisation techniques explained above, the next section will 

introduce a number of PDs available on the market today. 

Treemaps: 

Treemaps (figure 9) as visualisations provide a picture of the analysed figures. The benefit is 

that they provide visual information (size of a measure) in comparison to other values. 

 

FIGURE 9: EXAMPLE OF TREEMAP 

So far, the sections of chapter 2 have dealt with theoretical foundations of the PD. The following 

section will introduce a number of PDs available on the market to allow for at least a partial 

overview. In a further step, the selected PDs will be evaluated tentatively against the 

background of the theoretical foundations presented in this chapter.  

2.8 Examples of PD solutions 

This section introduces commercial PD solutions available on the market and outlines their 

features. An exhaustive overview over the market for PDs is not possible since the number of 

available solutions is too great and new PDs enter the market continually. However, without 

recourse to concrete PDs, the present study would operate in a vacuum and, therefore, a 

selection of generally well-known PDs will be presented and, at least tentatively, evaluated. The 
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goal is to collect data on the nature of current solutions in order to identify unused potential for 

further developments.  

2.8.1 Introduction of selected PDs 

Inetsoft: 

This PD (figure 10) was built as a sales dashboard. The features are gauges, tables, bar graphs, 

trend graph. The colours are used economically to guide attention to the most important 

information. Links to business objectives are only provided in the green zones of the gauges. 

 

 

FIGURE 10: EXAMPLE OF DASHBOARD 1 / INETSOFT 

Softegic:  
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FIGURE 11: EXAMPLE OF DASHBOARD 2/ SOFTEGIC 

The Softegic PD (figure 11) is a business PD with several non-financial perspectives. The 

features are gauges, bars and 3-D-bars. The link to business objectives is visible in the budget 

values of the bar graphs. As recommended by Yigitbasioglu and Velcu (2012), an colours are 

used economically to improve decision-making.   

Realtech: 

This PD from SAP System P01 (figure 12) is an PD, which includes features such as coloured 

dots, trends, gauges and bars. Colours are used in an economical way (Yigitbasioglu and Velcu, 

2012). Therefore, the attention is concentrated on a few figures.  
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FIGURE 12: EXAMPLE OF DASHBOARD 3/ REALTECH (2017) 

Smartglance: 

 

FIGURE 13: EXAMPLE OF DASHBOARD 3/ SMARTGLANCE (2017) 

The purpose of the Smartglance PD (figure 13) is to serve as a business dashboard for 

production and sales with various features: trends, tables, bars, pie charts. The link to business 

objectives is supplied by several bar graphs (“Plan”) and one table (“Budget vs. Actuals”). 

The following section will evaluate existing PDs; as a complete overview of existing PDs is 

impossible because of their great number, the evaluation has to be tentative. 
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2.8.2 Tentative evaluation of existing PDs  

All analysed solutions fulfil the requirement suggested by Few (2006), according to which a 

dashboard should fit on a single computer screen, the PD users should be able to examine 

additional information and colours are used economically. The use of colours should improve 

visualisation (Lempinen, 2012), which is the case with all PD solutions presented above. The 

PDs have a high data-to-ink ratio to maximise attention (Tufte, 1983). Also provided is relevant 

information at a glance, not too detailed contextual data, adequate measurements, adequate 

amounts of graphical elements, meaningful selections of graphical elements and an adequate 

design of graphical elements, adequate encoding of data, right placement of information and a 

highlighting of relevant information (Few, 2006). Signals, alerts and colours are implemented in 

accordance with suggestions by Pauwels (2009), Yigitbasioglu and Velcu (2012).  

Certain key elements can be identified as a common feature of the PDs presented above. These 

elements include the summary and integration of key performance metrics with underlying 

drivers in order to communicate performance throughout the organisation (Clark et al., 2006; 

O’Sullivan and Abela, 2007; Wind, 2005). 

Some PDs presented above are designed with an economical use of colours. A dark 

background appears serious to the user and helps to reduce the cognitive load in gathering 

information. The IT performance PD from SAP provides different selected figures in a structured 

way, including traffic lights to guide the attention of the user to corrective action (red lights). 

Other graphical solutions of the presented PDs include integrated tables, bar graphics, gauges, 

alert signs and time-elapsed graphics to provide current and historical information.  

However, from a practical as well as from a theoretical perspective, there are also missing 

features. While many PDs (Softethic.com; smartglance; SAP System P01) inform the user 

thoroughly about the business situation using financial and nonfinancial performance figures 

and historical trend information, it is to be expected that many users have personal performance 

agreements as an incentive-based approach to reach business objectives and pursue business 

strategy. Yet, the PDs presented above do not offer a function that would include the agreed-

on figures from personal performance agreements between managers and the firm and put 

them in the context of business objectives.  

Also, the PDs offer alerts, but there is little guidance for the user as to which action is the most 

urgent and in which descending order corrective action should be taken. The alert signs used 

may point to issues, but are devoid of any more concrete information that would put the alert in 

a context. Thus, a prioritisation of tasks is missing. 
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DeBusk (2004) observes that PDs do not adapt their selection of KPIs automatically to changes 

in the business environment or the company itself. Thus, PDs do not adjust themselves if KPIs 

already included in them become irrelevant for business success or if KPIs not included in them 

gain in relevance. The result for future controlling would be that KPIs are monitored that are of 

no or lesser importance while KPIs crucial to the business’s success are ignored. This may lead 

to bad decisions and a poor allocation of resources and, thus, to a lower performance. Cost 

may increase while profits decrease. Therefore, there is a lack of dynamics in the selection of 

business figures provided in a PD, including the PDs presented above. 

In sum, the observations amount to the following points: 

• No functionality to integrate target agreements (e.g., in the context of incentives) into 

the PD  

• Lack of guidance for users’ actions in case of significant deviations of actual from goal 

values 

• Static selection of KPIs regardless of changes in company environment 

Against the background of these empirical (if incomplete) observations about available PD 

solutions and the theoretical foundations concerning PDs, the following section will identify 

research gaps and research sub-questions that inform the further research process of this 

thesis. 

2.9 Research gap and research sub-questions 

This section will first summarise the results of the literature review and, in doing so, identify 

research gaps in the field of research on PD. It will then summarise observations from the 

literature review that are relevant for the empirical investigation and end with a refined version 

of the research question asked in the introduction.  

There exist influential and much cited research contributions, which in fact include to some 

extent up to three of the four subject domains relevant for the present study: business 

performance reporting, BI, psychological theories (bias, cognitive load), and PDs (figure 14).  



Chapter 2 – Literature review and examples of performance dashboards 
 

50 
 

 

FIGURE 14: RELEVANT RESEARCH DOMAINS AND THEIR INTERSECTIONS 

However, rather than providing extensive research-grounded insights into the combination of 

the areas considered, these contributions are marked by an absence of research on the links 

between them, but, at times, also by a lack of depth in a single area. Thus, Negash (2004) states 

that “BI seems to have flown under the radar of academia”. Among the topics he identified as 

not adequately covered in BI research are the management of semi-structured information and 

the integration of document management with analytic tools. Concerning the topic of PDs, this 

article asserts that they are able to convey large amounts of information on a single screen. Yet, 

as is typical for most contributions on BI or business performance, there is no discussion on 

what would constitute an effective dashboard. Eckerson (2005) claims that “BI converged with 

performance management to create the PD”, making decision-support aid available to the entire 

organisation, not just to executives. However, while Eckerson (2005) praises the development 

toward a synthesis of the four areas in PDs, he and other authors present little research on how 

to shape and direct such a convergence of disciplines to produce more effective PDs. There is 

thus a lack of a type of PD research that crosses disciplinary lines.  

Going beyond design issues can also entail taking the situation into account in which 

dashboard-based or dashboard-initiated decisions are made. PD research has for the most part 
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investigated decision quality through experiments that situate PD usage and decision making 

in the same context: decisions were made in front of the dashboard. If decision quality is in the 

focus of research, the actual decision situation is not investigated. Research on PDs that also 

explores the decision situation in an actual business setting is missing. 

Against this background, it would be particularly interesting to identify not only PD design 

features, but functional features of PDs that can improve decision support by lessening cognitive 

load, bias and opportunism, and, thereby, lead to a higher quality of managerial decisions. This 

would entail taking a BI and performance-reporting perspective as well as a psychological 

perspective, thus going beyond the combination of psychology and design. 

Performance reporting has seen a significant shift towards non-financial metrics with the BSC 

becoming the dominant concept. Despite this development, non-financial metrics have not, or 

not yet, become a subject of PD research. Specifically, there is no research on which non-

financial metrics PD users would consider useful.  

Mostly inspired by practical observations, it can be summarised that the four basic pillars of PD 

research – Performance Reporting, BI, Design, Psychology – seem to have converged into a 

joint real-world phenomenon, regardless of the effectivity of this combination. In all three 

domains, practice seems to be ahead of research. Research on BI has so far not addressed PD 

aspects. While the research area of performance measurement systems may nonetheless be 

considered as mature, the complexities of PDs have not found their way into performance 

reporting research, where PDs are sometimes simply equated with the BSC. In contrast, 

research efforts in IT design and Psychology, including dashboard-initiated decision-making, 

are at a rather early stage. While there are models, rules and criteria for PD design, they are 

inspired rather by logical reasoning than by empirical research. CLT stands out as a theory 

referenced in PD design, but the general design advice and the mentioned theory are hardly 

applied or investigated in the context of a performance-reporting setting.   

Unsurprisingly, the four pillars of PD development are not considered with the necessary depth 

in research. This observation may be an argument in favour of qualitative research, which is 

generally considered suitable for early-stage research. 

The literature review and the overview over a sample of PDs that are available on the market 

have led to a number of observations: 

1. The survey of a non-representative sample of popular PDs has shown that PDs are 

focused on rendering actual figures through visualisation, mostly with different graphs, 

but do not foreground the comparison of the figures with business targets.  
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2. Whereas common solutions suggest that informative and well-compressed at-a-glance 

views are best rendered through graphs, graphs might deflect from further steps of 

objective weighting and decision-making so that biased decisions and actions become 

more likely.  

3. PDs offer alerts, but these alerts are devoid of any more concrete information about the 

reason for a deviation. Thus, they offer little help in prioritising tasks. 

4. There is no function in PDs that brings those KPIs to the foreground which show the 

strongest contrast between planned and actual value and which, by means of, for 

example, the Analytical Hierarchy Process (AHP) as an approach to weighing business 

targets (Ishizaka and Labib, 2009) are identified as important. If this function were 

provided, developments in the business environment that impact the significance of 

KPIs may be noticed sooner and more easily. The technical implementation of such a 

function was discussed by Mate et al. (2014). 

To gather data helpful in answering the overarching research question stated, an empirical study 

would have to investigate to what purpose and how PDs are currently used, how users behave, 

what they require of a PD and to what degree they would accept measures guiding their 

decisions. This information can be gathered with the following questions: 

1. In which real-life settings are decisions made after reporting information has been 

absorbed? 

2. What is the informational content and the frequency of reporting? 

3. Which aspects of the current reporting practice are managers satisfied with, which are 

they not satisfied with? 

4. Which information should PDs provide to support decision-making more effectively, 

given the situation in which decisions are made in real-life situations? 

5. Would users consider dashboard-rendered decision support (through a prioritisation 

of tasks) helpful and would they welcome such support? 

6. How should this information be provided in a PD to reduce cognitive limitations and 

bias, and how can PDs help ameliorate the problem of managerial opportunism? 

In order to answer these questions, it needs to be decided from which source and by which 

means the data necessary to arrive at answers should be drawn. The data needed is from the 

context of decision-making (question 1) and reporting in companies (questions 2), from the 

personal experiences of managers with their reporting tools (questions 3 and 4), and from their 

personal attitudes toward possible additional functionality of PDs (question 5).  
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Given these questions, it is likely that the data needed has to be gathered from managers in 

companies as other data sources are unlikely to contain it. However, questions 6 poses a 

particular problem in this context which entails that the answer to questions 6 is inferred from 

data gathered in the other questions as well as from the theoretical literature on biases. The 

reason is that an immediate gathering of information from managers on psychological factors, 

i.e. cognitive load on the one hand and heuristics and biases on the other, does not seem 

feasible. Biases function on an unconscious level and subjects are most likely unable to 

determine if their judgments in the past have been biases. Even if managers should regard their 

past decisions as influenced by bias, they may not readily communicate this observation 

because their professional role is that of competent decision-makers, and this role is in conflict 

with admitting biased decisions.  

Cognitive load, on the other hand, may be noticed by individuals, but it may be difficult for 

individuals to attribute the cognitive load they experience to specific factors. In addition, and 

similar to the topic of biases, it may be difficult for managers to admit to experiencing heavy 

cognitive loads since their professional role demands a competent handling of complex sets of 

information. Thus, it appears that collecting data on psychological biases and cognitive load is 

best accomplished in experimental settings. Such settings, however, demand by their very 

nature a highly controlled environment and are therefore situated outside the scope of the 

present thesis, which aims at elucidating reporting and reporting-based decision-making in a 

real-life setting, which is not controllable.  

It would of course be possible to conduct two empirical studies within the frame of the present 

study, one that is interview based on one that is experimental. However, the difficulty of 

obtaining members of middle and senior management as interview respondents incurred in this 

thesis already indicates the difficulty of recruiting them as experimental test subjects. Against 

this background, on the grounds of research-economic reasons, and also because this 

researcher has no expertise in the field of psychology, a more indirect approach to answering 

research sub-question 5 was chosen. This approach is based on the assumption that it is 

possible to infer from data on actual reporting-tool usage and decision-making which biases and 

cognitive-load factors are particularly relevant, and to develop on this basis recommendations 

for PD design and usage. Similarly, it was also assumed that information on opportunism would 

not be readily presented in an interview as it would incriminate the respondent or possibly third 

parties. 

So far, the present thesis has stated the research question “By what means can the act of 

decision-making be supported by PDs in such a way that decision quality is improved?” (chapter 
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1) and has then reviewed the literature in the areas relevant to understanding the place of PDs 

in a company’s technological infrastructure (BI) and its functional structure (reporting) as well 

as issues of PD appearance (PD design) and problems in (dashboard-based) decision-making 

by individuals (psychology). The theoretical framework thus established has informed the above 

research sub-questions. These will on the one hand guide the approach to collecting data, 

especially with regard to choosing data sources (see above), and also inform the process of 

data analysis and of drawing conclusions from the analysis. In particular, but not exclusively, 

the empirical data will be used to identify areas of knowledge especially relevant to PD design, 

functionality, and usage in a real company setting. The relevant bodies of knowledge will then 

be used to develop recommendations for practice (companies) as well as for research and PD 

design. An outline of this research process is presented in figure 15. 

The above considerations and outline lead to the question of how the data should be gathered, 

given this particular data source (managers), which will be answered in the following section. 

 

FIGURE 15: OUTLINE OF RESEARCH PROCESS 
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3.1 Introduction and objective 

The aim of this thesis is to identify the levers that can be used to improve a management PD 

and, in consequence, the company's profit from the perspective of managers as performance-

dashboard users. 

It is the purpose of this chapter to describe the methodology used to collect, analyse and 

interpret data relating to the development of an optimised management PD. The following 

sections will elucidate the process of choosing appropriate paradigms across research 

philosophies (Easterby-Smith et al., 2012), explain the rationale of specific methodological 

choices made in this thesis using the research onion developed by Saunders et al. (2016) as a 

guiding model, and outline the process of data collection, handling and analysis.  

3.2 Research design 

Crotty (1993) argued that “for a research to be considered successful, it must clearly state and 

explain all the choices it made to arrive at its data.” To understand these choices, Saunders et 

al. (2016) developed the “research onion” (figure 16, a model that describes the issues 

underlying the choice of data collection techniques and analysis procedures.  

 

 

FIGURE 16: THE RESEARCH ONION (SAUNDERS ET AL., 2016), MODIFIED 

The research onion has six layers, which have to be considered before the method of data 

collection and analysis, i.e. the area at the centre of the onion, can be understood and properly 

decided upon. The six layers include the research philosophy, the approach to theory 

development, methodological choice, research strategies, the time horizon, and techniques and 

procedures of data collection and analysis. This model is very useful as it is “transferable for 
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most research methodologies and several contexts” (Bryman and Bell, 2015). The following 

sections explain the choices made for this thesis in each layer of the research onion, starting 

with the research philosophy in the next section. 

3.2.1 Research philosophy 

Accounting for the choice of a research philosophy has benefits in that it causes the researcher 

to explicate certain beliefs that may influence the way data are perceived and interpreted, 

especially in qualitative research, which is the paradigm that the present thesis is situated in.  

While also researchers engaged in a research with a quantitative paradigm have to reflect on 

the possible influence of their own subjectivity and values, they use methods of data collection 

and processing that mitigate such influences at least to a certain degree. In contrast, qualitative 

research  

“assumes that subjectivity and values are a necessary part of human interaction and 

therefore cannot be eliminated or controlled. It requires, instead, that researchers 

acknowledge their own subjectivity and values, and reflect on them in a systematic and 

disciplined way” (Auerbach and Silverstein, 2003).  

The following remarks are thus to be understood as a reflection of underlying assumptions held 

by the researcher. To inform this reflection, the philosophies in the research onion will first be 

introduced. 

According to Bryman and Bell (2011), positivsm is a philosophy that assumes that there is an 

objective reality governed by laws. In bearing with this understanding of reality, knowledge is 

constituted through the observation of phenomena that can be perceived by the senses (or by 

technological instruments) and whose perception is not influenced by subjective factors. The 

facts gathered can then be used to form a theory or to test hypotheses; in both cases, the 

observation leads to the formulation of general laws. Positivism is thus a philosophy that can 

accommodate both inductive as well as deductive approaches. However, the observation of 

facts is the proper domain of research, and in positivism theory has the status of knowledge 

only when it has been either tested empirically (through hypothesis testing) or has been derived 

from observation. Sousa (2010) thus summarises the assumptions of positivism as, among 

others, “an empirical realist ontology”, i.e., a belief in an objective, observable reality, and the 

“equivalence of explanation and prediction”. Explaining and predicting are the same in positivsm 

because all phenomena are considered to be subject to universal laws, and explaining how a 

phenomenon came about lays open the same laws that can also be used to predict its 

occurrence in the future.  



Chapter 3 – Research methodology, data collection and processing 
 

58 
 

Although positivism is also represented in the social sciences, there appear to be severe 

limitations in using positivism if human behaviour is studied. After all, psychological processes 

cannot be observed directly, the mind is a ‘black box’. Only indicators of psychological 

processes and states are observable, but their linkage to the psychological elements they are 

taken to express is always tentative and somewhat uncertain (as Fiedler and von Sydow’s 

(2015) criticism of insufficient progress in heuristics research demonstrates, section 2.6.2.1). 

Sousa (2010), referencing Hesketh and Fleetwood (2006), states that positivism’s  

“obsession with measurement and quantification (in attempt to facilitate statistical 

manipulation of variables and perform tests of hypotheses) leads positivists to 

inadequate conceptualizations at least of social phenomena, for the mostly qualitative 

and multidimensional nature of the social world is overlooked”.  

The present thesis aims at exploring a socio-technological system strongly dependent also on 

psychological factors. It therefore gathers data from human subjects through their own, 

subjectively coloured, utterances. These cannot be reliably and completely understood as 

effects of general laws that both explain and predict them. The assumptions of positivism are 

therefore not in agreement with either the researched phenomenon (sociotechnological system) 

or the methods that are demanded by an investigation of this phenomenon. 

While in positivism explaining and predicting are the same, they are different in critical realism, 

another one of the five research philosophies in the research onion. The reason is that, in critical 

realism, causation has, according to Sousa (2010), a different meaning than in positivism. To 

critical realists, phenomena are the product of numerous causative influences that coexist, may 

contradict each other and interact with each other in numerous ways. These causative 

influences therefore form constellations that, due to their inner dynamics or outer factors, 

change over time. It is therefore not possible to predict phenomena on the basis of generalisable 

laws because of the vagaries of the constellations that may or may not give rise to them. It is, 

however, possible to explain phenomena because the constellations that gave rise to them can 

be described (Sousa, 2010). This does not preclude that critical realists believe in an objective 

reality. In critical realism, the world exists independently of the human mind; it is not a social 

construct, as in postmodernism (see below). That said, social construction is not denied, but, 

rather, is considered to be part of reality.  

Also the process in which critical realism explains the world differs from that of positivism.  The 

reason is critical realism’s layered ontological model (figure 17). 
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FIGURE 17: CRITICAL REALIST STRATIFIED ONTOLOGY (SAUNDERS ET AL., 2016; ADAPTED FROM BASKAR, 1978) 

“The Real” as the outer layer is the locus of enduring general laws and entities, in essence 

similar to the objectivist ontological notion of the world favoured by positivism. “The Actual” are 

the phenomena and events generated by the Real, which, as has been explained above, are 

explainable, but only to a limited extent predictable. In addition, these events and phenomena 

can be observed, but may also go unobserved. The inner layer is “The Empirical” and consists 

in those parts of the Actual that are observed. The empirical is both subject to and vantage point 

of research. This implies that research has, different from how positivism defines it, no 

immediate access to the Real and an only selective access to the Actual. From a critical realist 

perspective, theories therefore are no immediate reflections of objective reality, but only 

approximations (Saunders et al., 2016).  Critical realism’s differentiation between explanation 

and prediction, i.e. its more open concept of causation that does not presume a linear relation 

between a cause and an effect, and the fact that it acknowledges that knowledge need not (and 

often cannot) be based on immediate, objective empirical observation makes it a more 

amenable research philosophy for the present thesis for the same reasons that preclude 

positivism as a foundation for this thesis. 

The paradigm of interpretivism in Saunders et al.’s research onion is a clear departure from 

the tenets of positivism in that interpretivists claim that social reality is categorically different 

from the reality of the natural world and that, therefore, scientific approaches used in the natural 

sciences cannot be applied in the social sciences. Interpretivism denies that social reality can 

be explained (in terms of general laws); it can only be understood (in terms of the motivations 

and mind-set of those involved in it; Bryman and Bell, 2011). Interpretivism is thus concerned 

with meaning, a concept not useful in the investigation of the natural world. Bryman and Bell 

(2011) quote Schutz (1962) to clarify this point:  
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“The world of nature as explored by the natural scientist does not ‘mean’ anything to 

molecules, atoms, and electrons. But the observational field of the social scientist - 

social reality - has a specific meaning and relevance structure for the beings living, 

acting, and thinking within it. By a series of common-sense constructs they have pre-

selected and preinterpreted this world which they experience as the reality of their 

daily lies. It is these thought objects of theirs which determine their behaviour by 

motivating it. The thought objects constructed by the social scientist, in order to grasp 

this social reality, have to be founded upon the thought objects constructed by the 

common-sense thinking of men [and women!], living their daily life with the social world.”  

According to Saunders et al. (2016), “the challenge for the interpretivist is to enter the social 

world of the research participants and understand that world from their point of view.” The 

description of this challenge certainly applies to the present interview study. However, the 

present thesis straddles different realms of knowledge. While the social world inhabited and 

interpreted by the study participants is one of these realms, improvements to KPIs is another. 

While business performance takes place in a social environment (i.e. a company, a market, and, 

ultimately, a society), there are at least from a neoclassical economic perspective elements 

involved in it that follow rational precepts not open to interpretation. In the end, it is the 

maximisation of profit that decides if changes in function, design and usage of PDs are 

successful. The present thesis can therefore not embrace interpretivism fully, and if a partial 

embrace is possible depends on the contradictions that may ensue when more than one 

research philosophy is adhered to. 

The research-philosophy layer of the research onion also mentions postmodernism. According 

to Sousa (2010), there are two tendencies in postmodernism. Some postmodernists hold that 

reality is entirely a construct of discourse, in effect denying any objective reality. Others are 

more similar to critical realists in admitting that reality is partly objective, but in parts also a 

discourse product, and this is the aspect that postmodernists focus on. There may thus be 

similarities to interpretivism with its attention to meaning; however, the concept of meaning is 

generally rejected by postmodernism. Instead, postmodernism tries to discern the power 

relations that regulate discourse and the construction of reality in discourse (Saunders et al., 

2016). For the present thesis, the rejection of an objective reality in postmodernism is not a 

promising vantage point. Postmodernism deconstructs the notion of reality (Saunders et al., 

2016), but this deconstruction cannot be utilised to then effect changes in reality, which is, 

however, the purpose of the present thesis. Somewhat coarsely put, if the goal is to increase 

profit, then what is not at stake is the nature of reality. It simply does not matter if this profit is 

an actual entity or the product of a discourse. 
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These arguments against the employment of a postmodernist outlook in the present thesis 

already delineate the thesis’s affinity to pragmatism. Pragmatism emphasises practical 

solutions and outcomes. According to Saunders et al. (2016), “pragmatism as a research 

philosophy argues that concepts are only relevant when they support action. It considers that 

research starts with a problem and aims to contribute practical solutions that inform future 

practice.” This is the case in the present study since it aims at increasing the usefulness of an 

instrument, i.e. of PDs and other reporting tools. This improvement is in principle measurable 

(albeit measuring it is not within the scope of this work), e.g., by comparing the economic 

outcome of management decisions based on improved PDs with those based on non-improved 

PDs. Yet, the focus on supporting action in pragmatism can be quite radical. McDermott (n. d.), 

in his article in the peer-reviewed Internet Encyclopaedia of Philosophy, expresses this stance 

as follows: 

“Pragmatism may be presented as a way of clarifying (and in some cases dissolving) 

intractable metaphysical and epistemological disputes. According to the down-to-earth 

pragmatist, bickering metaphysicians should get in the habit of posing the following 

question: ‘What concrete practical difference would it make if my theory were true and 

its rival(s) false?’ Where there is no such difference, there is no genuine (that is, non-

verbal) disagreement, and hence no genuine problem.” 

From pragmatism’s focus on the usefulness of knowledge, Goldkuhl (2012), in a paper on 

interpretivism and pragmatism in qualitative information-systems research, draws conclusions 

about the types of knowledge that are pursued in this philosophy: 

“The knowledge character within pragmatism is thus not restricted to explanations (key 

form of positivism) and understanding (key form of interpretivism). Other knowledge 

forms such as prescriptive (giving guidelines), normative (exhibiting values) and 

prospective (suggesting possibilities) are essential in pragmatism.” 

The breadth of knowledge types in pragmatism is appealing in the context of this thesis because 

improvements in PDs may be contingent on explanation (e.g. of technical aspects) and on 

understanding (of the users’ perspective), and it may entail prescriptive as well as prospective 

uses of knowledge. Given that understanding as a form of knowledge can be pursued by 

pragmatism while also being a “key form of interpretivism”, a combination of interpretivism and 

pragmatism appears feasible. Indeed, Goldkuhl (2012) mentions “common ontological 

assumptions behind both pragmatism and interpretivism. These can be summarised as: 

Meaningful action based in evolutionary social interaction.” Both philosophies consider social 
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reality thus a product of social interaction. However, the author also points out a number of 

differences, which are listed in table 3: 

 

TABLE 3: PRAGMATISM VERSUS INTERPRETIVISM (GOLDKUHL, 2012) 

The main difference that ensues according to Goldkuhl from the distinct identities of 

interpretivism and pragmatism is that the latter requires the researcher to be “engaged in 

change” (table 3), i. e. to take part in action to generate knowledge in a cycle of observing, 

analysing, and applying; thus, action research (for definitions, theory and methods Reason and 

Bradbury (2001) would be a natural method for pragmatists. Goldkuhl (2012) outlines a research 

project which integrated interpretivism in the overarching framework of pragmatism, the 

methodical approach is that of action research. For the present thesis, this approach is not 

feasible because it would demand access to an organisation and participation in its reporting 

and decision processes. This would be difficult to achieve because companies do not easily 

admit outsiders for reasons of confidentiality and are also reluctant to expose their employees 

to a research endeavour that would detract from their focus on job tasks. In addition, it would 

be very difficult to gain insight into the reporting of more than one company, which would very 

much narrow the field of observation. 

A combination of pragmatism and interpretivism still appears appealing for the present study, 

even though the role of the researcher will be different from that of an active participant. The 

process of gathering and interpreting data would in this case very much follow interpretivism, 

while the utilisation of the knowledge thus gained would go beyond understanding to include 

explanation and prescription.  

Creswell (2003) and Patton (2002) advocate a multi-philosophy approach because by 

”combining two or more philosophies, the researcher could complement the strengths and 

weaknesses of the philosophies to produce a research that better answers the research 
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questions.” The present thesis will thus combine three philosophies in a nested manner (figure 

18): 

 

FIGURE 18: COMBINATION OF RESEARCH PHILOSOPHIES 

Critical realism corresponds to this researcher’s general worldview and appears to hold a middle 

ground between ontologically and epistemologically radical stances such as positivism and 

postmodernism. The research objective is to improve PD functionality, design, and usage in 

order to promote decision quality in organisations. This goal is focused on a practical outcome 

that ‘makes a difference’, e.g., in terms of a company’s profit. Given this research project, a 

pragmatist perspective is nested within the overarching philosophy of critical realism. This 

perspective allows for a broad usage of the knowledge gained in this thesis. The process of 

knowledge generation, however, is governed by an interpretivist paradigm because of this 

paradigm’s overall agreement with pragmatist research as well as for research-economic 

reasons outlined above.  

3.2.2 Approach to theory development 

Regarding the approach to theory development, Saunders et al. (2016) stated that “another 

research design issue is the clarification of what kind of reasoning – inductive, deductive or 

abductive – is appropriate to arrive at conclusions.” Deduction, induction and abduction 

constitute the three main approaches to theory development.  

In the case of induction, data are collected and a theory developed as a result of the analysis of 

the data collected. Lodico et al. (2010) consider “inductive reasoning a bottom-up approach to 

knowing, in which the researcher uses observations to build an abstraction, or to describe a 

picture of the phenomenon that is being studied.” Induction thus moves, as shown in figure 19, 

from observation to the formation of explanations and, thus, of a theory. In contrast, the 

deductive approach takes a theory as a vantage point and then uses observation to test the 

theory. 
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FIGURE 19: METHODS IN EDUCATIONAL RESEARCH, LODICO ET AL. (2010) 

Both the deductive and the inductive approach can be combined in an abductive research 

approach. Suddaby (2006) explains that the “abductive research approach neither moves from 

the data to the theory as seen in the inductive approach, nor does it move from theory to the 

data as seen in the deductive approach, but rather seeks to effectively combine both.” Also 

Saunders et al. (2007; also Van Maanen et al, 2007) point out that “the abductive approach 

moves back and forth between theory and data.” In the case of abduction, data are used to 

explore a phenomenon, identify themes, explain patterns and to generate a new, or modify an 

existing, theory which is subsequently tested using additional data collection. Abductive 

reasoning is best suited for scenarios where there are incomplete sets of observations since it 

proceeds to the most likely explanations for the observations. In addition, Saunders et al. (2016) 

observed that the “abductive approach adopts a pragmatist approach to overcome the inherent 

weaknesses in both the deductive and inductive approaches.” While “the deductive approach 

lacks clarity in terms of how to select the theory to be tested through hypotheses formulations, 

the inductive approach is weak in the sense that no amount of empirical data will necessarily 

enable theory building.” On the whole, Saunders et al. (2016) appear to consider the possible 

failure of theory building not necessarily as a weakness of the inductive approach, but, rather, 

as a risk, and this risk is shared by the abductive approach.  

Given the abductive approach’s affinity to pragmatism (see above quotation), and thus with the 

researcher’s engagement in action, and its movement from observation to the formation of a 

prelimary theory and then to testing, and refining, this theory, the approach demands a certain 

prolonged contact with the researched phenomenon in the field. Action research appears to be 

an ideal setting (Halecker, 2015).  Such a setting has already been excluded for the present 

research, and, because of its exploratory nature and the affinity of its philosophical framework 

of, apart from pragmatism, interpretivism and critical realism to qualitative research, an inductive 

process is favoured here. Only research subquestion 6, which addresses psychological issues 

not pursued empirically in this thesis, demands a more deductive approach (section 2.9 and 

chapter 5, figure 26). 
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It has already been mentioned above that the present thesis employs a qualitative method. It 

methodological choice shall be outlined in the following section.  

3.2.3 Methodological choice 

Saunders et al. (2016) explained that the “methodical choice centres on the choice of 

quantitative research design, qualitative research design, or the mixed methods research 

design, including the various variations of each of them.”  The following sections elucidate the 

choice of a qualitative research design. 

3.2.3.1 Quantitative research 

According to Saunders et al. (2016), “quantitative research examines relationships between 

variables, which are measured numerically and analysed using a range of statistical and 

graphical techniques.” Creswell (2003) characterises quantitative research by pointing out that 

“it borrows from the physical sciences, is objective, generalizable, and reliable.” Also, Trochim 

(2006; also Devine, 2002) observe that  

“quantitative research places much emphasis on numerical, measurement, sampling, 

and designing, as well as the analysis of relationships between variables. It involves 

statistical and numerical measurements of the raw data captured in questionnaires. It 

is effective when it involves large numbers of respondents available, where the 

respondents can be grouped and sub-grouped to achieve the desired objective, where 

the data can be effectively measured using quantitative techniques, and where 

statistical methods of analysis can be used.”  

The following paragraphs outline the quantitative approach further to ascertain if it is suitable 

for the present research.  

While the “quantitative research design [...] is generally associated with positivism, especially 

when used with pre-determined and highly structured data collection techniques” (Saunders et 

al., 2016), this does not mean that quantitative research cannot create knowledge about the 

social world. Positivism’s assumption of linear cause-and-effect relations does not have to be 

fully adopted in social research and a tempered assumption of highly likely correlations between 

observed phenomena can be used instead. Indeed, many statistical results say nothing about 

causes and effects (correlation is not causation) and simply identify probability rather than laws. 

While this thesis excludes positivism as a research paradigm, it in principle considers 

quantitative methods a possible avenue to achieving its research goal. However, if quantitative 

research “is effective when it involves large numbers of respondents available, where the 

respondents can be grouped and sub-grouped to achieve the desired objective” (Trochim, 
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2006), then it may not be applicable in the present research. The reason is data has to be 

collected that reflects companies’ decision-making processes, the use of reporting tools and, 

above all, their manager’s experiences with and attitudes toward reporting tools in a highly 

detailed manner. At the same time, this data would have to be gathered in such a way that it 

can be numerically processed, which makes it necessary that, in the case of questionnaires, 

closed-ended questions are used. Such questions can only be formulated if there is already a 

certain body of knowledge about phenomenon to be investigated. Otherwise, closed-ended 

questions may aim at the ‘wrong’ information.   

Against this background, the following section introduces qualitative research as an alternative 

to quantitative approaches. 

3.2.3.2 Qualitative research 

Saunders et al. (2016) explain that a “qualitative research design studies participants’ meanings 

and the relationships between them, using a wide variety of data collection techniques and 

analytical procedures to develop a conceptual framework and theoretical contribution.” Because 

of its focus on meaning, as Saunders et al. (2016) argue, a “qualitative research design tries to 

make sense of the subjective and socially constructed meanings expressed about the 

phenomenon under research.” Devine (2002) considered qualitative research as a “process of 

understanding the thought process, the behaviour, experiences, and the perceptions of the 

social entities within the organisations in their natural setting.” Also Creswell (2003; also 

Eriksson and Kovalainen, 2008) explained that a “qualitative research design tries to understand 

the meaning of the reality under study, as well as the reasons behind the behaviour, thought 

process, and inter-relationships of the social actors.” Accordingly, Denzin and Lincoln (2011) 

see qualitative research approaches often “associated with interpretivism.” 

According to Keegan (2009), “qualitative research would usually involve a careful sampling of 

the respondents, who should be as representative of the population as possible, and enables 

informal interactions between the researcher and the respondents.” This informal interaction 

enables the researcher to build a rapport with the respondent and to explore in depth the 

respondents’ emotions, experiences, and thought processes. For the present thesis, such a 

rapport would be very useful since the research also aims at finding out about attitudes toward 

PDs and their (potential) features. In the light of Keegan’s (2009) description, the qualitative 

research approach therefore appears as a promising avenue for this thesis if the requirements 

of the sample’s careful selection and representativeness can be met. These requirements 

indeed constitute a particular problem when large samples are not available and when it is 

unknown how to judge the degree of representativeness of a sample due to a lack of data on 
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the total population. Some researchers, such as Crouch and McKenzie (2006), consider large 

sample sizes and a sample’s representativeness as not central to the goals of qualitative social 

research, especially if an inductive research project is rooted in the paradigm of critical realism 

discussed in section 3.2.1 (and titled only “realist” in the following quotation): 

“From a realist standpoint, here concept formation through induction and analysis aims 

to clarify the nature of some specific situations in the social world, to discover what 

features there are in them and to account, however partially, for those features being 

as they are. Since such a research project scrutinizes the dynamic qualities of a 

situation (rather than elucidating the proportionate relationships among its 

constituents), the issue of sample size – as well as representativeness – has little 

bearing on the project’s basic logic.” 

Crouch and McKenzie (2006) consider a sample size of fewer than 20 as an advantage for 

some types of research since it enables the researcher to build a close rapport with the 

participants, which makes it possible to explore the social context in depth. It can be inferred 

from this that maximising sample representativeness (especially through increasing sample 

size) can conflict with the goal to gain data not easily obtained in a more anonymous setting 

and to reflect on the interaction with the participants.  

Qualitative approaches are well suited for explorative studies. From Edmondsons and 

McManus`s (2007) perspective, work in “nascent research areas should aim at pattern 

identification rather than the testing of new propositions.” This is the case in the present study 

and the main reason for this study to be exploratory in nature. According to Sekaran (1992), “an 

exploratory study is undertaken when we do not know much about the situation at hand, or 

when we have no information on how similar problems or research have been solved in the 

past”. Jonker (2010) recommended that explorative research proceeds using “open questions”. 

Also, Edmondson and McManus (2007) explain that “exploratory research is undertaken in 

order to provide greater understanding of a concept or to clarify issues and has three primary 

purposes: diagnosing a situation; screening alternatives; and discovering new ideas.” Since 

there is no research on the subject of how a PD should be used, designed, and equipped with 

functions to fit in with, and support, actual decision processes in companies, the present thesis 

is exploratory; it strives at “diagnosing a situation”, i.e. how reporting leads to decisions in actual 

company settings; at screening alternatives, i.e. different PD design and functionality features 

and ways of utilising PDs; and at “discovering new ideas”, i.e. possible wishes or concerns of 

the interviewees with an impact on PD usage and utility as well as recommendations for future 

research. Especially in the case of nascent research areas, there is not yet enough information 
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about the phenomenon to be investigated to design standardised quantitative data-collection 

instruments. For this reason, “a non-standardised data collection process” that allows “questions 

and procedures” to “change and emerge during a research process” (Saunders et al., 2016; see 

quote above) is necessary, and such a research process is qualitative in nature.  

Qualitative research thus appears to be appropriate to broach new fields of study in which theory 

has not yet been developed to a point at which highly targeted efforts of data collection suitable 

for quantitative research are feasible. It also provides a larger framework of interpretive 

understanding to make sense of quantitative data. The qualitative research process is also 

highly adaptable to new insights and to the demands of the social situation data are gathered 

in. This puts the researcher into a role of close, interactive contact with the sources of data (in 

the case of the present research, with interviewees) and this increases the danger of biased 

information gathering and a subjective interpretation of data. To counter these dangers, 

qualitative research has to adhere to rigorous standards which will be outlined in section 3.3.  

Zikmund (2003) observed that “exploratory research”, such as the present thesis, “is conducted 

with the expectation that additional research will be undertaken in order to provide conclusive 

proof of the phenomenon, and is predominantly qualitative by nature.” In effect, Zikmund (2003) 

here suggests that theories developed through a qualitative inductive approach are 

subsequently put to the test by hypothesis-driven quantitative deductive research. The present 

thesis is explorative and, therefore, it is indeed hoped that further work – be it qualitative or 

quantitative – will ensue and focus on particular aspects. However, a quantitative study following 

up on a qualitative investigation can be realised within the frame of a single research project. In 

this case, and in cases in which a quantitative approach precedes or accompanies a qualitative 

approach, a so-called mixed-methods research design is used. The following section will 

introduce the mixed-mixed methods design and discuss whether or not it can be used for the 

present thesis. 

3.2.3.3 Mixed-methods research design 

Jalongo et al. (2016; also Cresswell and Clark, 2011) stated that “in addition to quantitative and 

qualitative research and their variations, a third paradigm, the mixed methods research design 

is gaining acceptance and use across disciplines.” The authors observed that “it combines the 

qualitative and quantitative methodologies, and involves the collection and analysis of a 

combination of both quantitative and qualitative data in a single research.” Other researchers 

have characterised the mixed-methods approach in similar terms (Jalongo and Saracho, 2016; 

Saunders et al, 2016; Aramo-Immonen, 2011; Cresswell and Clark, 2011; Tashakkori and 

Teddlie, 2010). Schoonenboom and Johnson (2017), in an article specifically on the mixed-
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methods approach, state that the qualitative and quantitative approaches in a mixed-methods 

design each need to meet their specific validity criteria. It would be futile to supplement a valid 

qualitative study with results from a quantitative design that has not led to valid findings. As the 

quantitative approach has been ruled out for the present research since it would likely not lead 

to useable data, a concurrent use of mixed methods in this thesis can also be excluded. 

However, Schoonenboom and Johnson (2017) also mention a non-simultaneous mixed-

methods design and do so within the context of five dimensions of mixed-methods design in 

which “a later component depends on the results of an earlier component”. 

In such a dependence-design, it would be possible to use a qualitative approach to generate 

hypotheses that are then tested in a quantitative study so that a multi-phase design ensues. 

Such a multi-phase design would also be possible to adopt in the present research so that a 

hypotheses-generating qualitative study is followed by a hypothesis-testing quantitative study. 

However, such a design demands a wide time horizon as it comprises two complete studies in 

a sequential order and is therefore from a research-economic perspective difficult to conduct. 

In addition, a quantitative questionnaire-based study may suffer from too small a response rate 

since companies may not be willing to commit resources to answering questions or may, for 

confidentiality reasons, be less willing to answer certain questions than managers are in the 

setting of a guideline-based interview. On grounds of these considerations, it was decided not 

to use a multi-phase design. 

3.2.3.4 Summary: Rationale for choosing a qualitative approach 

Before the next steps in determining the research design are taken, i.e. before the decision for 

a research strategy is outlined, the decisions already taken above are summarised: Because 

this research was conducted in the real world within the paradigms of critical realism, 

pragmatism, and interpretivism, which tend to set the scene or, in the case of interpretivism, 

even demand, a qualitative approach, qualitative research methodologies were considered the 

most appropriate data-gathering and processing approach. Qualitative research methodologies 

are well suited to research that involves collecting data in the form of detailed descriptions 

relating to complex business requirements such as those to be met to improve PDs. Quantitative 

research methodologies were not considered appropriate because they are ill-suited to the 

paradigm of pragmatism and interpretivism and to situations where there is a large amount of 

richly detailed data to be collected from a small number of participants. Mixed-methods research 

was also rejected as a research methodology because it had been established that quantitative 

methodology, a significant component of the mixed-methods research, is unsuited to this 

research. Additionally, there was no demonstrable advantage arising from the adoption of 
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mixed-methods research methodology that would have justified the significant time and 

resource commitment imposed by implementing both quantitative and qualitative approaches 

simultaneously. 

After the decision for a qualitative research approach has been explained, the following section 

deals with the choice of a research strategy. 

3.2.4 Research strategy 

For research to be successful, there must be a strategy to achieve the set objectives.  In the 

following, the research strategies mentioned in the research onion will be portrayed and 

compared. 

According to Saunders et al. (2016), the  research strategy of using an experiment, as a 

strategy to “study the probability of a change in an independent variable causing a change in 

another, dependent variable”  is “principally or exclusively linked to quantitative research 

design”. There are, however, voices in the literature (such as Knox, 2004) that advocate a less 

stringent and reductive linkage between research philosophies, theory-development 

approaches, methodologies and strategies (essentially between the layers of the research 

onion). Knox (2004), for example, criticises Saunders et al. (2016) for, at least at times, evoking 

the impression that a certain research philosophy necessitates a narrowed set of choices in the 

more inward layers of the research onion. Worth mentioning in this context is that there are also 

qualitative experiments, and Burkhart (2010) considers to be action research (also represented 

in the strategies layer of the research onion, see below) as a qualitative experimental design.  

However, the purpose of the present thesis is to explore common practices in companies, not 

to observe how behaviour or outcomes are changed when variables are manipulated.  An 

experimental approach would therefore not support the purpose of the present dissertation. 

A survey, such as a questionnaire survey distributed to a large number of recipients, constitutes 

an approach suitable to deductive and quantitative research (Saunders et al., 2016), which the 

present thesis does not pursue (section 3.2.2). Archival research lends itself to both qualitative 

and quantitative and deductive and inductive (as well as abductive) research, yet it appears 

unsuitable for answering the research questions of the present thesis, because it is highly 

unlikely that there are archival sources that combine the data needed for this thesis in one place, 

and if the needed data is present, but distributed over several sources, then it is likely difficult 

or impossible to combine the diverse data points in such a way that they render an adequate 

picture of the situation in a company (in particular, its decision-making practices in conjunction 

with reporting and PD usage).  A case study as a thorough investigation of a phenomenon in its 
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real-life setting would require comprehensive access to one or several companies. That such 

access could be gained for the present study is highly unlikely since it is often not in the interest 

of the companies to open their gates to an outsider; in addition, the author of this thesis is not a 

full-time researcher, but an employee, and did not have funding that allowed for immersion in a 

company during business hours.  A case study does certainly not require the immersion of the 

researcher in the real-life setting as other forms of indirect access are possible, such as a 

combination of interview data, focus groups, archival and current internal and published 

company documents. Free access to such data would raise confidentiality issues in companies 

and also ask them to dedicate considerable personnel resources to this research to make focus 

groups, numerous interviews and visits to the company possible and to screen documents 

before access to them is granted. The obstacles that would have to be overcome by the 

researcher and the companies speaks against pursuing this approach. Ethnography, another 

approach situated by Saunders et al. (2016) in the strategy layer, studies “people in groups, 

who interact with one another and share the same space, whether this is at street level, within 

a work group, in an organisation or within a society” (Saunders et al., 2016). It heavily relies on 

observation and, depending on the particular school of ethnography, on participation. It thus 

poses similar difficulties of access to companies as the case-study approach and is therefore 

also not pursued. For the same reason, also the approach of action research is not chosen.  

Action research also requires the researcher to be immersed in a real-life setting, in which he 

or she together with others work on identifying a problem, on finding one or more solutions to 

this problem, on planning, implementing and evaluating the solution(s) and on gaining enough 

knowledge from this process to refine a solution. The research process takes place in the real-

life setting and interlocks with actual practice (of a group or of an organisation, such as a 

company). 

Grounded Theory was developed by Glaser and Strauss in 1967 to pave the way for a type of 

research that can create novel theories based in data rather than in preexisting theories. In this 

sense, Grounded Theory can be a research strategy, but also a research outcome: a theory 

grounded in data. In addition, Grounded Theory delineates a methodological process, including 

specific methods, that is meant to ensure to arrive at a theory grounded in data (and not in 

preconceptions). It can therefore be argued that it may not only be a research strategy, but a 

scaffold amounting to a substantial portion of a research design. However, definitions of 

Grounded Theory’s epistemological and ontological foundations, of the core research methods 

that constitute its epistemological process, and of its relation to preexisting theory vary across 

the spectrum even of its main contributors (i.e. Glaser and Strauss, 1967; Corbin and Charmaz, 
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1998). It is applicable to a wide range of data, but probably most often used in conjunction with 

ethnographic observer data and with qualitative interview data.  

As mentioned above, Grounded Theory encompasses a number of procedural steps (methods), 

which are central to it and determine its identity as an approach (despite controversies in the 

literature about their exact shape). These are theoretical sampling and theoretical saturation 

(both explained farther below in section 3.2.7), coding techniques, in particular open coding and 

axial coding (or integration)  (explained farther below in section 3.2.8), continuous comparison 

and the frequent writing of memos. In essence, theoretical sampling is a tapping of new data 

sources steered by the ongoing process of theory development in Grounded Theory. Not all 

research topics and research settings allow for an ongoing and targeted acquisition of new data, 

and Grounded Theory may therefore for practical reasons not be applicable. 

The purpose of this dissertation is not to create an encompassing theory of PD functionality and 

design and of its usage in decision-making on the basis of data (this would be a grounded 

theory), but, rather, to form on the basis of preexisting published research and qualitative data 

a theoretical framework for the functionality, design and usage of PDs. In terms of research 

design, this means that a comprehensive Grounded-Theory approach is unnecessary and, for 

a number of pragmatic reasons, in particular the likely impossibility of theoretical sampling, 

untenable for the present thesis.  

According to Chase and Cross (2011; emphasis added), “narrative inquiry […] is fairly related 

to grounded theory, the difference being in the nature of data obtained from the interviews. It 

invites the respondent to provide a complete narrative of their experiences and viewpoints.” 

Gabriel and Griffit (2004) claimed that “using the narrative inquiry strategy meant that the 

research obtained contextual details of the organisations’ deeper realities closely linked with 

their social relationships.” Thus, narrative inquiry is best suited to this study since it enables the 

researcher to understand the experiences, value systems, and biases of the respondents. 

Riessman (2003) defines narrative analysis as “a family of approaches to diverse kinds of texts, 

which have in common a storied form.” In particular, she describes the qualities that make texts 

narratives as “sequence and consequence: events are selected, organised, connected, and 

evaluated as meaningful for a particular audience.” Riessman (2003) distinguishes four 

approaches of narrative analysis, which are not mutually exclusive. Those are thematic, 

structural, interactional, and performative narrative analysis. Structural analysis puts its focus 

on the linguistic structures and performative analysis investigates the ‘staging’ of story and 

storyteller. Of particular interest to the present thesis are thematic and interactional analysis:  
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“Thematic analysis. Emphasis is on the content of a text, ‘what’ is said more than ‘how’ 

it is said, the ‘told’ rather than the ‘telling’. A (unacknowledged) philosophy of language 

underpins the approach: language is a direct and unambiguous route to meaning. As 

Grounded Theorists do, investigators collect many stories and inductively create 

conceptual groupings from the data. A typology of narratives organised by theme is the 

typical representational strategy, with case studies or vignettes providing illustration. 

[…] 

Interactional analysis. Here the emphasis is on the dialogic process between teller 

and listener. Narratives of experience are occasioned in particular settings, such as 

medical, social service, and court situations, were storyteller and questioner jointly 

participate in conversation. Attention to thematic content and narrative structure are not 

abandoned in the interactional approach, but interest shifts to storytelling as a process 

of co-construction, where teller and listener create meaning collaboratively. Stories of 

personal experience, organised around the life world of the teller, may be inserted into 

question and answer exchanges. The approach requires transcripts that include all 

participants in the conversation, and is strengthened when paralinguistic features of 

interaction are included as well” (Riessman, 2003). 

The present research utilises both approaches. Thematic analysis is a common form of 

interview-data processing and generally accomplished through coding. Interactional analysis is 

less common, but has been applied in this research in combination with thematic analysis. The 

focus is, however, on thematic analysis, especially in the coding process of the interviews. 

Interactional analysis has provided the researcher with supportive data that opened up an 

additional perspective on results of the thematic analysis. Thus, the analysis of the participants’ 

interaction with the researcher made it possible to draw conclusion about how the participants 

viewed their professional role in reporting and decision-making.  
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The focus of the interactional analysis was on three aspects: 

a) The scope of the participants’ answers 

Observations on whether participants answer the questions very narrowly or try to put the 

answer and/or the question explicitly into a larger context allow conclusions about the extent to 

which they are aware of reporting and decision-making as aspects of a larger (socio-

technological) context. 

b) The level of detail and the connections between details in the participants’ answers 

An answer rich in details that are interconnected can be evidence of a thorough understanding 

of reporting and decision-making issues. 

c) The participants’ level of engagement with the interviewer 

The degree to which the participant engages not only with the topics of the interview, but actively 

tries to communicate pertinent information to the interviewer can give evidence of their 

communication habits in their professional environment. These insights can be valuable 

regarding the expectations that different communicative types have regarding PDs as 

communication gateways.  

An exact assessment of the interview partners for the present thesis was not planned. Rather, 

a rough categorisation was envisioned and will be detailed in section 4.1. 

The following section will outline the decision for a design of the present study’s data collection 

along the time axis. 

3.2.5 Time horizon 

According to Kumar (2010), “[a]s far as the time frame for data collection is concerned, a choice 

is required between longitudinal and cross-sectional research. Longitudinal research denotes 

the execution of research methods over long-time periods in order to collect data on a continuing 

basis and to study patterns of change.” In contrast, “cross-sectional information deals with 

status, while longitudinal information concerns with progress and change in status” (Rajulton, 

2001).The cross-sectional approach is often associated with quantitative approaches. Bryman 

and Bell (2011) consider cross-sectional studies clearly of a quantitative nature, while Saunders 

et al. see cross-sectional work open to both qualitative and quantitative designs. Saunders et 

al.’s understanding that the term cross-sectional only refers to the time horizon and not to the 

method is adopted here. 

However, the literature on methodology discusses the weaknesses and strengths of cross-

sectional and longitudinal approaches predominately with respect to quantitative approaches. 

Methodologically more open evaluations of the time-horizon aspect include Havar-Simonovich’s 
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(2012) observation that “longitudinal studies are not only costly and time consuming but also 

tend to rely on few samples, sometimes limited to one.” This is also due to the problem of attrition 

in longitudinal studies, i.e. respondents discontinue their participation so that data cannot be 

obtained from them at more than one point in time (Rajulton, 2001). Cross-sectional studies 

avoid this problem but are, in the case of quantitative research designs, often prone to a number 

of statistical problems. This is in the present study not the case since a qualitative design is 

used.  

To guide researchers in their choice of a time horizon for quantitative as well as qualitative 

research, Ruspini (1999), citing Menard (1991), gives the following recommendations: 

“(1) If the measurement of change is not a concern, if causal and temporal order are 

known, or if there is no concern with causal relationships, then cross-sectional data and 

analysis may be sufficient. Repeated cross-sectional designs may be appropriate if a 

problem of panel conditioning as a result of repeated interviewing or observation in a 

prospective panel is anticipated. 

(2) If change is to be measured over a long span of time, then a prospective panel 

design is the most appropriate design for research, because independent samples may 

differ from one another unless both formal and informal procedures for sampling and 

data collection are rigidly replicated for each wave of data.  

(3) If change is to be measured over a relatively short time (weeks or months), then a 

retrospective design may be appropriate for data on events or behaviour, but probably 

not for attitudes or believes.” 

Since the data collected to answer the research question guiding this thesis relate not to change, 

a cross-sectional design is appropriate, see (1) in the above quotation. While it would be 

inaccurate to state that “causal and temporal order are known” or that “there is no concern with 

causal relationships”, these conditions apply only if the understanding of causality is rigid in the 

sense that a specific cause is identified as creating a specific effect (e.g.,  a particular medication 

creates a specific effect in a patient). In the case of the present study, causes and effects are 

viewed as emerging from a social context and, given this understanding, a cross-sectional 

design is possible. In addition, the present study is not concerned with analysing a change so 

that another requirement of cross-sectional designs is met. Moreover, the research overarching 

question of the present study requires a wide range of observations incorporating diverse fields 

of requirements PDs need to meet, such as monitoring and management performance 

improvement. Therefore, the explorative mission of this thesis is better served with a cross-

sectional approach, which is based on samples taken in a snapshot manner.  
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Cross-sectional studies can collect data using different techniques and instruments. These will 

be discussed in the following section. 

3.2.6 Techniques and procedures of data collection 

Gubrium and Holstein (2003) pointed out that “interviewing allows the researcher to gather data 

on matters that cannot be observed, and to generate empirical data from the social world by 

asking people to talk about themselves.“ Also Patton (2002) argued for the particular value of 

interviewing in cases when observation or measurements are not possible:  

“We cannot observe feelings, thoughts, and intentions. We cannot observe behaviours 

that took place at some previous point in time. We cannot observe situations that 

preclude the presence of an observer. We cannot observe how people have organised 

the world and the meanings they attach to what goes on in the world. We have to ask 

people questions about these things. The purpose of interviewing, then, is to allow us 

to enter the other person’s perspective. Qualitative interviewing begins with the 

assumption that the perspective of others is meaningful, knowable, and able to be made 

explicit. We interview to find out what is on someone else´s mind, to gather stories.”   

The above quotations both address the topic of the impermeability of social reality to strongly 

positivist research techniques, such as direct observation and measuring. Interviewing is thus 

suitable to the investigation of phenomena that cannot be directly accessed, such as social 

constructions and subjective states, e.g., attitudes. As the present research also investigates 

attitudes toward reporting tools and potential new functions of PDs and, in doing so, takes 

account of how the participants construct their profession as a social role, interviewing appears 

to be an adequate path for implementing narrative inquiry that has been identified as a suitable 

research strategy in section 3.2.4. That narrative inquiry aims at the analysis of stories has also 

been explained in that section, and interviews as a way to “gather stories” are closely linked to 

narrative analysis.  

In addition, Shuy (2003) observed that “interviewing is well suited to research situations where 

there is a requirement for complex inquiries generating complex responses.” Also Marshall and 

Rossman (1999) favour “the interview format as it was a useful way to get large amounts of data 

quickly.“ An interview format can thus generate a wealth of complex data, which makes it a very 

efficient tool to use. 

It has already been argued in section 3.2.4 that only a narrative enquiry can yield the data 

necessary to answer those research sub-questions that aim at attitudes insofar as these 

attitudes may also be rooted in the professional role that interviewees see themselves in and 
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not only in judgments on the basis of objective standards (i.e. research sub questions 3, 4, and 

6; section 2.9). The information needed thus pertains not only to objective facts but as well as 

subjective perceptions, and these perceptions – at least in an exploratory study – have to be 

constructed from narratives. Narratives, however, heavily rely on the spoken word. There is 

therefore a strong case to be made that the present thesis needs to use an interview approach. 

The following sections will explain the different types of interviews that can be used in qualitative 

research and then specify the interview approach taken in the present study. 

3.2.6.1 Types of interviews 

As far as types of interviews are concerned, Leedy and Ormrod (2001; also Patton, 2002; Timm 

and Farr, 1994) note that  

“in the literature, there was broad consensus as to the composition of the primary 

qualitative interview types: unstructured interviews; semi-structured interviews; and 

structured interviews. Unstructured interviews were characterised as having no 

restrictions on the wording of questions and a flexible structure, whilst structured 

interviews consisted of a highly structured questionnaire, read by the interviewer, and 

used primarily in quantitative research. Semi-structured interviews contained elements 

of both structured and unstructured interviews.” 

Leedy and Ormrod (2001) summarised that “typically, structured interviews were used in 

quantitative research, and unstructured interviews were a qualitative research technique, with 

semi-structured interviews being appropriate for both quantitative and qualitative research.” 

Adams et al. (2008) observed that “within qualitative research, unstructured interviews typically 

took place as an adjunct to the collection of additional observational data, whilst semi-structured 

and structured interviews were often the sole source of research data.”  

Patton (2002) distinguishes four interview types along the continuum of unstructured to 

structured interviews, with the interview guide approach being a semi-structured method (table 

4). 
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TABLE 4: INTERVIEW TYPES (ADAPTED FROM PATTON, 2002) 

In order to ensure that data collection was systematic and comprehensive and that the direction 

of the interview was not predetermined by too tightly a structured approach, the semi-structured 

interview format using open-ended questions was adopted for this research.  

3.2.6.2 Guideline-based expert interviews and problem-centered interviews 

The guideline-based expert interview (German: “leitfadengestütztes Experteninterview”), is very 

common in research based in the German-speaking countries. It is often known to managers in 

these countries (many are university educated and know of this method) and is generally 

accepted by them, partly because the researcher signals a certain degree of expertise in the 

subject and this, in turn, establishes a common ground. This acceptance has contributed to the 
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decision to utilise this interview form in the present research as a constituent part of the interview 

approach, which also encompasses elements of the focused interview.  It has, however, 

developed independently of the focused interview and has only late, and sparsely, been 

theorised and grounded in methodological theory (in particular by Hopf, 1978, and Meuser and 

Nagel, 2009). At the same time, Liebold and Trinczek (2009) estimate that it is the most 

frequently used method in qualitative social research. They attribute this peculiar contradiction 

between the popularity of the methods on the one hand and the lack of theoretical consideration 

dedicated to it to two factors: methodological discussions are easier to conduct if they address 

approaches that are situated at the extreme ends of the range of methods. The guideline-based 

expert interview does not occupy such a position; rather, it is a mixed form. The second reason 

for the lack of theoretical discussion is this type of interview’s proximity to a quotidian approach 

of information collecting – asking well-informed persons (experts) for information is a practice 

pervasive in everyday life and, thus, does not warrant theoretical exploration. Against this 

background, Liebold and Trinczek (2009) explore the method from a theoretical perspective in 

more detail. To explicate the nature of the guideline-based expert interview, first the term expert 

is to be clarified:  

“A person is only then the addressee of an expert interview when it can be plausibly 

assumed that he or she has a knowledge ‘which is not exclusive to him or her, yet which 

is not readily available to everybody in the sphere of action considered’ […]. For this 

reason, the “labelling of a person as an expert” by researchers must “necessarily [refer  

to an] attribution which has already been established in the field and, for the most part, 

is rooted in an institutional or organizational context” (Liebold and Trinczek, 2009, with 

quotations from Meuser and Nagel, 2009).  

Experts in the sense employed in the expert interview are functionary elites within the context 

considered. The expert is thus an actor integrated in a functional context (Meuser and Nagel, 

2009) rather than a ‘full’ biographical entity, which does not preclude that biographical influences 

on the expert’s actions and views are taken into consideration, as Liebold and Trinczek (2009) 

clarify. 

The other aspect that sets the guideline-based expert interview report from other forms of 

interviews is that the interviewer has to be thoroughly informed about the phenomenon he or 

she is researching. Only on this condition can the interviewer create an interview guideline and 

interact with the expert because knowledge of the subject matter enables the researcher to react 

flexibly to the interviewee in the interview situation (Liebold and Trinczek, 2009). This active use 

of prior knowledge sets the guideline-based expert interview apart from forms of interviews that 
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favour a complete openness of the researcher to what is presented to him or her in the interview, 

while also allowing for a revision of the prior knowledge. 

Liebold and Trinczek (2009) summarise the role of the guideline-based expert interview as 

follows:  

“In all cases in which the research interest aims at reconstructing complex inventories 

of knowledge while drawing on previous theoretical and secondary analytical 

considerations, conversations with experts are an excellent method to gain insight into 

fields of research without having to ignore preliminary theoretical considerations and to 

forgo explicating them. In contrast: disclosing pre-existing theoretical knowledge (and 

expressing it in the interview questions) opens up the possibility to integrate newly found 

insights into the research process.” (translation by author) 

Given these characteristics, the guideline-based expert interview is a method which lends itself 

to combining inductive and deductive approaches, and, to an extent, even requires such a 

combination. A certain degree of deduction is required for the researcher to form appropriate 

questions to be posed to an expert. These questions have to be able to steer the conversation 

toward the problem to be investigated. The degree to which the researcher proceeds 

deductively can vary as the researcher may already have formed an elaborate theory (which 

may still be changed in the light of the interview results) or may still be trying to define the 

problem at hand.  

An interview method similar to the guideline-based expert interview is the problem-centred 

interview. “The problem-centred interview […] is a theory-generating method that tries to 

neutralise the alleged contradiction between being directed by theory or being open-minded so 

that the interplay of inductive and deductive thinking contributes to increasing the user's 

knowledge” (Witzel, 2000). It serves the purpose “to gather objective evidence on human 

behaviour as well as on subjective perceptions and ways of processing social reality” (Witzel, 

2000). 

Just as in the guideline-based expert interview, the problem centred interview demands that the 

“inevitable previous knowledge which must thus be disclosed serves in the data collection phase 

as a heuristic-analytical framework for ideas for questions during the dialogue between the 

interview and respondent” (Witzel, 2000). What sets, or, rather, may set, this approach part from 

the expert interview is a generally stronger focus on narration and on attention to the overall 

‘Gestalt’ of the interview, as can be inferred from Witzel’s (2000) further explications. He 

considers narration an important prompt for generating new insights that emerge during the 

interview also advocates the use of “’sensitizing concepts’”, which he adapts from Blumer (1954, 
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in Witzel, 2000). These concepts are part of the researcher’s theoretical pre-knowledge and 

heighten the attention to specifics and patterns in the interviewee’s utterances during the 

evaluation phase of the interview material. In processing data from guideline-based expert 

interviews, in contrast, interview text passages are often completely separated from the 

interview they belong to and are, together with passages from other interviews, collected under 

the heading of a specific interview question. The particular ‘Gestalt’ of the individual interviews 

is thus dissolved (Liebold and Trinczek, 2009), which makes a sensitive approach to an 

individual’s interview contributions difficult. 

The problem-centred interview starts with an opening question, which is followed by more 

specific inquiries aimed at improving understanding of communicated details. Then, specific 

questions are asked that aim at connecting diverse communicated events, developments or 

other communicated contents. Finally, questions are asked that were scripted before the 

interview and that focus on the problem to be investigated. These questions can also be asked 

at an earlier point if the conversation stalls (Mey, 2000). The interviewing process outlined here 

bears the risk that because of numerous unscripted questions the comparability of the interview 

data between the participants is diminished. Therefore, the use of unscripted questions in the 

present research has been minimised, but not completely eliminated. Unscripted questions are 

a valuable tool to supplement the information elicited through scripted questions. However, for 

reasons of data comparability, they should support the treatment of the scripted questions rather 

than occupy an entire segment of the interview, as Mey (2000) suggests. Other aspects of Mey’s 

(2000) interview process have been incorporated into the structure of the interview guideline 

used here, with a more general question that invites narrative and will thus put the respondent 

in a communicative role and mood (“How are PDs used in your organisation?”), and more 

specific questions toward the end.   

The distinction between guideline-based expert interviews and problem-centred interviews may 

in many cases be blurry. Researchers would certainly not use the guideline-based expert 

interview for exploring more psychological issues as can be at stake in the social-research and 

pedagogical contexts in which the problem-centred interview has been developed. However, 

the problem-centred interview, if addressing experts (i.e. members of the functionary elite), may 

merge with the format of the guideline-based expert interview. No part of the definition of the 

guideline-based expert interview precludes a problem centred interview approach. Indeed, the 

at times too mechanical expert interview with its focus on isolated bits of information may profit 

from incorporating elements of the problem-centred interview without losing its identity as 

guideline-based expert interview. On the other hand, not every group of experts may be 

amenable to the problem centred interview. Their attitude may very much depend on the social 
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and institutional context they are part of. For example, Liebold and Trinczek (2009) note that 

German managers foster an image that entails economic use of time and a matter-of-fact 

orientation toward tangible subject matters. Such an expert group may be more comfortable 

with the highly object-oriented questions in expert interviews than with more vague and 

seemingly less purposeful questions. For this reason, the present thesis uses the format of the 

guideline-based expert interview while also incorporating elements of the problem centred 

interview in its approach. Thus, the interviewees for the present thesis were asked rather 

specific questions, which is a characteristic of guideline-based expert interviews, but were, 

through follow up questions and through the researcher’s signals of interest and attention, 

encouraged to give extensive answers.  

Figure 20 summarises the choices that were made in the above sections regarding research 

design and methods. 

 

FIGURE 20: CHOICES MADE IN THE RESEARCH ONION (ADAPTED FROM SAUNDERS ET AL., 2016) 

After the decisions regarding the choices offered by Saunders et al.’s (2016) research onion 

have been explained to the level of data collection – with the choice of interviews –, the further 

methodological process, i.e. sampling and coding, is outlined in the following sections 3.2.7 and 

3.2.8 on a theoretical level. The practical processes of sampling and coding will be outlined in 

sections 3.2.7 and 3.2.8 further below. 
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3.2.7 Sampling and saturation 

Sampling is a key activity in empirical research that cannot observe the totalility of phenomenon 

under investigation but has to select a instances of this totality in order to be able to make 

observations. This selection process leads to the problem that the size of the selected sample 

needs to be suitable to reaching the research goal, a problem dealt with under the concept of 

saturation. The following sections deal with the theory of sampling and saturation and with the 

route taken in the present thesis. 

3.2.7.1 Theoretical considerations 

Robinson (2014) suggests a four-stage approach to sampling: 

First, a sampling universe has to be defined, i.e. “a ‘study population’ or ‘target population’. 

This is the totality of persons from which cases may legitimately be sampled in an interview 

study.” To define the sampling universe, inclusion and/or exclusion criteria have to be defined. 

If there are numerous and very specific inclusion and exclusion criteria, the sample collected 

from the sampling universe tends to be more homogenous, while less numerous and specific 

criteria may lower the degree of homogeneity.  

Second, a sample size or a range for the sample size have to be specified. This is guided 

by both theoretical as well as practical considerations. Nomothetic research, i.e. hypothesis-

testing research, demands large sample sizes, while research that is particularly concerned with 

individual cases requires, and is often possible only on the basis of, small sample sizes 

(Robinson, 2014; Robinson (2014) cites Interpretative Phenomenological Analysis in 

Psychology, with its intense focus on a few individuals, as well as case studies [n = 1] as 

examples). Robinson (2014) does not address sample size in exploratory studies. Practical 

considerations concern difficulties encountered in sampling, such as a limited availability of 

participants, and resources necessary to manage the amount of data generated through 

interviews. If this amount becomes too large for the data be processed by the researcher(s), 

then the sample size can be limited or sampling can be stopped if such a measure can be 

justified from a methodological standpoint. This can be determined if data processing takes 

place as data are collected, which is the case particularly, but not exclusively, in grounded-

theory approaches. 

Third, a sampling strategy has to be selected. Robinson (2014) distinguishes between 

convenience and purposive sampling. According to Robinson, convenience sampling “proceeds 

by way of locating any convenient cases who meet the required criteria and then selecting those 

who respond on a first-come-first-served basis until the sample size quotient is full.” As an 
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example, Robinson (2014) mentions psychology students as a convenient sample for research 

in psychology conducted by university faculty. The disadvantage of convenience sampling is 

that it is not random since the sampled cases may be from the same institutional context or 

region. It is thus problematic to base generalising claims on a convenience sample. However, 

this difficulty can be ameliorated if the generalisation is more specific:  

“The best way of justifying the use of convenience samples in qualitative research is by 

defining the sample universe as demographically and geographically local and thus 

restricting generalisation to that local level, rather than attempting decontextualized 

abstract claims. For example, if the convenience sample is psychology students at a 

particular university in the UK, then by making the sample universe ‘young university-

educated adults in the UK’ rather than ‘people in general’ the link between sample and 

target population is enhanced, while potential generalisation is narrowed and thus made 

more logically justifiable” (Robinson, 2014). 

The counterpart to convenience sampling is purposive sampling. “Purposive sampling 

strategies are non-random ways of ensuring that particular categories of cases within a 

sampling universe are represented in the final sample of a project” (Robinson, 2014).  

Fourth, the sample needs to be sourced. At this stage, the researchers  

“need to go and source their participants from the real world.  As well as practical and 

organisational skills, this stage of sampling requires ethical skills and sensitivity; all 

potential interviewees should be informed of the study’s aims, of what participation 

entails, of its voluntary nature, of how anonymity is protected and any other information 

that will help them reach an informed, consensual decision to participate, prior to any 

agreement to participate” (Robinson, 2014).   

Robinson (2014) considers study advertising, incentivising potential participants, and the 

snowball referral system as practical avenues toward sourcing a sample. Snowball advertising 

is elsewhere also considered a sourcing strategy (Palinkas et al., 2013).  

The following figure 21 shows when these steps were taken for the present thesis along a time 

line. 
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FIGURE 21: IMPLEMENTATION OF THE SAMPLING PROCESS OUTLINED BY ROBINSON (2014)  

Robinson (2014) does not mention that except for the first step the other phases suggested may 

not be strictly sequential but may overlap, as they do in figure 21. Especially if data processing 

takes place concurrently with interviewing, as is also, but not exclusively, the case in theoretical 

sampling, findings from the interview may influence decisions about sample size and, 

conceivably, about sample strategy. Thus, it may be determined that a larger sample is needed 

to include more participants with a specific property, and this may also alter the strategy (which, 

for example, may switch from a convenience to a purposive sampling strategy, as well as, 

naturally, the implementation (phase 4).  

Of particular concern in sampling, in particular regarding the decision to end sampling, is the 

concept of saturation. Mostly, theoretical and thematic saturation are distinguished, with the 

especially connected to grounded theory. Theoretical saturation is reached when the data raised 

is sufficient in that it supports all concepts pertaining to the theory to be developed. In contrast, 

thematic saturation is not per se a function of theory completeness, but, rather, emerges when 

a high degree of redundancy and a low degree in novelty in the interviews is reached and 

additional interviews appear to be superfluous.  

According to an experimental study by Weller et al. (2018), when, and if, saturation is attained 

depends not only on the size of the sample, but also on the factors domain size (i.e. the range 

of possible answers or statements [items or themes] to a question), the number of items/themes 

present in the total population, of which the sample is segment, and the amount of data collected 

in the interview (probing in interviews through, e.g., follow-up questions, led to more data than 

was gained in interviews without probing). The authors found that the most salient items, i.e. 

items that were mentioned frequently or that were mentioned first, were identified (and 

saturation regarding salient items was reached) at small sample sizes when a probing interview 

approach was chosen.  

On the basis of their findings, Weller et al. (2018) recommend sample sizes of 10 and a probing 

interview approach. As the experiment using lists of items does not appear a valid equivalent of 

Define sampling universe 

Define sample size 

 
Define sample strategy 
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actual interviews, this recommendation should not be followed uncritically. However, the results 

are supported by Galvin’s (2015) study, who conducted a binary analysis of qualitative 

interviews among energy consumers to find out the correlation between sample size on the one 

hand and the probability that a theme present in a part of the population is also present in the 

sample. He considered a binary statistical analysis adequate since a theme present in the total 

population is either present in or absent from a sample. If the sample size is 16 (the maximum 

in Galvin’s table in the appendix of his paper), then there is a 55.99% probability that a theme 

present in 5% of the population is also present in the sample and can thus be found by the 

researcher. For themes present in 10% or 15% of the population, the likelihood is 81.47% and 

92.57%, respectively. For themes present in 20% of the population, the probability amounts to 

97.19%. Incidentally, the sample size in the present thesis is 16. Galvin’s considerations appear 

formally logical, but even themes that are present in both the total population and in the sample 

are not guaranteed to be mentioned in an interview. Indeed, Galvin acknowledges that “the 

boundaries of the focus of the study and its topic area” play a role in answering the question 

whether or not a given sample is large enough when he critiques Guest et al.’s (2006) assertion 

“that 80 of these [of the in total 109 codes found in 60 interviews; J.I. ] (73%) had emerged in 

the first 6 interviews, 100 (92%) in the first 12, and all 109 within the first 30” (Galvin, 2015). 

Hennink et al. (2017) distinguish between code saturation, which amounts to data saturation 

(see above), and meaning saturation. While code saturation is reached as soon as a code is 

represented in the interviews, meaning saturation was defined by the researchers as the point 

at which the code has been understood, i.e., as the point at which all dimensions of the code 

have been explored (and may or may not have led to a redefinition of the code). In their study, 

code saturation was reached with the ninth interview, and the authors note the similarity of their 

findings with those of Guest et al. (2006) (where code saturation was reached with 7 to 12 

interviews) and to those of Namey, Guest, McKenna, and Chen (2016), who observed code 

saturation to be reached in the range of 8 to 16 interviews. However, Hennink et al. (2017) 

stress that meaning saturation is not the same as code saturation and that in most cases more 

interviews than 9 will be required to achieve meaning saturation. Yet, they also report as an 

important finding of their study that the number of interviews required to arrive at meaning 

saturation depends on the characteristics of a code: 

“Our results show that codes are not uniform; rather, they reach meaning saturation at different 

points or do not reach saturation. For some codes, reaching code saturation was also sufficient 

to achieve meaning saturation, but for other codes, much more data were needed to fully 

understand the issue. We found that high-prevalence concrete codes were typically identified 

in early interviews and reached meaning saturation by nine interviews or sooner. However, 
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codes identified in later interviews were low-prevalence conceptual codes that required more 

data to reach meaning saturation, between 16 and 24 interviews, or they did not reach meaning 

saturation.“ (Hennink et al. 2017; emphases added). 

Important is the distinction between concrete and conceptual codes: While „concrete codes 

were those capturing explicit, definitive issues in data; for example, the code 'time‘ captured 

concrete issues such as travel time, […] conceptual codes were those capturing abstract 

constructs such as perceptions, emotions, judgments, or feelings“ (Hennink et al. 2017). The 

authors do not discuss the possibility that codes may not clearly fall in the category concrete or 

conceptual, but may, rather, be situated in a continuum between concrete and conceptual. 

However, it can be concluded that the type of themes in interviews, the codes used to identify 

and group themes, and, by extension, the interview questions (as eliciting answers and, thus, 

themes) play a role in meaning saturation and, therefore, in the  determination of a sample size 

or size range.  However, according to the authors, no sample size can guarantee that meaning 

saturation for a specific code will be reached, and, therefore, it can be concluded that sample 

sizes need to be adjusted in the research process.   

For the present study, the work done by Hennink et al. (2017) can be used to differentiate 

between different research goals and their respective sampling requirements.  To reach the goal 

of shedding light on the use of reporting tools in companies (e.g., frequency of reporting, users 

of PDs or reporting tools) and the settings in which decisions are made highly concrete themes 

and, respectively, concrete codes appear likely, for which saturation may be reached soon. In 

contrast, questions about how managers react to deviations and priorities are likely to elicit more 

conceptual themes while questions about wishes and criticisms directed at PDs can lead to 

potentially highly conceptual themes and corresponding codes, for which saturation may be 

reached later or even not at all.  

The question remains how meaning saturation can be traced apart from observing the exact 

permutations of code definitions. It has become clear that meaning saturation is only of 

particular concern for conceptual codes. In the present thesis, the test for meaning saturation 

will be a satisfactory hermeneutic interpretation (Klein and Myers, 1999) of conceptual codes 

since this appears more applicable than tracing the redefinition of codes as done by Hennink et 

al. (2017). The reason is that redefining codes gives evidence of a process of understanding, 

but with conceptual codes interpretation is also possible if no redefinition is necessary.  

On a preliminary level, it was decided to use a sample of ten participants since this may allow 

for saturation of concrete codes and possibly for meaning saturation. If meaning saturation is 
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not reached, then further sampling could take place. This approach is recommended by Francis 

et al. (2010), who propose the following process: 

“● Initial analysis sample: At least 10 interviews will be conducted (with appropriate 

diversity sampling). 

● Stopping criterion: After 10 interviews, when three further interviews have been 

conducted with no new themes emerging, we will define this as the point of data 

saturation. The stopping criterion is tested after each successive interview (i.e. 11, 12 

and 13; then 12, 13 and 14, and so on) until there are three consecutive interviews 

without additional material. In this phase of the study a research team might decide to 

specify other groups of participants to sample, if analysis suggests that the stratification 

factors applied for the initial analysis sample may be inadequate.” 

The next section explains how sampling was done in the present thesis in more detail. 

3.2.7.2 Practical implementation 

In terms of the sample universe, the manufacturing industry was selected for sampling because 

its companies have to deal with often complex and time-sensitive logistical and production 

processes. It can therefore be assumed that PD usage or at least the use of high-frequency 

reports in this industry is more intensive than in other industries since PDs and electronic reports 

appear to be the instrument of choice to control production- and logistics-related KPIs. It follows 

that sampling in the manufacturing industry will lead to a sample of managers that – on average 

– are more familiar with PD usage and/or reporting and controlling issues than managers  in 

other industries. A sample from the manufacturing industry can thus be considered what Patton 

(1990) called “information rich”. It was decided to search participants in different industry 

sectors: production industry (i.e., aircraft industry, automobile industry, chemical industry, 

electric industry) around Munich/ Germany. 

The preferred size of the companies prospective interviewees work for ranged from 100 to 2,000 

employees. Companies of this size typically belong to the group of small and medium-sized 

enterprises (SMEs) and thus to a company type very common in all developed countries. 

However, the companies from which managers could be acquired as interviewees were partly 

much larger, with up to more than 120,000 employees, because finding interviewees turned out 

to be rather difficult and certain concessions regarding company size had to be made to gain a 

sample. In retrospect, the increase breadth of company sizes improved the sample by allowing 

for additional comparisons. 
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The participants should have experience in using controlling reports and BW/ SAP/ PDs. The 

responsibilities of the participants should include management level tasks and they should have 

experience with measurable performance indicators, individual measurable performance 

agreements, objective business targets as well as PDs or controlling/ quality/ business reports 

for the purpose of monitoring business figures. 

It was assumed that gaining respondents would be difficult because both members of the middle 

as well as senior management have very limited time resources, especially the latter. In addition, 

managers in the middle management are often concerned about revealing confidential company 

information and jeopardising their relationship of trust with their employers. At the same time, 

they are hesitant to ask their superiors for an official permission to participate as respondents 

in interviews. These circumstances make it practically impossible to conduct purposive 

theoretical sampling as this presupposes that informants on specific aspects of an emerging 

theory can be specifically chosen, which was, for the present research, not the case. As a 

sampling technique, both snowball sampling, which “involves asking participants who have 

already been selected for the study to recruit other participant”,  and convenience sampling, 

which “involves selecting individuals or groups that happen to be available and are willing to 

participate at the time”,  were used (Onwuegbuzie, 2007). However, often convenience 

sampling takes place in the researcher’s immediate environment. In the present thesis, the 

researcher did not take a sample from the company in which he works because the familiarity 

with this company’s processes may have had too large an effect on the perception and 

interpretation of data.  

Since interview access to managers was anticipated to be difficult and interview opportunities 

indeed proved to be very rare, the minimum number of interviews was set at only 10, which on 

theoretical grounds appeared as potentially sufficient (section 3.2.7.1). Contacting of potential 

participants was pursued intensively, especially after it became obvious that there was the 

constant possibility that even after managers had agreed to an interview, they would then not 

be available because of changes in their schedule. The preliminary number of 10 interviews 

was therefore not a stop mark for interviewee acquisition, and more interviews than 10 were 

eventually scheduled, after more than 120 managers had been contacted. Thus, the research 

design did not “specify a priori at what sample size the first round of analysis will be completed 

(in order to identify a basis for progressive judgements about data saturation)”, as Francis et al. 

(2010) propose in their fourfold structure for reaching, and ascertaining, saturation in interview 

studies. Likewise, the “stopping criterion” proposed by the authors was not applied here: Francis 

et al. (2010) suggest to “specify a priori how many more interviews will be conducted, without 
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new shared themes or ideas emerging, before the research team can conclude that data 

saturation has been achieved”. 

The respondents who were selected and interviewed are anonymously listed in chapter 4. The 

following section discusses coding on a theoretical level and shows how the interviews were 

coded. 

3.2.8 Data coding, analysis and validation 

Coding in analysing textual data is “the process of organizing the material into chunks or 

segments of text before bringing meaning to information” (Creswell, 2009). Auerbach and 

Silverstein (2003) give detailed directions for the coding of interviews from a grounded-theory 

perspective, which can be adapted for the present thesis. It is first necessary to explicate some 

of the terminology that Auerbach and Silverstein (2003) use. They define theory as „a 

description of a pattern that you find in the data“ (Auerbach and Silverstein, 2003). The term 

theory thus has to be distinguished from the term theoretical framework, which is literature 

based. As theory, as Auerbach and Silverstein (2003) understand it, emerges from the data, the 

processing of the raw data is, in fact, a process of theory development. This process has to be 

supported by coding, i.e. „a procedure for organizing the text of the transcripts, and discovering 

patterns within that organizational structure.“ (Auerbach and Silverstein, 2003) 

Further, the authors distinguish repeating ideas, themes, and theoretical constructs. Repeating 

ideas are statements that occur more than once in the interview data that are rendered in the 

words of the interviewees. Themes are groups of repeating ideas which are matching in content. 

Themes that are in relation with each other form theoretical constructs, which relate to the 

theoretical framework and can be combined to a theory as defined above (Auberbach and 

Silverstein, 2003). The overall process of managing the raw data to address the research 

concern is divided in six steps (table 5): 
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TABLE 5: FROM RAW DATA TO THEORETICAL NARRATIVE (AUERBACH AND SILVERSTEIN, 2003) 

Step 1 demands that the research concern in the theoretical framework is stated explicitly before 

the raw data are worked through. The authors explain that, while research concern and 

theoretical framework have typically already been treated before the data is processed, stating 

them specifically helps separating relevant from irrelevant data. Thus, step 1 facilitates step 2, 

in which relevant text in the interview transcripts is identified. Step 3 is the identification and 

grouping together of repeating ideas. In the case of the present study, the work of grouping 

together repeating ideas was largely, but not completely, superfluous because the interview 

questions were specific enough so that repeating ideas uttered by the respondents were mostly 

concentrated around a specific question. Step 4 entails a first step in the direction of abstraction 

as repeating ideas are analysed with respect to commonalities not apparent at first glance in 

order to identify themes. These themes are then grouped to form abstract concepts which form 

of bridge between the data and the theoretical framework. Step 6 entails explicating the 

connection between theoretical framework and data as well as explicating the theoretical games 

drawn from the empirical investigation. 

The steps shown in the table depict the process, in which the distinction between overarching 

topics and themes (steps 3 and 4) as well as the development of theory (steps 5 and 6) emerge 

from working through the data. The interview questions were developed with the theoretical 

framework in mind, which means that they were based on a set of abstract concepts and, 

therefore, did not have to be developed out of the raw data. The coding employed was thus so-

called axial coding. Strauss and Corbin (1998) consider axial coding a step following an entirely 

open-ended coding, which is the procedure consisting in Auerbach and Silverstein’s (2003) 

steps 3 and 4 (see table 5). According to Böhm (2004), axial coding “serves to refine and 

differentiate concepts that are already available and lends them the status of categories.” Böhm 
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(2004) continues to explicate axial coding by clarifying its purpose, which is to formulate “causal 

and motivational connections”: 

“The axial category is developed in its temporal and spatial relationships, in 

relationships of cause and effect, in means–ends relationships and in terms of 

argumentative and motivational connections. The hypothetical relationships in axial 

coding must be repeatedly checked in a deductive procedure, using new data material.” 

(Böhm, 2004) 

Axial coding, however, does not preclude an open-ended approach as it is favoured by 

grounded theory because the data processing employed in the thesis was reiterative. This 

means that the concepts the interview questions were based in underwent a review and critique 

in the process of working through the data. Such a reiterative approach with theoretical concepts 

already formulated before processing the raw data is by no means excluded by the scheme 

proposed by Auerbach and Silverstein (2003) in the above table. Rather, the authors advocate 

a reiterative approach since pre-existing categories or concepts sensitivise the researcher, 

provided they are open to review.  

The interview coding in the present thesis used six categories, which were derived from the 

theoretical framework in chapter 2. They are as follows: 

Category A: Perdormance dashboard use in organisation 

This category aims at understanding what technical infrastructure the PD or reporting tool used 

in an organisation is based on, to what purpose it is used in a company, who in a company uses 

it and what type of action is taken based on its use. While this category elucidates technical 

parameters, it also sheds light on the connection between PD usage on the one hand and action 

and decision-making on the other in an organisational context.  

Category B: User needs 

This category takes account of the PD users‘ needs. Of particular interest is what kind of 

performance report the users are interested in, with which frequency they need up-to-date 

information, and the relevance of a transparent connection between KPIs. This category aims 

at exploring how respondents use the PD as it is currently implemented in their organisations. 

Category C: User behaviour 

The purpose of category C as to gain information about the kind of actions and decisions 

respondents take as a result of PD use. This category differs from category A in that it focuses 

on the individual user rather than on the general usage of PDs in the organisation. 
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Category D: Users‘reflection of their usage behaviour 

It is desirable in the interview that PD or reporting-tool users reflect on their user behaviour. This 

category aims at finding out how deviations influence decision-making, how decisions about 

importance and urgency are made when PDs indicate the need for action, how the respondents 

not only react to deviations, but also try to identify their cause, how a prioritisation of tasks 

indicated by the PD would influence the user’s decision-making, how deviations are reported, 

and what the respondents considered to be the strength of their approach to dashboard-related 

action and decision-making. 

Category E: User critique of PD and PD usage 

This category serves the purpose of gathering information on of the respondents‘ evaluation of 

their PD and the way it is used. This includes aspects of the PD or reporting tool the user is 

satisfied with, possible improvements and features in a PD that can enhance their effectiveness.  

Category F: Usefulness of specific potential features 

While category E aimed at gathering information on the users‘ wishes regarding PD functionality 

and modes of presenting data, category F addresses specific functions to gather information on 

how useful these functions are perceived and whether or not they may likely meet with user 

acceptance if implemented.  

The following table (table 6) lists the categories and correlates them with interview questions. 

However, the entire interview data are coded with these questions, not only the material elicited 

with the specific questions. By coding the entire interview data with the categories and themes 

gathered under them, the categories can be populated more completely with relevant material. 

A.  PD use in organisation 

1. How are PDs used in your organisation? 

2. For what purpose is your dashboard used at your company? 

3. Who uses PDs in your company? 

4. What kind of action is taken based on the use of PDs? 

 

B. User needs 

5. Which performance PDs are useful to you, and why? 

6. How often do you need up-to-date business information from the PD? 

7. How important is transparency of performance indicators (from business targets down 

to deviations from the planned values)? 

 

C. User behaviour 

8. To what extent do you rely on the concept of ´deviation from planned values´ in your 

PD? 

9. Which actions do you take after a prioritisation of tasks? 
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D. Users´ reflection of their usage behaviour 

10. How do deviations influence your decisions? 

11. How do you decide which factors are most important and urgent to address by action? 

12. How do you analyse the reason for the deviations? 

13. How do prioritisations of tasks influence your decisions? 

14. How is deviation reported (if at all)? 

15. What are the strengths of the approach you are taking? 

 

E. User critique of PDs and PD usage 

16. What aspects of the PDs are you most satisfied with? 

17. What potential for improvement do you see for your PD and its usage?  

18. What should be provided in a PD for more effective use? 

 

F. Usefulness of specific potential features 

19. Would it be helpful, and how important would it be for you as a decision support, to be 

presented with prioritisation (sequence of tasks)? 

20. Would it be helpful for you if consequential costs were provided in the dashboard? 

21. Would it be helpful for you if the PD provided soft information? 

TABLE 6: CATEGORIES AND QUESTIONS 

Aulls et al. (2004) recommend creating a table to “transfer final concepts and categories into 

MS-Excel, then to find patterns manually and list the major categories, then explanation is 

following after the table.” Auerbach and Silverstein (2003) recommend researchers to code data 

having a sheet with the research question, objective and/or theoretical framework at hand since 

this would support consistent coding decisions.  

To also include observations yielded by interactive analysis (Riessman, 2005) and based in the 

problem-centred interview approach that was partly used, there was also a coding or, rather, 

assessment of the interviewees interactions with the researcher in the following three 

dimensions  (section 3.2.6.2):  

a) The scope of their answers 

b) The level of detail and the connections between details in their answers 

c) The level of engagement with the interviewer 

The process of evaluating respondents with respect to these three dimensions is explained in 

section 4.1 

The semi-structured interviews were conducted in German and also the interview transcriptions 

were in German. They were coded to summarise statements and to find patterns with 

significance to the research questions (Gibbs et al., 2002). Coding was completed using MS-

Excel and the coded passages were translated into English (figure 22). 
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FIGURE 22: INTERVIEW DATA PROCESSING 

The coding process is outlined in figure 23: 

 

FIGURE 23: CODING PROCESS 

The following section will outline issues of quality in research and the measures taken in the 

present thesis to assure quality. 

Data were validated at four points in the data collection and processing. On the same day an 

interview was conducted, the audio recording of this interview was listened to by the researcher 

to assure that all parts of the interview were recorded and that questions and answers were 

audible and intelligible. In case that utterances were not intelligible in the audio recording, e.g., 

because of background noise or insufficient enunciation, the researcher reconstructed the 

unintelligible part from memory and wrote the words down in a notice with the according time 

stamp in the audio file. A second data validation step was taken after the interview transcription: 

the interview sound recordings were played and the written transcripts were checked against 

them to find possible transcription errors. A third step to validate data was taken after coding 

the interviews. In this step, each interview was read again with particular attention paid to its 

coding to assure that the respondents' utterances were not misconstrued in the coding process. 

Interviews 
(German)

Transcription 
(German)

Coding (English 
with MS Excel)
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Coded passages were then translated from German into English,  and in a fourth data-validation 

step, the translations were checked agains the German wording as well as the relevant 

passage's wording in the context of the interview. This step was taken to assure that the 

translations did not misrepresent or distort the respondents' utterances. 

Beyond these steps to validate the data, the overall quality of the empirical study has to be 

assured. Therefore, the following sections addresses the question of suitable criteria for quality 

and how these criteria were met in the present research. 

3.2.9  Quality criteria 

In quantitative research, typically three criteria for quality are used: objectivity, reliability and 

validity. Objectivity is the degree of examiner independence of observations. If several 

researchers obtain the same observations or measurements under the same conditions, then 

the degree of objectivity is high (Berger, 2010).  

According to Saunders et al. (2016; also Golafshani, 2003; Patton, 2001), “reliability and validity 

are key concepts that determine the quality of a research.” Saunders et al. (2016) define 

reliability as “the ability of the research to be replicated with consistent results. An unreliable 

research will prove to be invalid since any error or bias will affect the results and subsequent 

interpretations, casting doubts on the means to measure the phenomenon being studied.” 

Validity “refers to the appropriateness of the measures used, the accuracy of the analysis of the 

results, and the generalisability of the findings” (Saunders et al., 2016). The latter, 

generalisability, is often considered a fourth quality criterion. These three or, respectively, four 

quality criteria established in quantitative research cannot be immediately transferred into 

qualitative research, as Steinke (1999) has shown. The reason is that „quantitative research is 

based upon observations that are converted into discrete units that can be compared to other 

units by using statistical analysis” (Pandey and Patnaik, 2014), the data base, the data 

processing, and the results of quantitative research are highly objective and controllable. Social 

reality as investigated by quantitative can typically not be broken down into discrete units of an 

objective nature as the process of identifying units is generally interpretive in nature.  

However, there have been attempts at adapting the quality criteria used in quantitative research 

to qualitative research, e.g., by Silverman (2015), but also attempts at creating a specific set of 

quality criteria especially for qualitative research, notably Lincoln and Guba (1985). Silverman’s 

(2015) work has been criticised for adhering to positivist assumptions about the nature of reality, 

which are not suitable to the philosophical tenets that inform qualitative research (see review). 

It appears that social reality, as explained in section 3.2.1 of the present thesis, cannot be 
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broken down in naturally given units of observation that are, in addition, comparable with 

observational units raised in different context, from different subjects and by different 

researchers. For this reason, the present thesis follows the arguments of Lincoln and Guba 

(1985) in adopting quality criteria that are equivalents of those used in quantitative research, 

but rooted in different philosophical assumptions. 

In their monograph „Naturalistic Inquiry“, Lincoln and Guba (1985) distinguish a positivist from 

a naturalist research paradigm. The positivist paradigm is closely interwoven with rather 

scientific, quantitative research, while the naturalist research paradigm characterises a 

qualitative approach.  

Table 7 presents the axioms that according to Lincoln and Guba (1985) are held by the positivist 

and, respectively, naturalist paradigms. It is evident from the table that in what Lincoln and Guba 

(1985) call the naturalist paradigm, the researchers cannot extricate themselves from the 

phenomenon they investigate. This phenomenon does not exist as a discrete entity, but as an 

entitity that is continually influenced by the researcher. As a result, quality criteria cannot refer 

to a distinct, unalterable reality as the object of, and ultimately the benchmark for, scientific 

enquiry because a reality with such attributes is simply not there.   

 

TABLE 7: AXIOMS OF THE POSITIVIST AND NATURALIST PARADIGMS (LINCOLN AND GUBA, 1985) 

Lincoln and Guba‘s (1985) distinction between a naturalist and a positivist paradigm therefore 

has significant implications for quality criteria of research. Noble and Smith (2015) summaries 

these criteria and set them apart from the criteria for qualitative research derived from 

quantitative research in table 8: 
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TABLE 8: CLASSICAL AND ALTERNATIVE QUALITIY CRITERIA (NOBLE AND SMITH, 2015, PARTLY FOLLOWING LINCOLN AND 

GUBA, 1985) 

Against this background, it appears advisable to take the route laid out by Seale (1999) as a 

way to conduct qualitative research despite the problematic status of its quality criteria. 

Researchers have to invest trust into qualitative research precisely because it is indispensable, 

and, in doing so, have to cope with quality issues in a way that is both practicable (i.e. using 

methods that are feasible in qualitative research, such as the ones outlined below in table 9) 

and that are likely to improve the findings. 

Given this overall situation, the quality criteria applied should originate, or at least have been 

used and adapted, in the disciplinary and research field in which the present study is located. 

Of particular interest is the field of Information Systems research, but also of qualitative research 

using, in particular, narrative inquiry as an approach also used in the present thesis. In the 

following, Information Systems research will be considered first.  

For the field of Information Systems research, Klein and Myers (1999) have developed a set of 

principles for judging, and assuring, the quality of interpretive research in the Information 

Systems field. While these principles also aim at informing the assessment of the quality of 

research (e.g., of manuscript submissions by editors and peer reviewers), they are also meant 

to aid researchers in creating studies of good quality (Klein and Myers, 1999). 

Similar to Seale (1999), they view the principles they propose not as strict rules, but as 

guidelines that can offer orientation if critically adapted to the specific research case (Klein and 

Myers, 1999). 

Although Cardoso and Ramos (2012), after analysing publications in two Information Systems 
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journals, report that it is questionable whether Klein and Myers’s (1999) article has had a 

significant impact on the research conducted in this field, the “principles of Klein and Myers are 

based on best practices of interpretive research that have been developed for decades in other 

disciplines” and the article has been cited often and can therefore count as an important 

contribution (Cardoso and Ramos, 2012). 

The value of Klein and Myers’s (1999) principles to conducting the present study is to be 

determined in two steps. First, the question has to be answered if the present study is an 

example of what the authors consider interpretive research in Information Systems. Second, 

the proposed principles have to be considered to ascertain that they can be appropriately 

applied or, rather, adapted to this study (since Klein and Myers, 1999, themselves advocate a 

flexible, critical and creative approach to using their principles, as was shown above). 

In answering the first question, it has to be taken into account that all examples of interpretive 

work in the Information Systems field given by the authors are case studies and, thus, no pure 

interview studies. It can be assumed that the researchers engaged in case studies navigate a 

richer, more complex environment than the one characteristic for interviews, and that these 

studies focus on symbolic structures (e.g., unspoken assumptions implicit in the organisational 

culture) to a larger degree than the present study does. That said the present study aims at 

understanding (in an emphatic sense) the work with PDs. It thus requires a measure of 

interpretation since it cannot proceed in a purely descriptive fashion. Its interpretive element is 

not to be underestimated since the open and axial coding applied demand an active interpretive 

act on the part of the researcher. The present thesis can therefore be characterised as an 

interpretive study in Information Systems Science.  

The principles put forth by Klein and Myers (1999) are introduced in table 9 below. Taking 

Gadamer and Ricoeur (1996) as their vantage point, the authors explain that the first principle, 

the principle of the hermeneutic circle, is a “meta-principle upon which the following six 

principles expand. The idea of the hermeneutic circle suggests that we come to understand a 

complex whole from preconceptions about the meanings of its parts and their interrelationships” 

(Klein and Myers, 1999). In the interpretive process, the hermeneutic circle is reiterated several 

times. With view to the parts, a preliminary notion about the whole is developed, which is then 

reviewed by speculating about the meaningful position or purpose of further parts within the 

whole and their interaction. The problems encountered help revising the initial notion of the 

whole, and a revised version of this notion is then used to shed a new light on the parts. The 

process is repeated until a concept of the whole is developed in which all parts assume a 

meaningful position. “During repeated cycles of the hermeneutic circle, all of the suggested 
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principles can be applied iteratively, forming a complex web of interpretations.” (Klein and 

Myers, 1999).  

In the present study, the whole is the usage of PDs in actual business settings and its potential 

for improvement. The parts are individual aspects of the PD (functionality, update frequency), 

of the business setting (PD users, function of PDs in decision-making processes, etc.) and of 

the criticism and the caveats directed at PDs.  

The second principle, the principle of contextualisation, appears as the most difficult to adhere 

to in the present study. The reason is that the historical context of an organisation can be much 

more thoroughly considered in a case study than in an interview study. However, certain aspects 

of the social setting can be taken into consideration since data is gathered on, for example, the 

hierarchical position of respondents in their respective organisation as well as work processes. 

On the whole, the principle can only be followed to a lesser extent in the present interview study 

than in a case study, but following it can still yield an increase in quality. 
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TABLE 9: PRINCIPLES OF INTERPRETIVE INFORMATION SYSTEM RESEARCH BY KLEIN AND MYERS (1999) 

The third principle demands “critical reflection on how the research materials (or ‘data’) were 

socially constructed through the interaction between the researchers and participants.” This 

explanation appears to put the relationship and the (interview) dynamics between researcher 

and the participant at the center. However, the further explanations of this principle move, to a 

large extent, the preconceptions of the researcher to the foreground. In the following quote from 

Klein and Myers (1999), only the first paragraph addresses the interaction between researcher 

and participant, meanwhile the second paragraph regards the interpretive action of the 

researcher:  

“Whereas the principle of contextualization places the object of study in context, this 

principle requires the researcher to place himself or herself and the subjects into a 

historical perspective. In social research, the ‘data’ are not just sitting there waiting to 

be gathered, like rocks on the seashore. Rather, interpretivism suggests that the facts 

are produced as part and parcel of the social interaction of the researchers with the 

participants.” 

This particular stress on the researcher is then maintained in the further explanation of the 

principle, and particular attention is given to the researcher’s learning process initiated by self-

reflexion. It appears that Klein and Myer’s focus is slightly misplaced given the actual wording 

of the principle. At any rate, it demands a reflection of the social interaction in which the data 

was gathered and the role of the researcher’s mindset, preconceptions, and – in an interview 

situation – behaviour and input, which also may influence the data presented by participants 

and its interpretation. 

The particular interaction between the researcher and the respondents in the present interview 

study has already been considered in this chapter. There, it was explained that German 

managers will only engage in an interview if the interview process and the interviewer appear 

to honour their time constraints and if the researcher appears able to conduct the interview on 

a high level of expertise. In terms of a self-reflexive investigation into the researcher’s position 

vis-à-vis these conditions, two dangers need to be mentioned. To demonstrate an efficient 

interview procedure (i.e., honouring the respondents’ time constraints or, simply, acknowledging 
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that managers in their position have tight schedules) can thwart the attempt to create a relaxed 

interview atmosphere and lead to shorter, in the end less precise, answers to the interview 

questions. In addition, the need to demonstrate to the respondents that the interviewer is well 

informed about the topic can cause them to withhold information because they assume that this 

information is already available to the interviewer, and an exchange between two individuals 

with ‘expert status’ may even induce self-censorship on the part of respondents if they have the 

impression that they may not live up to a perceived expectation held by the interviewer. The 

researcher therefore took care to create realistic expectations regarding the length of the 

interview so that respondents did not try to rush through the guideline questions and could more 

readily engage in a patient exchange with the researcher. The researcher also communicated 

that he was interested in learning about the actual situation, impressions and needs of the 

participants rather than their theoretical knowledge. This helped avoid self-censorship and 

prevented the focus from being shifted from the actual situation to a more abstract reasoning. 

In addition, the researcher tried to demonstrate open-mindedness and interest while also 

remaining appropriately neutral toward the responses.  

The fourth principle requires “relating the idiographic details revealed by the data interpretation 

[…] to theoretical, general concepts that describe the nature of human understanding and social 

action”. Klein and Myers (1999) cite Walsham (1995), who distinguishes “four types of 

generalizations from interpretive case studies: the development of concepts, the generation of 

theory, the drawing of specific implications, and the contribution of rich insight” (cited in Klein 

and Myers, 1999). 

While Walsham (1995) connects these four generalisation types explicitly to “case studies”, the 

present interview study fully implements this principle: it aims at generating “rich insight” about 

PD usage, draws “specific implications” from these insights and uses them to suggest 

modifications to tenets of the theories and concepts underlying PD research. However, it does 

so not with the intent to falsify (or confirm) theoretical tenets because such a process would 

necessarily narrow the study’s view to a set of preconceived assumptions to be tested. Rather, 

the approach is open – as appropriate for an interpretive study – and the generalisation to 

preexisting theory is thus retrospective and dialogic, (which leads to the next principle. 

The fifth principle demands that “sensitivity to possible contradictions between the theoretical 

preconceptions guiding the research design and actual findings (‘the story which the data tell’) 

with subsequent cycles of revision”. This principle is clearly central to the potential theory- and 

concept-generating function of interpretive research. According to Klein and Myers (1999),  

“this principle requires the researcher to confront his or her preconceptions (prejudices) 
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that guided the original research design (i.e., the original lenses) with the data that 

emerge through the research process. […] 

As a minimum, the researcher should identify what type of interpretivism s/he prefers, 

identify its philosophical roots, and relate the particular strengths and weaknesses of 

the preferred philosophical direction to the purpose of the work. 

The intellectual basis of the research design provides the lenses through which field 

data are construed, documented, and organized. It could be that the research findings 

do not support these preconceptions. Therefore, they may have to be modified or 

abandoned altogether.” (Klein and Myers, 1999). 

The example with which the authors exemplify this principle makes clear that the dialogical 

stance not only affects the highly abstract level of a research project’s philosophy (its 

“philosophical direction”) or the more procedural level on which „field data are construed, 

documented, and organized”, but also the theories that inform the understanding of the 

researched phenomenon. In the example, a researcher, Nardulli (1978), realises that the 

concept of “caseload pressure” has a more central role in the justice system than previously 

assumed, which changed the very concept of this system (Klein and Myers, 1999).  

The present study expressly aims at confronting previous research on PDs and PD usage with 

its findings; in particular, it intends to depict a more realistic picture of the dashboard-usage 

scenario and to identify caveats for more effective PDs.  

The sixth principle (the principle of multiple interpretations) “requires the researcher to examine 

the influences that the social context has upon the actions under study by seeking out and 

documenting multiple viewpoints along with the reasons for them” (Klein and Myers, 1999). The 

found contradictions should then lead to a revised overall picture. 

“These revisions are similar to the application of the hermeneutic rule referred to in the 

principle of dialogical reasoning, except that it is not a confrontation of the researcher’s 

preconceptions and the data, but a confrontation of conflicting interpretations of the 

participants in the field.” (Klein and Myers, 1999). 

Again, the way this principle is portrayed by Klein and Myers is clearly influenced by the format 

of the case study, which generally treats a specific organisation and in which thus all participants 

are situated in the same organisational, i.e. social, context. In the present interview study, 

however, there is no such organisational (or social) frame common to all participants since the 

respondents work in different enterprises. The principle of multiple interpretations can thus not 

be applied in the expectation of finding clear contradictions because differing viewpoints are 
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only contradictory if they are directed at the same object and compete with each other. Rather, 

it should be applied as a means to allow for diversity of viewpoints, which can be useful if the 

conditions that determine them can be elucidated. Differences in the views expressed by the 

respondents are, in the present study, thus not considered as contradictions between 

interpretations, but are first explained independently of each other and then appreciated in an 

overarching conceptual framework (applying a hermeneutic circle). The hope is that the diversity 

of the viewpoints will enhance the richness of the data. Albeit this approach is not suggested by 

Klein and Myers (1999), it is in agreement with their overall standpoint: 

“Even if eventually none [no contradictions; J.I.] are found, the principle of multiple 

interpretations is of heuristic value because it leads to probing beneath the surface. 

Such probing is strengthened further with the principle of suspicion discussed next” 

(Klein and Myers, 1999). 

The principle of suspicion “[r]equires sensitivity to possible ‘biases’ and systematic ‘distortions’ 

in the narratives collected from the participants.” It is arguable more difficult to detect biases 

and distortions in an interview study than in field research, in which the social context in which 

data is collected is more dynamic and contradictions can emerge more easily. Yet, even in case-

study research, the principal is rarely adhered to: “The application of the principle of suspicion 

appears to be one of the least developed in the IS [Information Science; J.I.] research literature” 

(Klein and Myers, 1999). 

The present study therefore considers the principle of suspicion as a reinforcement of the 

principle of multiple interpretations. 

As Klein and Myers (1999) do not show how these guiding principles should be followed (except 

by citing examples), it is the individual researcher’s task to decide how exactly the seven 

principles should be adhered to.  

For this reason, also quality criteria developed in the area of narrative enquiry are introduced in 

this section and then correlated to the above principles. These quality criteria have the 

advantage of being connected to a number of concrete techniques that can aid in meeting them. 

In the following, the five quality, or trustworthiness, criteria derived from Lincoln and Guba’s 

(1985) set of four criteria are defined and instruments useful for meeting these criteria are 

presented. The five quality criteria are: credibility, transferability, dependability, confirmability 

and data integrity. Each criterion is first introduced, followed by a short portrayal of the 

techniques applicable to assuring that a study meets the respective criteria. Some techniques 

can be used to meet more than one quality criteria, and these techniques are introduced only 
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once. Table 10 presents an overview over which techniques can satisfy which criteria, and which 

techniques were used in the present study. 

Credibility is defined as the confidence that can be placed in the truth of the research findings 

(Holloway and Wheeler, 2002; Macnee and McCabe, 2008). 

Techniques: 

• Prolonged Engagement in Field or Research Site 

According to Krefting (1991), an “extended time. Is important because as rapport 

increases, informants may volunteer different and often more sensitive information than 

they did at the beginning of the research project” (quoted from Anney, 2014). 

• Use of peer debriefing 

“A qualitative researcher during the research process is required to seek support from 

other professionals willing to provide scholarly guidance” (Anney, 2014).  

• Triangulation 

Investigator triangulation  

“uses multiple researchers to investigate the same problem, which brings 

different perceptions of [sic] the inquiry and helps to strengthen the integrity of 

the findings” Data triangulation and informants triangulation “uses different 

sources of data or research instruments, such as interviews focus group 

discussion of participant observation or that utilizes different informants to 

enhance the quality of the data.” (Anney, 2014)  

Methodological Triangulation uses different research methods. 

• Member Checks 

Member Checks entail  

“to include the voices of respondents in the analysis and interpretation of the 

data. This means that the analysed and interpreted data is sent back to the 

participants for them to evaluate the interpretation made by the inquirer and to 

suggest changes if they are unhappy with that or because they had been 

misreported.” (Anney, 2014) 

• Negative Case Analysis 

A negative case is one that does not conform to what the researcher was expecting to 

find (Bitsch, 2005). “Reporting negative cases improves the credibility of the study 

because of the researcher accounts for the contradiction that emerge in the data, which 

could provide a plausible alternative explanation.” 
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For the present thesis, a negative case analysis was not planned. However, the 

interviewees from the senior management had clearly different attitudes towards PDs 

and the PD user’s role, and this result did not agree with the assumption of user 

homogeneity underlying PD research in general. This led to a negative case analysis.  

• Persistent Observation 

Anney (2014) defines persistent observation, following Lincoln and Guba (1981) as an 

“extended interaction with her contacts and participants”, which “is of advantage to the 

inquirer, because it helps him/her and an understanding of the essential characteristics 

of the setting.” Persistent observation is also valuable because data collected later on 

in this study is typically stronger than data collected earlier. “This suggests that 

persistent observation gives an understanding of participants’ worldview and effects of 

the researcher’s presence during fieldwork or minimize.” 

Transferability 

Anney (2014) follows Bitsch (2005) and Tobin and Begley (2004) in considering transferability 

to „refer to the degree to which the results of qualitative research can be transferred to other 

contexts with other respondents – it is the interpretive equivalent of generalizability“. 

Techniques: 

• Provide thick description 

Thick description consists in „a rich and extensive set of details concerning 

methodology and context […] Included in the research report. Thick description helps 

others [sic] researchers to replicate the study with similar conditions in other settings.“ 

(Li, 2004, quoted from Anney, 2014). 

• Theoretical/purposive sampling 

These types of sampling allow to use informants with particular value to providing the 

data necessary to answer the research question (Anney, 2014). These types of 

sampling could not be used for the present thesis because of the scarcity of potential 

respondents willing to participate. Thus, the approach of convenience sampling had to 

be used. 
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Dependability 

Anney (2014) cites Bitsch (2005), who considers dependability „the stability of findings over 

time“. 

Techniques: 

• Audit trail 

Anney (2014) summarises Bowen (2009) and Li (2004), according to whom „an audit 

trail involves an examination of the inquiry process and product to validate the data, 

whereby a researcher accounts for all the research decisions and activities to show 

how the data were collected, recorded and analyzed.“ In order to make crosschecking 

the research process possible, all documents from which have been collected or in 

which data were stored, processed, analysed, and interpreted have to be kept, 

regardless of their format (writing, sound recording, etc.) and medium (paper, digital, 

etc.). 

• Stepwise replication 

Following Chilisa and Preece (2005), Anney (2014) describes stepwise replication as 

„a qualitative research data evaluation procedure where two or more researchers 

analyze the same data separately and compare the results.“ The inconsistencies in the 

findings emerge, the need to be investigated to ensure that the research is dependable. 

• Code-recode strategy 

The researcher quotes the data twice after at least a one-week Interval. „This helps the 

researcher to gain a deep understanding of data patterns and improves the 

presentation of participants‘ narrations“ (Anney, 2014). 

• Peer examination 

„During peer examination the researcher discusses his/her research process and 

findings with neutral colleagues, such as doctoral students, who are either doing 

qualitative research by have experience of qualitative research“ (Anney, 2014). Anney 

(2014) cites Bitsch (2005) and Krefting (1991), according to whom this technique 

enhances the researcher‘s honesty as well as reflexive analysis. „In addition, 

colleagues help to identify the categories not covered by the research questions or help 

to identify negative cases“ (Anney, 2014).  
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Confirmability 

Following Baxter and Eyles (1997), Anney (2014) defines confirmability as „the degree to which 

the results of an inquiry be confirmed or corroborated by other researchers.“  

Techniques: 

(For audit trail, triangulation, reflexive journal or practice, see above) 

• Reflexive journal/practice 

A reflexive journal consists of „reflexive documents of the researcher in order to reflect 

on, tentatively interrupted, and plan data collection“ (Wallendorf and Belk, 1989, quoted 

from Anney, 2014). For the present study, reflexive journal was capped to record 

impressions from the interviews, observations on the role of the researcher in the 

interview situation, evaluations of productive an interview was, at the consideration and 

planning of measures to improve future interviews. Journal entries were made in 

handwriting immediately after each interview so as to ensure an accurate recall of the 

circumstances of the interview, and were perused and reflected upon again a few days 

before the next interview. 

Assessing integrity of research findings 

Wallendorf and Belk (1989) were the first to note that one of the challenges confronted by 

qualitative research was assuring that their subjects in the field provided them with data that, to 

their knowledge, was true, i.e. not fabricated. 

Techniques: 

• „Building rapport and trust“ 

The respondents were treated politely and in accordance with the professional context; 

the conversational tone was friendly, and the researcher showed genuine interest in the 

respondents‘ answers to assure them of the value of their contribution and to encourage 

a forthcoming attitude. 

• „Good interview technique“ 

The advice given in handbooks on expert interviews was followed (Glaser et al., 2010; 

Kaiser, 2014) was followed. Mock interviews with professionals from the researcher’s 

network were conducted in preparation of the actual interview situation. 

• „Safeguarding informants‘ identity“ 

Confidentiality and anonymity were promised and measures for safeguarding the 

informants‘ identity were taken (sections 3.3.5 and 3.3.6). 
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• „Researcher’s self-analysis“ 

The self-analysis of the researcher was a short by keeping a reflexive journal. 

Respondents were promised confidentiality regarding their identity, and appropriate 

interview techniques were assured by reading literature on conducting qualitative expert 

interviews and problem-focused interviews as well as through to practice interviews 

conducted before the first actual field interview. 

Among the principles developed by Klein and Myers (1999), the “principle of the hermeneutic 

circle” is probably the most difficult to correlate with a quality criterion because it is of an 

overarching nature, basically characterising the nature of a research project. Here, it will be 

correlated with credibility as a hermeneutic approach aims at creating a plausible interpretation, 

which is also a credible interpretation. The principle of contextualisation is also to be considered 

as related to credibility; however, it rather affects the scope of a research project rather than the 

processing of that which is within that scope. According to this principle, the scope has to be 

wide enough to allow for the contextual setting of the researched phenomenon to be accounted 

for. By doing so, it can additionally be related to transferability as a quality criterion because 

knowledge of the context enables readers to decide whether or not the research findings may 

apply to a different situation or object. It is further contextualised by investigating the setting 

within which reporting tools are used in companies. The principle of interaction between 

researchers and subjects relates to the quality criterion of credibility as it helps the researcher 

to avoid biases and contortions in raising and interpreting data and thus leads to a circumspect 

analysis, but also to the criterion of dependability inasmuch as it is geared toward generating a 

reliable way of raising data through the researcher’s self-reflection. The principal of abstraction 

and generalisation is clearly inherent in the transferability criterion as this criterion reverberates 

with the generalisation criterion of quantitative research. The principal of dialogical reasoning, 

with its attention to contradictions between theoretical preconceptions and empirical data, 

clearly feeds into the criterion of credibility, where it can be applied for example by means of 

negative case analyses. Similarly, the principle of multiple interpretations, i.e. of divergent 

narratives by the respondents, can be put in relation to the criterion of credibility; techniques for 

assuring this criterion include triangulation, and taking into consideration differences in the 

respondents‘ accounts is indeed a form of data triangulation. The principle of suspicion is best 

related to the criterion of integrity since both aim at a critical assessment of the authenticity of 

respondents‘ narratives. The criterion of confirmability has not been correlated with one of the 

principles because confirmability results not from research operations as such, but from their 

documentation and the processing of these documents. 
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Table 10 shows how the principles presented by Klein and Myers (1999) are linked in this thesis 

to quality criteria based on Lincoln and Guba (1985), and lists the techniques that can be used 

to meet the criteria. The techniques used in the present thesis are highlighted in grey. 

Principles 

Hermeneutic circle x     

Contextualisation x x    

Interaction researcher/partipants x  x   

Abstraction/generalisation  x    

Dialogical reasoning x     

Multiple interpretation x     

Suspicion     x 

 
Trustworthiness criteria: 
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Well-established research methods X     

Prolonged engagement X     

Peer debriefing X     

Triangulation X   X  

Member checks X     

Negative case analysis X     

Persistent observation X     

Thick description  X    

Theoretical/purposive sampling  X    

Random sampling*  X     

Audit trail   X X  

Stepwise replication   X   

Code recode strategy   X   

Peer examination   X   

Reflexive journal or practice X*   X X 

Interview techniques     X 

Good rapport/trust     X 

Safe-guarding identity     X 

 
Grey: Techniques used in the present thesis 

*Entries with an asterisk are taken from Shenton (2004) 
TABLE 10: PRINCIPLES AND QUALITY CRITERIA (OWN PRESENTATION FOLLOWING KLEIN AND MYERS, 1999 [PRINDIPLES] 

ANNEY, 2014, AND SHENTON, 2004 [CRITERIA]) 

The table shows that in the present thesis all principles for Information Systems research have 

been obeyed by applying specific techniques suitable for complying with quality criteria 

developed by, or derived from, Lincoln and Guba (1985).  

The following section addresses the practical preparation and administration of the interviews, 

in particular the interview guideline is introduced and questions of ethics and data handling are 

addressed. 

 

 

3.3 Preparation and conduct of data collection and processing 
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3.3.1 Administration and collection 

An interview guide was prepared with the interview questions stated in section 2.9 and was 

used in the interviews. All partipants received the Consent Form and the Interview Information 

Sheet, and the Consent Form was signed by all participants. The interviews were conducted in 

May and June 2016 and were held in the German language. The responses of the participants 

were recorded with a dictation machine within a closed room to communicate without any 

disturbance. The rooms were generally offices or conference rooms in the company quarters, 

in one case a conference room in a hotel was used. The average interview time was 30 minutes.  

Another criterion for acceptable research, but not one of the quality criteria, is due attention to 

ethical considerations. The following chapter will outline how the present thesis has assured an 

ethical conduct vis-à-vis its volunteer participants. 

3.3.2 Ethical considerations 

Bryman and Bell (2015) described “six key principles to set out in the ESRC [Economic and 

Social Research Council, J.I.] Framework for Research Ethics. It is necessary to be able to 

explain how the writer is ensuring quality and integrity of the research, will seek informed 

consent,  will respect the confidentiality and anonymity of the research respondents,  will ensure 

that participants will participate in the study voluntarily,  will avoid harm to the participants and  

can show that the research is independent and impartial.” (ethicsguidebook, 2015) 

This research was conducted in full compliance with the University of Portsmouth ethics policy 

of March 2016. There was no primary data collection before the research proposal had been 

reviewed by the University Ethics Committee and approval was received.  

Cover letters and consent forms were sent in advance to the interviews so that they were aware 

in advance of all the requirements without pressure or prejudice and to ensure that the Ethics 

Committee’s requirement of informed consent was met. In addition to the consent form, the 

interviews started with an explanation of the research objectives. A verbal informed consent 

was obtained from each interviewee before commencing the interview. Regarding anonymity, 

the interviewee’s names are withheld from this thesis and all publications will be anonymised. 

Some of the organisations that the interviewees work for requested not to be mentioned in the 

report for confidentiality purposes.  

The handling of the data, e.g., questions of confidentiality, is of immediate relevance to ethics, 

but also to the transparency of the results. The data handling in the present research will 

therefore be explained in the following section. 
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3.3.3 Data handling and safety  

All recordings and transcripts are stored on an encrypted and locked hard drive with a backup 

stored on the locked N Drive and on Google Drive. All data will first be grouped and coded, and 

the code identifiers will be stored separately. Data analysis is undertaken manually using MS-

Excel. After conclusion of this research project, all raw data will remain in the research repository 

for use in further post-study papers for about five years. Thereafter, the data will be discarded. 

However, the analysed data will remain in the researcher’s secure repository for future 

referencing. Google Drive is tied to the researcher’s Email, which is locked and secured. There 

were and are no potential risks to the respondents. 

 

After the methodological aspects of the present thesis have  been discussed above, the 

following chapter will present the empirical results.



 

 
 

 

 

 

CHAPTER 4 – RESULTS  
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The purpose of this chapter is to describe and summarise the overall key results and findings 

of the empirical investigation both in terms of a short interactional analysis (sections 3.2.6.2 and 

3.2.8) in section 4.1 and a more extensive thematic analysis in sections 4.2 to 4.5. In the 

thematic analysis of the data, the interview transcripts were coded as explained in section 3.2.8. 

The codes are derived from the categories described in section 3.2.8:  

Category A: PD use in organisation 

Category B: User needs 

Category C: User behaviour 

Category D: Users´ reflection of their usage behaviour 

Category E: User critique of PDs and PD usage  

Category F: Usefulness of specific potential features 

The codes were thus derived inductively on the basis of the literature review. In the course of 

the analysis, further subcategories were developed and then, in an iterative process, were used 

for further coding. These subcategories indicate patterns found in the interview data. 

The structure of the present chapter loosely follows the categories in a simplified manner: the 

following sections first present an interactive narrative analysis, then the results concerning the 

categories are presented in sections on: a) status of PD use (4.2), b) user behaviour (4.3), c) 

role and handling of deviations (4.4), and d) improvements of PDs (4.5). Then, the results are 

summarised in section 4.5, which begins with a critical reflection of the empirical research 

process. 

Within the thematic analysis (sections 4.2 to 4.4), the interview questions are numbered 

according to the interview guide and not according to the list of interview questions in section 

3.2.8 (table 6) because their sequence in the interview guide was different from that in section 

3.2.8. 

As a background to the interview data, the following table 11 presents an overview of the 

respondents: 
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TABLE 11: LIST OF RESPONDENTS 
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4.1 Interactional analysis 

As explained in sections sections 3.2.6.2 and 3.2.8, a short interactional analysis was performed 

on the interviews, which focused on three aspects (detailed explanations in section 3.2.6.2): 

a) The scope of their answers 

b) The level of detail and the connections between details in their answers 

c) The level of engagement with the interviewer 

It became evident in the process of interview analysis that a) and b) practically coincided and a 

distinction appeared superfluous. This makes it possible to represent the findings in a two-

dimensional figure (figure 24): 

 

FIGURE 24: RESULTS OF INTERACTIONAL ANALYSIS 

 

To measure the scope of answers and level of detail, the answers were reduced to headings to 

indicate the topics that were touched upon in the answer and the headings were then followed 

by keywords denoting the answer's main content. Repetitions and examples that served a purely 

illustrative purpose as well as details that were largely irrelevant were thereby eliminated and a 

clearer picture of the structure of the answers was obtained. It became clear which answers 

were mainly concerned with the immediate tasks and perceptions of the respondent and which 

answers put those tasks and perceptions in a context. Answers of this second type also 
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contained numerous relevant details, while answers of the first type often contained many 

details, but these details were redundant or illustrative in nature. 

To measure the level of engagement with the interviewer, two parameters were used: the eye 

contact and body language of the respondents on the one hand and the fit of their answers to 

the questions. Respondents with a high score in this dimension looked at the researcher 

frequently to obtain clues that they had understood the question correctly and that their answers 

were, in turn, understood by the researcher. While the researcher tried to maintain a neutral 

position in order not to influence the respondents, he also had to signal openness and interest 

in order to encourage honest and detailed answers.  

The researcher rated the respondents for each dimension for each of the indicators pertaining 

to this dimension on a scale of -5 to +5 and added the scores of both indicators. Thus, the 10-

number ranges in the figure evolved. Despite the numerical values, the measurements are not 

exact empirical data. However, the rating process described above helped reduce the 

researcher's subjective perception by establishing and applying criteria. 

The resulting pattern indicates that respondents in senior management positions, especially in 

large corporations (R6, R15, R13), appeared to be both the most communicative and also to 

view the topic (PDs) from a bird’s eye view, synthesising many facets. It cannot be decided in 

the context of the present thesis whether their communicative aptitude and depth of 

understanding of the issues is a result of, or a precondition for, their upper-rank professional 

position. The observations have contributed to the decision to conduct additional interviews with 

members of the senior management beyond interview number 10. These interviews had been 

arranged before already; because of the scarcity of volunteers, no interview opportunities were 

left out. However, depending on the results of the first 10 interviews, the arranged additional 

interviews could have been cancelled. 
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4.2 Status of PD use 

Question 1: How are PDs used in your organisation? 

 

Respondent Response Code Resulting 
category 

R2 Cockpit, BEx, Arcplan SAP-BW 
  

Business 
Data 
Analytics 
Tool  

R7 standardised online-tool for operational units 

R6 finance- and controlling-KPIs in SAP-BW, with business 
objects as reporting-front-end 

R8 SAP-BW 

R9 on basic of ERP-system, further process: BW/ BEx 

R10 profit-center-reports; contribution margin, cash-flow-
report in power-point; all reports on basic of SAP/ ERP, in 
parts via BEx, some controlling reports provides 
graphics; one report with 30 to 40 KPIs on 2 pages  

R15 SAP-BW, customised process-informations-system, 
individual Excel-Files 

R4 on basic of SAP; HFM, Reporting-system: are not 
automised KPIs: turnover, costs, accounting ratio, 
product-profitability, country-profitability, head-count-
KPIs, comparable growth, comparision with past year/ 
quarter 

SAP, 
HRM  

R11 SAP and Non-SAP, Hyperion (Budget and Planning), for 
controlling of different departments/ units: ERP 

R12 financial view business 
KPIs 

R14 basic of reports is SAP  SAP 
generall 

R3 SAP 

R16 2 tools: QlikView (monitoring of sales KPIs, turnover, 
sales deduction, contribution margin on basic of CO-PA/ 
SAP, 2.tool: Excel-finance figures, ERP at subcompanies, 
heterogeneous system-tools 

QlikView 

R13 balanced scorecard, SAP and all controlling-reports. 
Consolidated KPIs has to consolidated manual with Excel; 
necessarily data-transfer/-Input through excel into a 
controlling system 

BSC Strategic 
planning 
tools  

R1 no information no input no input 

R5 no information 
TABLE 12: RESPONSES TO QUESTION 1 

 

As is evident from table 12 , most companies work with ERP-Systems from SAP as a business 

data analytics tool that enables them to record and process business figures, while a minor part 

of participants use alternative ERP-Systems. Some of the companies also use Business 

Explorer Analyser, Business Objects, HFM, Power Point, QlikView and Arcplan to provide 

business figures for PDs. One company (R13) ties a BSC into its PD and thus uses the PD as 

a strategic planning tool. There are thus two categories of PD usage: By far most companies 

use PDs as a business data analytics tool, but they can also be used as a strategic planning 

tool. 
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Question 2.1: Which PDs are useful to you, and why? 

Respondent Response Code Resulting 
category 

R2 It depends on the individual responsibility. In 
general revenues, costs, results, cash, stocks 
and from them developed indicators are 
important for a business unit someone is 
responsible or contributing for. 

individual 
responsibility: 
productivity, 
financial figures 

compressed 
essential 
financial and/or 
productivity 
KPIs 

R5 Expenses, which are higher than budget. 
Overview, amount of expenses 

overview of 
business 
situation 

R10 cash flow statement (big investments at the 
moment) 

financial figures 

R3 products and service, mainstrukture of financial 
report, production, human recource, volume of 
order, accounting ratio, planned values per 
mounth, actual-/planned values, budget, 
previous year 

productivity, 
financial view  

R7 weekly cash plan (incl. 12 week forecast); 
monthly P&L, cash flow, profitability,  capital 
employed, cash flow and debt. 

R14 especially productivity view, because the 
productivity influences the results from the 
bottom 

R15 the daily production view, because I can see 
immediately if something unnormal occurs and I 
can react quickly 

R16 financial KPIs, major figures for control from the 
whole organisation, i.e.development of 
contribution marge, productivity, time for 
development; major KPIs from each resource, 
which influence financial KPIs 

R6 all relevant KPIs are easy to read and to 
recognise 

easy to 
understand 
figures 

Simplified 
digests 

R8 - P&L - general overview of operative 
performance and comparison with budget 
- Plan/Actual comparison of main KPIs (P&L and 
Balance Sheet) 

R12 we use reports from tax accountant and 
monthly reports till break-even analysis 

external reports  third-party 
contents 

R1 no information no input 
  
  
  
  

no input 
  
  
  
  

R4 no information 

R9 no information 

R11 no information 

R13 no information 
TABLE 13: RESPONSES TO INTERVIEW QUESTION 2.1 

According to Table 13, most participants replied that conventional PDs, general overviews over 

operative performance and comparisons between planned and actual figures were useful. Three 

respondents (R6, R8 and R15), two of which (R6 and R15) were identified in the interactional 

analysis (section 4.1) as the most communicative and confident, mentioned the easy recognition 

of KPIs (R6) and the immediate evidence for irregularity as useful features. Because of the 

scope and confidence two of these respondents demonstrated in the interviews and their high 

positions in the hierarchies of large companies, it can be assumed that they need to process 

information quickly and are therefore particularly receptive to a clear presentation of data.  
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Question 3: For what purpose is your PD used at your company? 

 

Respondent Response Code Resulting 
category 

R2 for monitoring; Status information as to 
whether a measure already takes effect; 
Feedback / efficiency of own decisions. 

monitoring and/or 
controlling of budget/ 
failures, deviation 

controlling 

R3 to monitor, on a monthly basis the actual 
status of the company versus plan to 
represent and partially retrospective viewed. 
Consideration: How is it in the future? 

regulating 

R4 we use our dashboard to measure our results 
in comparison to last year and the budget 

developing corrective 
measures 

R6 1. To detect the deviation from their plan, 2. 
To have the set-up point, in order to initiate 
cause analysis 3. To derive measures which 
can possibly counteract a change. 
Performance dashboards are 4. indicators, the 
first entry, to initiate a 5. detailed analysis, 
6.Trigger for the measures on 7. a very high 
aggregated level and above 8. different levels. 
Performance Dashboard for 9. top 
management 

analysing reason for 
deviation 

R7 1. Internal control; 2.Reporting to Corporate 
Areas: Corporate Office; 3.Reporting to the 
respective board. Structured, through a plant 
management: Board for monitoring the 
management 

supervising/ overview 
  

R8 as monitoring, as a performance 
measurement of employees; Explanation of 
the development of EBIT / Budget EBIT; 
Deviations from the result 

R9 for daily monitoring; for checking errors; for 
monitoring (achievement to budgets) - 
obtaining the target as far from the specified 
target 

to measure staff 
performance  

R10 for controlling and short overview for the 
owner / recipient 

feedback on 
effectiveness of 
decisions 

R11 to monitor, IT costs, cost reduction supervising  

R12 for better control of the individual areas. 

R13 plan-actual comparisons; Target / actual 
control: are we on schedule or are we 
deviating from the plan for the derivation of 
measures. 

R14 control instrument: Measures are taken to 
deal with deviations. 

R15 for monitoring, for comparison with the 
objective: target-actual comparison and the 
timely countermeasures can be initiated. 

R16 regular overview of the business situation indicator to start 
analysis for top 
management and for 
different levels of 
management 

R5 controlling, recording, or seeing if all 
departments are within the target budgeted 
limits, whether they stick to what is left at the 

for forecast planning 
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maximum available budget. However, it also 
serves the individual departments for status 
reporting 

R1 no information no input no input 

TABLE 14: RESPONSES TO INTERVIEW QUESTION 3 

As can be seen in table 14, most companies use PDs for controlling and for comparisons 

between the current and the previous period. The respondents who were in a role of CEO, BI 

Expert and CFO mentioned budget monitoring and / or controlling of failures, identifying 

deviations from planned values, comparisons between present and previous period and 

developing necessary corrective activities as early as possible. 

In summary, the same answers were given by participants  with, judging by the interactive 

analysis, a high level of confidence and detailed knowledge of reporting (R6, R13, R15). 

On the whole, the answers of the 16 respondents show that PDs are generally used for purposes 

that fall in the category of controlling (generally with the aim to detect fields of necessary action 

and to receive feedback about the effectiveness of decisions) and in one case in the category 

of planning.. 
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Question 4: Who uses PDs in your company? 

R
es

p
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Response Code Resulting category 
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tr
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R1 personnel costs, RTD development, further 
training figures, costs per RTD, costs per capita 
per year 

personell manager X     

R2 all in different levels, such as component cost 
management, inventory 

all in different 
levels, such as 
component cost 
management, 
inventory 

  X   

R3 Management and Group Controlling management and 
controlling group 

X     

R4 Senior-management, i.e. team leader level u. 
teamleader level 

senior 
management, 
team leader level 
u. dept. leader 
level 

X     

R5 Controlling and departments controlling and 
departments 

  X   

R6 for top management management, board-
members, department manager 

for all levels 
 

X   

R7 1. Internal control; 2.Reporting to Corporate 
Areas: Corporate Office; 3.Reporting to the 
respective board. Structured through a plant 
management: Board for monitoring the plant or 
management. Monthly. Or quarterly 
boardmeetings, board comes together & reports 
the management of the last 3 months 

Corporate Office, 
reporting to the 
respective board 

X     

R8 department leader, business unit: for the 
performance comparison, or deviations from the 
budget, the KPI uses the balance to the budget 
of department heads: complex structure, a cost 
type is relevant in several areas cost centers, for 
each important type of cost a responsible 
person responsible for the cost center 
responsible for compliance with the KPI and 
explaining why this was deviated; all KPIs are 
presented, i.e. the main drivers and the 
nominated responsible for their area, for 
example, in the area committee is the quality 
responsible, who must interpret and introduce 
the deviation. 

for department 
head, leader, 
Business unit  

  X   

R9 All disciplines, all levels; regional staff, reports 
for medium and top management. Similarly, 
there are reports, some level administrators with 
drill-down functionality 

all disciplines, 
drill-down 
functionality 

  X   

R10 Sales managers  for sales KPIs       

R11 businessman, manager, project manager, 
service-manager & managerial level 

businessman, 
manager 

  X   

R12 CEO CEO X     

R13 management members and executives across 
all levels; different management levels 

management 
members  

  X   
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R14 all the leadership levels get it; it is of course 
staggered. Top level: more general information 
and direct segment leaders: especially the 
information for their areas. 

top level 
managers 

  X   

R15 Each person responsible for the key figures, 
including the clerical staff: production, quality 
department 

each person 
responsible for 
their key figures 

  X X 

R16 management: earnings indicators  for top 
management 

X     

TABLE 15: RESPONSES TO INTERVIEW QUESTION 4 

As can be seen in the category columns of table 15, almost all participants replied that CEO’s, 

members of the top management, managers at any level or, at least, managers responsible for 

KPIs as well as controlling teams but also IT-administrators use PDs. 

In summary, against the background of the answers, PD usage appears to be quite pervasive, 

and it can be concluded that at least every manager responsible for KPIs has access to a PD. 

Question 5: How often do you need up-to-date business information from the PD? 

Respondent Position Response Code/ Category*  

d
ai
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kl
y 
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o

n
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q
u
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te
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y 

R1 personnel monthly     R1   

R2 sales monthly     R2   

R3 controlling, 
finance 

monthly     R3   

R4 sales daily to monthly. Sales, incoming orders are 
reported on a daily basis, under key figures, 
which we also report on a daily basis and the 
actual result, of course, only after the period 
has ended. 

R4     R4 

R5 IT-Support monthly approximately. Controlling takes 
place three times a year. The controlling is 
almost three times a year the exam and we 
look more often, we say stop monthly. 

    R5 R5 

R6 IT-Support they have a monthly basis but are partially 
updated daily 

R6   R6   

R7 controlling, 
finance 

to report monthly; We have monthly reports 
(board), quarterly; Weekly: Liquidity 
Indicators & Liquidity planning, leverage 

  R7 R7   

R8 sales, 
controlling 

2-4 times a month   R8     

R9 production, 
operations 

daily R9       

R10 controlling, 
finance 

monthly     R10   

R11 IT-Support vary from department to department: at least 
quarterly, many topics monthly. 

    R11 R11 

R12 production no information         

R13 production monthly     R13   

R14 controlling, 
finance 

monthly: tw twice per month, per week or 
daily , production performance 

R14 R14 R14   

R15 production the production numbers daily, because we 
must react immediately; for sales / sales: 
maybe weekly or monthly 

R15 R15 R15   
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R16 controlling, 
finance 

monthly key figure reporting; To the 
monitors; for status reporting, also to show 
where the problem is. 2. As a performance 
and target measurement 

    R16   

* NO DISTINCTION BETWEEN CODES AND CATEGORIES.  

TABLE 16: RESPONSES TO INTERVIEW QUESTION 5 

 

DAILY/ WEEKLY MONTHLY/ QUARTERLY 

production (operations) 

sales   

IT-Support, Service 

controlling, finance 

production management 

personnel  

TABLE 17: CODING FOR ANSWERS TO QUESTION 5 

 

As can be seen in table 16 and 17, business figures from the areas of finance, sales, and 

production were accessed frequently. The focus of the respondents was rather on specific KPI 

and less on a holistic view of the organisation, participants of lower management, but also upper 

management. The responses were: individual KPI-reports on a daily basis, for example, 

production; and quarterly outcome reports.  

The pattern evident in the answers is that turnover, order volume and productivity are checked 

on a daily basis; KPIs indicating liquidity and debts, trend analyses of business outcomes, 

monitoring and status KPI performance and sales were checked weekly; and reports to board 

members were generated monthly. The latter were the most frequent form of view used in the 

companies of the respondents. 
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Question 6: What aspects of the PD are you most satisfied with?  

 

Respondent Response Code Resulting category 

R9 drill-down, achieve-to-budget, daily 
update 

drill-down 
functionality 

controlling-friedly 
customised 
condensed view with 
drill-down 
functionality 
  

R7 practice drill-down till dataset. So we are 
able to detect reason for wrong 
development.  

R10 efficiently search through query from 
analyser and free of failures 

efficent because of 
query analyser 

R3 quickly overview, further drill-down into 
detail 

simple overview, 
transparency, 
recognisability R6 good overview, reduction of 

information, clearly indicators for 
corrective tasks; where anyone is 
marking to take action 

R8 to be able to discover on real important 
key performance indicators with highest 
influence to business. 

R11 to provide KPIs transparently transparency of 
KPIs, costumised 
view 
  

R4 everyone understand the status. Quickly 
ranking, which areas has to be observed 
more serious, problems at past tense, 
appear more frequently, is recognised 
quickly. 

R14 very flexibel, quickly and easy to adapt 
on individual requirements 

R15 quick reaction, flexibility of covering 
most important KPIs, frequent 
prioritisation 

flexible selection of 
KPIs, weighting 
according to actual 
business targets R12 to provide KPIs from production and 

from finance perspective 

R16 to provide turnover and contribution 
figures; performance of staff 

R5 aggregation of business information aggregation 

R2 management of product- and 
development-cost 

supervising 

R13 key performance indicatores correlates 
with our business modell 

consistency of 
business modell 

implementation of 
the BSC approach 

R1 no information no input no input  
TABLE 18: RESPONSES TO INTERVIEW QUESTION 6 

According to table 18, the participants replied simple overview, easy refresh within clearly 

recognisable fields of corrective actions, drill-down functions, flexibility of KPIs, weighting 

according to actual business targets. Participant R13 answered:  transparency of business 

figures, planning and consistency of business model and business transactions. Also, the 

provision of different business figures was considered to be important. The three respondents 

(R6, R13, R15) with the highest levels of confidence (according to the interactional analysis) 

answered:  simple overview, clearly recognisable fields of corrective actions, quick overview 

and drill-down, consistency of business model and business transactions, flexibility of KPIs and 

weighting according to actual business targets. Respondent R13 also indicated satisfaction with 

the PD's content reflecting the company's business model. In summary, the PD functions or 
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traits considered most useful were: overview, drill-down, clearly recognisable fields of corrective 

actions, flexibility, provision of KPIs, easy refresh, transparency, consistency of business model. 

The respondents´ satisfaction thus falls in two categories: the category of satisfaction with a 

controlling-friendly customised condensed view with drill-down functionality on the one hand 

and the category of satisfaction with the implementation of a BSC approach through the PD, i.e. 

with its reflecting the company's business model. 

4.3 User behaviour 

Question 8: What kind of action is taken based on the use of PDs?  
 

Respondent Response Code Resulting 
category 

R6 according to the level of report: 
create tasks; no pre-defined tasks: 
business and reasons are too 
complex 

provide information for 
decision, but not automatic 
generationed provision of 
action-list 

drill down and 
design of task 

R15 responsibleility area of  manager to 
decide how to react according to the 
situation 

responsibility of manager 

R14 precise observation; detection of 
reason, create tasks 

provision of reasons for 
any deviation 

R1 provide information for decision at 
management-team 

prepare common decision 
during meeting 

common 
decision 
 R2 meeting: observation of 

target/status/ deviation; creation of 
tasks 

common decision during 
meeting 

R4 meeting with top/ senior-
management: observation of 
outcome and pipeline 

common decision during 
meeting 
provision of reasons for 
any deviation 

R8 meeting: provision of reasons for 
any deviation; action-plan created 
from responsible manager 

provision of reasons for 
any deviation 

further enquiry, 
drill down 

R10 further enquiry of any deviation drill-
down to document-level 

further enquiry of any 
deviation drill-down to 
document-level 

R12 to detect causes to find out reasons 

R5 decision of further enquiry further enquiry 

R3 reaction on basic of the report create action plan/ tasks design of 
immediate tasks R7 red/yellow marked positions: create 

tasks 
reaction to visual warnings  

R9 immediately reaction through ERP-
System 

immediately reaction 

R13 transformation of findings into 
action/ orders 

definition of tasks 

R16 interpretation and creation of area-/ 
department- specific task -plan 

define department specific 
tasks -plan 

R11 no information no input no input 
TABLE 19: RESPONSES TO INTERVIEW QUESTION 8 

 

As seen in table 19, only a minority of respondents report that PD-based information is an 

immediate basis for action – these responses fall in the category Design immediate tasks. Three 

participants explicitly considered the PD to be inappropriate as an immediate basis for actions 
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and said that – depending on the level of the content (R6) – there were no direct paths from PD 

results to predefined tasks since the business and the causes for the data shown by PDs are 

too complex so that tasks have to be determined on a case-specific basis (R6), and that devising 

tasks was part of the responsibility of the manager (R8, R15). Other interviewees provided 

answers that also pointed at the necessity of a thorough drill down to identify the reasons for  a 

deviation (category Drill down) or at a later decision about action that is made in a meeting 

(category Common decision), which also implies further deliberations of the PD-based 

information. 

The respondents who were in a role of CEO, BI expert and CFO maintained the opinion that the 

reasons for a deviation between planned and actual value would have to be identified so that 

an action plan or tasks can be created. These responses were given by two (R6, R15) of the 

three participants (R6, R13, R15) who, according to the interactional analysis, appeared to be 

highly versed in the subject matter. 

Question 9: What are the strengths of the approach you are taking? 

Respondent Response Code Resulting 
category 

R2 because of the duty to report to stock 
exchange, our business process of reporting is 
well developed 

general maturity 
of reporting 
process 

general , 
unspecified 
satisfaction  

R11 we are well developed in project-management  

R1 not individual/ spontaneous actions, but 
common commitment from team members 

involvement of 
the entire 
organisation, 
acceptance of the 
procedure 

communication, 
transparency 

R13 short ways for and focus on communication, 
soon decision/ reaction 

short decision 
paths  

R15 on basis of our experience in using PD, we 
developed rules, i.e. Management Review 

management 
review to 
standardise 
management 
communication 
and decision 

R16 involvement of the entire organisation; 
overview of how is performance; acceptance of 
this procedure 

communication 
about the 
performance of 
the company   R4 transparency: information is shared with all 

relevant participants 

R3 because of the structure of the main report, 
any change into ERP-System and drill-down for 
further analysis is simple and fast 

Timely detection 
and detailed 
provision of 
causes for any 
deviation 
 
  

quick analysis 

R8 fast reaction: saving in time with reaction 
instead of analysing; holistic meeting 

R9 because any employee has its own DB, he is 
able quickly to analyse/ take action himself 

R10 quick recognition of the business status, quick 
detection and detailed provision of causes for 
any deviation 
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R14 annotation of any deviation, transparency, 
simple guide where to take corrective action 

annotation, 
simple guide 

R7 provision of trend analysis and traffic marks trend analysis 
and traffic marks 

R12 to ask oneself what is behind any information drill-down  

R5 at the end: it matches: actual values and 
planned values; planned values are achieved 

as a result, the 
budget must be 
balanced  

usefulness for 
controlling 

R11 now I can´t predict something no valuable input no input 
TABLE 20: RESPONSES TO INTERVIEW QUESTION 9 

According to table 20, the results show that many respondents (7 out of 16=) identified as a 

strength their organisation's usage of PDs the ability to gather information quickly. Many 

respondents (5 out of 16) were satisfied with the intensity of communication and the gains in 

transparency that resulted from their organisation's PD use.  

Question 10: What potential for improvement do you see for your PD and its usage? 

Respondent Response Code Resulting 
category 

R6 coordination of control circuits additional clarification  improvement in 
usage by 
personnel 

R9 communication of relevant 
information between participants 

R1 no improvement; to bring out the 
best, because we think about how 
to react 

user qualification 
 

R14 for the responsible managers: take 
this time to understand all KPIs or 
to take time to get explanation 

R15 to reduce reaction time and time 
for corrective actions; practise of 
lessons-learned 

reduction of time distance 
from recognition to reaction 

R2 customising according to 
recipient; one overview 

provision of simple 
recognisable overview 
  
  

improved user 
interface – 
simple view of 
contextualised 
up-to-date 
information; 
spirit of BSC 

R3 provision of simple overview/ 
visualised KPIs 

R7 provision of KPI at frequent 
intervals 

R4 we need standardised process of 
tasks 

definition of tasks,  
standardisation 
 
 

R8 there doesn´t exist any 
standardised process for the 
procedure of the tasks 

R11 regulation of actions 

R10 improvement of overview 

R5 up-to-datedness of all KPIs up-to-date information on 
business situation 

R13 the big data is only useful if we 
understand the content of our 
business transactions; 
transparency of the basic elements 
of our business success; the spirit 
of the BSC and to understand 
cause-effect relation 

contextualisation of data; 
spirit of BSC 

R16 automation of reporting; we must 
introduce regulation, not control; it 
is analysis, preparation and 

automation of controlling  schematisation 
of PD usage 
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regulation what we need; we have 
to develop tools in this direction 

R12 provision of only few KPIs; only 
comparison of industrial sector 

focus on industry-specific 
KPIs  

increase 
specificity of 
KPIs  

TABLE 21: RESPONSES TO INTERVIEW QUESTION 10 

As evident from table 21, a large number respondents (6 respondents) answered that an 

improved user interface providing a simpler and more contextualised overview would improve 

the PD. 5 respondents gave answers indicating that they wish for an improved usage of the PD 

by the personnel, which may be reached by training (code: user qualification) or by defined 

protocols or agreed-upon standards for communicating about PD information (code: additional 

clarification). Another significant group of respondents (4 respondents) saw potential for 

improvement in standardisation, i.e. in predefined action protocols (as opposed to the above 

mentioned communication protocols, which do not define the action to be taken) and in a further 

automatisation of controlling. One respondent (R12 saw a chance for improvement in using 

KPIs that are closer to the industry's standards to enable comparisons within the industrial 

sector (benchmarking). In sum, the respondents assumed transparency, a better understanding 

of cause and effect, and adhered-to protocols of either communication or action would lead to 

improvements. Most respondents require a simple overview.  

The most confident and, according to the interactional analysis, most versed respondents (R6, 

15 and 13) answered: provision of simple overview, visualised KPIs and customised PDs, 

limited comparisons (only within the industrial sector), ‘big data’ as meaningful only if the 

business transactions are understood; transparency of the basic elements of business success 

and an understanding of cause and effect,  a shortened reaction time for corrective actions; 

practise of lessons learned, coordination of control circuits,  automatisation,  a standardised 

process for the development of the tasks, and tools for analysis. It was also mentioned that PD 

users need to take enough time to understand all KPIs or to get explanations and that 

communication of relevant information between involved parties would lead to improvements. 
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Question 13: How do deviations influence your decisions?  

Respondent: Response Code: Resulting 
category 

R6 to analyse, create task, control process from 
recognition to 
action 

task-oriented 
analysis 

R7 we try to work on/correct the core issue for 
the deviation. 

R4 we analyse the root causes for the 
deviations and define measures to be taken 
short and mid term 

R12 reaction with cost reduction for 
advertisement, marketing, further education 

start action to 
reduce cost 

focus on 
specific 
overarching 
task 

R10 Initiation of cost savings 

R14 depending on the situation: manage task 
oneself or ask for support, analysis process; 
create corrective actions, according to the 
level of deviation and importance of the 
business figure introduce project or task-
force 

reaction adapted to 
the significance of 
the problem 

reaction 
appropriate to 
the 
significance of 
the problem 

R16 we take sense of proportion 

R15 we react situationally, we prioritise, we start 
corrective tasks; there doesn´t exist a plan, 
for any deviation we define corrective tasks 

individual reaction 

R5 identification of the reason for the deviation analysis of cause focus on 
cause, not 
action 

R2 the most important and first task which has 
to be taken is an honest description 
(analysis) what is the deviation and what are 
the major contributors 

honest inquiry 

R13 usually it isn´t only one deviation; but take 
focus and in context; therefore any focus 
adapt also on prioritisation 

contextual 
observation 

R8 detailed analysis of deviations, discussion 
with responsible staff about root causes 

analysis, additional 
clarification 

R1 no information no input no input 

R3 no information 

R9 no information 

R11 no information 
TABLE 22: RESPONSES TO INTERVIEW QUESTION 13 

Table 22 shows two main tendencies. On the one side, there is the opinion (summarised in the 

category focus on analysis, not action) that deviations may not always make action necessary; 

if deviations occur, then a process of communication with the responsible staff should be 

initiated and would be helpful to determine the necessary course of action, if any. Also, there 

should be a focus on the context, a holistic view of the business is necessary for understanding 

deviations and for planning actions. A similar opinion (category task-oriented analysis) assumed 

that action will have to be taken, but that it is important to initiate a more thorough observation 

of deviations from planned values. A third group expresses an even closer link between KPI 

deviations on the one hand and action on the other by stressing that the action taken has to be 

proportionate (category reaction appropriate to the significance of the problem). Only two 

respondents (R10 and 12) focused on a very narrow scope of reactions prompted by deviation, 

i.e. lowering costs. The reactions to deviations are thus situated on a continuum between an 
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open, not necessarily action-oriented investigation of the cause on the one side and, at the other 

extreme, a narrow focus on a specific action (cost reduction). The majority of the answers were, 

however, situated at the first mentioned pole of the continuum and at its middle. 

None of the respondents questioned the planned values as possibly unrealistic (nor did the 

researcher broach that topic). The basic assumption that (at least in the interview situation) was 

made was that deviations were in principle due to insufficiencies in performance, regardless of 

whether they warranted action or not. 

Question 16: Which actions do you take after a prioritisation of tasks?  

Respondent  Response Code Resulting 
category 

R15 we react situational, we prioritise, we 
start corrective tasks; there doesn´t exist 
plan, for any deviation we define 
corrective tasks 

sense of proportion  
 

communication, 
context, 
situational 
reaction 

R14 depending on the situation: manage task 
oneself or ask for support 

R13 we analyse the root causes for the 
deviations and define measures to be 
taken short and mid term 

R2 like in every project management 
(description of the task, goal, schedule, 
budget, task owner) 

creation of project plan, 
definition of  tasks 

definition of 
plan 

R8 - set up of action plans + regular follow 
up 
- set up of steering committee for more 
important issues 

R10 initiate cost savings and sales incentives 

R12 after prioritising tasks, we work through 
prioritising 

R4 creation of tasks; to request responsible 
manager to create any solution 

R7 even after solving a core issue we track 
the implemented solution to make sure 
that the same problem does not arise 
again 

deliberate changes to 
avoid future problem 

lessons learned 

R1 no information no input 
  
  
  
  

no input 
  
  
  
  

R3 no information 

R5 no information 

R6 no information 

R9 no information 

R11 no information 
TABLE 23: RESPONSES TO INTERVIEW QUESTION 16 

As shown in table 23, most respondents answered that after tasks were prioritised, they would 

work through them in the order of their prioritisation, set up action plans and regular follow ups, 

create tasks or request solutions from responsible managers (category definition of plan). In 

contrast, some interviewees answered that they did not follow the concept of deviation 

“slavishly”, but reacted according to the situation, prioritised, started corrective tasks, or that 

there did not exist a predefined plan (category communication, context, situational reaction). 
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Answers in this category also indicated that managers needed to decide if they managed a task 

resulting from a deviation themselves or if they requested assistance. One respondent said his 

company would set up a steering committee for important issues. On the whole, there was a 

plead in the answers in this category for viewing deviations with a sense of proportion. One 

respondent added an important aspect the entire picture by indicating that even after solving a 

core issue his company would track the implemented solution to make sure that the same 

problem does not arise again (category lessons learned). 

From the three participants with the most communicative behavioural pattern and the highest 

levels of seniority  (R6, R13, R15) only two responded to the questions. They said that they 

reacted situationally, prioritised, started corrective tasks, that there was no plan in place and 

that corrective tasks were defined individually for each deviation (R13) and that a solution was 

requested from the responsible manager (R15). 

As is evident from table 31, from numerous respondents no specific answers to this question 

were elicited because of the similarity of this and the previous question (table 29). As a result, 

answer to the previous question were repeated. The researcher did not always restate or 

rephrase the question to preserve the conversational flow of the interview.  

Question 14: How do you decide which factors are the most important and urgent to 

address by action?  

Respondent Response Code Resulting 
category 

R14 productivity, level of deviation; effect on 
business 

follow level of 
deviation, including 
effect on business 

significance/ 
influenceablity 
of KPIs R12 depending on the project and strategically 

important customer, financial KPIs: EBIT; 
turnover rentability 

R8 focus on deviation of any KPI or tasks 

R2 does this deviation attract attention? significance of 
deviation 

R1 to think about which deviations are 
influenceable 

focus on 
influenceablity of 
KPIs 

R3 outcome of 1. profit&loss, 2. turnover, 3. 
balance 

fixed specification 
of prioritisation  

follow specific 
criteria 

R5 in our house there are standard criteria: 1.law, 
2.target setting by top management; 3.cost 
reduction 

R9 profitability is most important, turnover, cost, 
efficiency of different business process/units 

R11 mandatory is: information-security, growth, 
well improved business processes, cost 
reduction 

R6 for me my KPIs are relevant area-specific scope 

R16 focus on 3 to 5 most important KPIs per 
responsible manager, which are defined 
together; not too many KPIs 
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R7 we have a priority guideline: which reports, 
which steps and how to observe KPIs 

follow company 
guideline 

follow BSC/ 
company 
guidance, 
holistic view 
 
 

R4 growth in sales, financial KPIs 

R13 the gap of deviation is important; but there is 
another important level: it is the strategical 
target/ BSC: most simple step is: cost 
reduction, marketing excellence, people 
excellence, process excellence, finance 
excellence; whereas budget is a contract 

scope of attention 
similar to BSC 

R10 prioritisation as a whole observation target: 
turnover, equity ratio, cost of material, 
personnel cost, share of turnover, marketing 
contribution 

holistic view of 
target setting  

R15 no input no input No input 

TABLE 24: RESPONSES TO INTERVIEW QUESTION 14 

As shown in table 24, there are several factors for a decision. Sometimes there are pre-defined 

criteria that determine which deviations necessitate a reaction (category follow specific criteria). 

The major part of respondents are in this category  and answered that changes in financial and 

productivity business figures, effects on business and company guidelines lead to action. 

Another participant said that there were priority guidelines in his company (R7), which 

determined the PDs to be observed closely, how to observe KPIs and which steps to take in 

case of changes in KPI values. Similarly, one participant answered that there were company-

specific criteria for prioritisation. 

In contrast, other respondents saw no immediate link between a deviation and a need for action 

(category significance/influenceability of KPIs): they answered that that action needed to be 

determined according to the situation, to degree of the deviation, its strategic significance and 

significance to the overall business.  

The respondents explained this with the following reasons:  to prioritise tasks or issues is always 

situational and is a management decision; the gap of deviation is important, but also the 

strategic aspect: the deviation may affect a strategic target or a customer of strategic 

importance.  

In summary, the three participants with the most senior positions and the probably most 

encompassing understanding of reporting issues (R6, R13, R15) responded that in determining 

urgent issues they took note of the KPIs most important to the company or to their area of 

responsibility, but it was also indicated that the determination of urgent issues is a management 

decision which is influenced by a specific situational context. However, the extent of a deviation 

between planned and actual KPI values and a KPI’s relevance to strategic targets were also 

mentioned as an important factor determining urgency. 

 

 



Chapter 4 – Results 
 

135 
 

Question 19: How do you analyse the reason for the deviations? 

Respondent Response Code Resulting 
category 

R15 check process parameters, check performance of 
technical equipment. Investigate if any non-
standard situation occurred. 

observation of  
non-standard 
cases 

observation 

R8 comparison of assumptions in budget with actual 
situation for changes and external effects, price, 
consumption or utilisation changes 

changes 
inside/outside 
company 

R2 Listen to people doing that job. Avoid any 
valuation in this phase. Just ask, ask, ask! At the 
end of this phase, analyse, condense and 
structure the findings 

communicatio
n with staff 

clarification with 
responsible 
managers 
  

R1 from the perspective of personnel department: 
deviations are earlier recognisable at our dept.; 
for demand for more staff we react with marketing 
actions 

changes 
inside 
company 

R5 the incorrect or unexpected budget bookings 
have to be identified. The question has to be 
evaluated with the responsible person for the 
respective booking. 

inquiry with 
responsible 
staff 

R14 it depends on the subject, analysis from my staff 
or from other departments 

R10 take a look at the detailed bookings drill-down in 
records 

R7 This is part of our controlling cycle. All deviations 
(positive and negative) have to be explained by 
the controlling team. 

controlling 
cycle 

R4 we drill-down the problem, e.g. which kind of 
costs in which country exploded - was it the same 
spike during previous year month 

changes 
inside/outside 
company 

drill-down 
inquiry  

R16 to detect and understand basic reason down to 
the roots 

R3 no information no input no input 

R11 no information 

R13 no information 

R6 no information 

R9 no information 
TABLE 25: RESPONSES TO INTERVIEW QUESTION 19 

Table 25 contains the participants’ answers to interview question 19. One reply shows that 

finding the cause of a deviation is considered a task within a company’s controlling cycle and 

thus in the responsibility of the controlling team. Thus, the task of identifying the causes of 

unanticipated KPI developments is thus institutionalised in a team or department. Other 

responses indicate a less institutionalised understanding of this task. Thus, a number of 

answers show that deviations give rise to inquiries and communication, as can be seen from 

table 36 (code: communication). A third category of answers foregrounds immediate 

investigation (table 36, code: detect and understand basic reason). One of the three most 

confident participants (R15) responded:  check process parameters, check performance of 

technical equipment, and investigate if any non-standard situation has occurred. Thus, the 
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respondent allows for the possibility that the reason for a deviation lies in an error in the reporting 

process itself.  

Question 21: How do prioritisations of tasks influence your decisions? 

 

Respondent Response Code Resulting 
category 

R9 we have a department day: at this day 
agenda is fixed and we discuss strictly 
all points from one to ten 

discussion within the 
meeting 

joint clarification 

R7 I believe, that our management is 
looking only for red and yellow marked 
positions 

fixed specification of 
prioritisation 
  

management`s 
responsibility  

R10 usually we hold on to our priority 

R5 we keep on prioritisation; law themes 
have priority; but also top-
management-decision have priority 

R11 I would say  backwards: I decide about 
priority; it could be that laws forced me 
to put this on higher priority or 
attractive business strategy would be 
input of prioritisation 

definition of 
prioritisation is 
responsibility of 
management 

R8 it depends on which KPI is more 
important (profit or cash) 

evaluation between 
profit and cash  

evaluation of 
each deviation/ 
KPI R16 always try to solve first most important 

cases 
significance of 
deviation 

R6 these prioritised tasks will get quick 
decision 

enable quick reaction focus on acting 
on deviations 

R14 more attention for the new priorities 
task without neglecting the former 
priorities 

follow up on 
prioritisation 

R12 I wouldn´t follow slapdash; I would 
scrutinise adapted to our business 
strategy 

business strategy BSC-based 

R15 prioritising tasks and activities is part 
of our daily management work 

R1 no information no input no input 

R2 no information 

R3 no information  

R4 no information 

R13 no information 
TABLE 26: CODING FOR ANSWERS TO QUESTION 21 

As shown in table 26, some interviewees replied that prioritisations are not to be considered 

final and definitive, but that they have to established or altered through communication,  in 

accordance with business strategy, and with respect to legal compliance and to management 

decision. Seven participants do not prioritise only on the basis of deviation: they focus on 

communication, follow business strategy, consider questions of legal compliance and 

management decision.  
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4.4 Role and handling of deviations  

Question 15: Would it be helpful, and how important would it be for you as a decision 

support, to be presented with prioritisation (sequence of tasks)? 

Respondent: Response Code Resulting category 

R9 yes yes yes, would be very 
helpful R12 yes would be very helpful 

R5 yes, very helpful/important for me as a 
manager to get a pre-prioritised view and 
is time-saving 

time saving 

R11 very important, at this time everything 
must be collected manually, without IT-
support 

R8 yes agree, very helpful; otherwise, I 
would have to search manually through 
20  to 100,000 possible positions 

R10 yes it is very important for top 
management to find most important 
information with prioritisation quickly 

R16 yes, it is very helpful and we practice 
this: we recommend this through 
prioritisation from controlling 
department; cash is king 

yes, we practice 
this 

R7 yes it is important; we provide an 
overview of most important figures 

provision of 
holistic view 

R2 depending on the subject: sometimes 
prioritisation is helpful, sometimes 
prioritisation will be developed in a 
meeting; but the ideal case is to have a 
prioritised view incl. proposal for 
decision alternatives 

situational contingent on 
circumstance 

R15 it is not important/ helpful: it is important 
to get information for decision process; 
i.e. external influence: quality problems 

no, external 
factors need to 
be considered 

no, managerial 
responsibility 

R4 no, we have to analyse the different 
causes, then start project to improve all 
aspects 

R13 yes it is helpful, but we (top manager) 
practice more communication and have 
to analyse and understand all business 
figures; to know the excuses of our staff; 
providing figures is one thing, but the 
reality has to be understood as well 

R6 not important; part of my responsibility; 
not projectable; as top manager, he has 
his own prioritised targets 

manager´s 
responsibility 

R14 because we don´t have so many KPIs, 
every responsible manager can make his 
own prioritisation 

can solve 
themselves 

R1 each department has to do prioritisation 
itself  

R3 each area of responsibility has ist own 
individual focus and topics. 

TABLE 27: RESPONSES TO INTERVIEW QUESTION 15 

 

The responses provided in table 27 amount to two main positions: Four respondents (R3, R6, 

R13, R14, R15)  argued that providing a list of priorities was not useful because setting priorities 
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is part of their responsibility. Those respondents that were in top-management roles answered 

business figures needed to be understood in their context and that therefore communication 

was necessary. One response (R4) stated that prioritisation would be helpful, but would not be 

adaptable to the respondent’s business, where the different causes for a deviation have to be 

analysed before corrective action can be taken.These answers fall in the category: no, 

managerial responsibility. Another participant (R2, category: contingent on circumstances) 

responded that it would be helpful to have a prioritised report which includes KPI deviations 

from business targets since such an instrument would facilitate decision-making. However, 

whether the proposed prioritisation was to be adhered to depend on the situation; a present 

prioritisation may on occasion be helpful, but often priorities had to be set in a meeting. Several 

other respondents (R5, R8, R10, R11) replied that it would be very helpful to get lists of 

prioritised tasks since this would save time (code: time saving). Respondent  

It can be summarised that there are two main positions. Many of the interviewees considered it 

beneficial to be provided with a list of priorities based on deviations from their business targets, 

but a slightly larger part thought such a report was not helpful or not sufficient because they 

considered additional communication and a holistic view of all relevant business figures as key 

to identifying priorities. Some of the respondents in this second group also appeared to view 

such a prioritisation as an invasion in their territory as managers since they consider it their own 

responsibility to set priorities.  
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Question 11: To what extent do you rely on the concept of ́ deviation from planned values 

in your PD? 

Respondent Response Code Resulting 
category 

R12 Because of our small business, planned 
targets are not most important. We ask our 
customers for reasons: market? technology? 
price? 

not relevant, 
because of our 
small size 

not applicable 

R10 complete very important important as 
standard of 
controlling and 
basis of 
corrective action 

R6 planned values are very important 

R4 very much, if this is a very important KPI 

R2 yes it is important; booking date is relevant 

R3 very important; these are parts of objective 
agreements; for any deviation corrective tasks 
are necessary 

R5 the deviation from planned value is the 
measurement 

yes, standard of 
controlling  

R7 we strongly compare between actual and 
planned value as any standard of controlling 

R8 yes, we adjust target values to actual values deviation as 
basis for 
corrective task 

R9 for any deviation corrective action is 
neccessary 

R13 yes, very strong comparison of actual values 
and planned values, including consequent 
reaction in case of deviations 

R11 most important to recognise any deviation; we 
have also different clusters of priority; 
1.immediatelly reaction is necessary; 
2.deviations not so critical; 3.quality gates at 
projects  

criticality of 
problem 

contextualised 
information 
necessary  

R14 to take reaction in case of any deviation is 
classic controlling; but only separate actual 
value, nobody can interpret this value: it is 
necessary to recognise any deviation 

context 

TABLE 28: RESPONSES TO INTERVIEW QUESTION 11 

As evident from table 28, the majority of answer indicated that the comparison of actual and 

planned values is of great importance and, in in case of deviations, may lead to action (category: 

important as standard of controlling and basis of corrective action). Some respondents (R11, 

R14) articulated a different view. While they considered deviations important to notice, they did 

not view them as an immediate cause for action since to them action was driven by priorities 

based in managerial decisions rather than in data structures per se (category: contextualised 

information necessary). Furthermore, one respondent explained that an automatic reaction in 

case of a deviation was characteristic of classic controlling; he saw his task rather in putting 

deviations in an appropriate context before deciding what, if any, action was to be taken. 

Additionally, one participant (R12) referred to the size of his company to explain why deviation 

was of lesser importance to him: because of the small size of the business, planned targets 

were not of particular importance compared to information obtained from customers and the 

market environment (category: not applicable).  
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In conclusion, the majority of participants agreed that deviations were of significant and 

immediate importance. Some respondents considered an additional holistic view of the business 

situation as indispensable for understanding deviations and argued that an understanding of 

deviations had to precede any course of action. They thus stressed the importance of 

communicating with responsible staff. 

Question 12: How is deviation reported (if at all)? 

Respondent Response Code Resulting 
category 

R8 communication/ in-meeting discussion: 
explanation of deviations, interpreted and 
commented by the responsible manager 

additional 
communication 
neccessary 

yes, but 
additional 
communication 
is necessary 
for contextual 
understanding 

R2 yes, during regular meetings, KPIs are provided 

R9 identification of any deviation; detailed analysis 
for any KPI owner; consolidation at 
management; at monthly management review 

R10 yes, we do on cost unit level; responsible 
participants get detailed view for each account 
of any deviation; asking for reasons for a 
deviation 

R11 projects steering committees report any 
deviation; participants are IT-manager (HOW) 
and commercial managers (WHAT); both decide 
to proceed or not. 

R3 yes on basis of the PD view at the PD yes, but 
aggregation of 
information 
necessary 

R13 yes, bottom-up reporting, than forming group 
including unit cost controller 

bottom-up 

R1 yes, it is represented for marketing, production, 
supply chain and personnel department 

yes, without  
exception  

R4 yes, always reported of any deviation (red mark) 

R5 yes, in EURO as any deviation 

R6 yes, very important, is one of our characteristic 
values 

R7 yes, each KPI is provided with planned and 
actual value to recognise deviation quickly 

R14 yes, for each KPI any deviation is provided 

R16 we report any deviation, first deviations from 
KPIs 

R12 is not represented no, not reported not reported 

R15 look myself for any deviation no, look myself 
TABLE 29: RESPONSES TO INTERVIEW QUESTION 12 

As can be seen in table 29, the majority of participants replied that they reported any deviation. 

Participants responded that KPI owners' received detailed reports about deviations in their area 

of responsibility. Deviations are identified at the end of the period. A minor group of respondents 

said that committees reported deviations and interpreted and explained them. One respondent 

(R13) said that he looks for deviations himself. 

Most interviewed experts responded to report deviations. In contrast, some participants replied 

that they would not report deviations formally but communicate them in meetings or that they 

were not required to report deviations because this would interfere with their responsibilities.  
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In most cases, deviations are reported in written reports. In other cases, there are no formal 

reports and deviations are discussed in management meetings.  

Question 17: Would it be helpful for you if consequential costs were provided in the PD?  

Respondent Response Code Resulting 
category 

R5 yes, this would be helpful valuable addition (in 
general) 

yes, would be 
valuable 
information  

R7 for operational business it makes very 
much sense 

R10 yes this would be valuable information 

R11 this would be additional information for any 
possible change in prioritisation 

R1 yes, consequential costs must be 
considered and should be part of the 
priorisation of tasks 

yes, should be part 
of the priorisation of 
tasks.  

R2 of course, because then short-time thinking 
to long-term thinking will be supported and 
it enables explanation 

it enables reasoning 

R16 we say failure-costs or quality costs; it is 
helpful to provide this information 
according to each product or project 

valuable as product- 
or project-specific 
information 

R3 yes, in case of create additional production 
capacities, we have to know the costs 
investment 

valuable as 
investment-related 
information 

R4 all responsible managers estimate outcome 
and consequences in cash 

already practised to 
estimate outcome 
and consequences R15 yes, we practice this; specialists and 

management together are estimating the 
consequential costs; as a result of this, 
mitigation projects are created, to reduce 
this kind of risk. 

R14 yes we practise it; from a controlling view 
we cannot fix tasks; we estimate 
consequential costs bottom-up; then we 
recognise additional staffing necessity and 
therefore consequential costs 

R13 for decision process and holistic view, any 
information about consequential cost is 
helpful 

baluable for holistic 
view  

R6 very helpful information, because of the 
dependence between different KPIs, i.e. 
guarantee of liquidity, reduction of 
overhead costs 

Valuable because of 
dependence 
between different 
KPIs 

R8 if something is changed, it is necessary to 
know the consequential costs for the next 
years 

for forecast useful 

R12 is not relevant for SMEs is not adaptable for 
SMEs 

no, not for 
SMEs 

R9 no information no input no input 
TABLE 30: CODING FOR ANSWERS TO QUESTION 17 

As can be seen in table 30, almost all participants except one agreed that providing 

consequential costs in PDs supports long-term thinking and would offer valuable additional 

information helpful, e.g., in prioritising issues and tasks (category: yes, would be valuable 

information). Consequential costs are relevant to the operational business, to risk management 

and as part of managerial estimates of outcomes in cash. However, consequential costs are not 
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always known and one respondent said that they were estimated bottom up (R14). Yet, task 

owners must know their budgets, and consequential costs can give them valuable insights. In 

conclusion, almost all interviewees agreed that data on consequential costs should be provided.  

Of the three most versed and communicative participants (R6, R13, R15), two (R13 and R15) 

considered such data unsuitable for PDs but valuable as they generate insights in the 

interdependence of KPIs. One of these participants (R6) responded that data on consequential 

costs was necessary in cases of production expansions when knowledge about the costs of 

investments and staff is indispensable. 

Question 18: Would it be helpful for you if the PD provided soft information?  

Respondent Response Code Resulting 
category 

R12 negative: for SME it is useless not useful for 
SMEs 

no 

R9 yes, but only for top-management only for top-
management 

Yes, with 
qualifications 

R2 Should be known. If the focus is too strongly 
on them they might be used as an excuse for 
not accomplishing the task. 

yes, but not 
dominate focus 

R16 yes, but only small amount of users; 
expectation of realistic estimation 

only for few users 

R4 for internal use yes, but not for external use only for internal 
use R7 for internal use yes 

R14 yes, but it depends on availability of 
information and whether the managers want 
to provide information 

adapted to the 
individual case 

R13 yes, we practise this, but not in general; we 
do it individually for each risk estimation and 
monitoring of each risk/ buffer 

R11 depending on country/ conventions/ 
individual manager 

R8 in case of rolling forecast it is useful for forecast 

R6 if it is not in the individual spirit of the 
manager, it should not be provided 

individual 
evaluation 

R15 relevant information should be provided, 
including soft facts as annotations 

provide soft facts 
as annotations 

yes 

R10 very useful, because we can save time for 
meetings to cut costs 

valuable to cut 
costs and 
meeting time 

R5 to create any reference, any annotation is 
helpful, also about every deviation: it is 
possible that there is any special effect, 
which needs additional comment 

might enable the 
effect for 
additional 
comment 

R3 yes, but difficult to integrate yes 

R1 no information  no input  no input 
TABLE 31: RESPONSES TO INTERVIEW QUESTION 18 

As can be seen in table 31, most participants gave positive replies (table 31, categories: yes 

and yes, with qualification). In contrast, one participant was sceptical about the need or efficacy 

of soft information as he considered this type of information useless for small and medium-sized 

businesses (R12). As this respondent did not advocate the inclusion of soft information in PDs 
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of large companies, the answer was coded and categorised as negative (category: no).  R15, 

R10, R5 and R3 supported the inclusion of soft information without reservations.  A large group 

of respondents supported the inclusion of soft information in a PD on condition that certain 

condidtions were met, such as the use of this information for specific purposes (codes for 

forecast or for internal use) or if the soft information did not detract from the task (code yes, but 

not dominate focus).  All except one respondent considered soft information in a PD valuable. 

Question 20: How important is transparency of the performance indicators (from 
business targets down to deviations from the planned values)? 

Respondent Response Code Resulting 
category 

R4 on a scale from one to ten: ten important 
(unspecified) 

lucidity is 
mandatory  R7 very important 

R10 very important 

R14 very important 

R2 The transparency is a must for the credibility of the 
entire performance indicator system. The players 
should know their influence on the overall system  

important 
because of 
system 
coherence 
  

R5 it is very important to have consistency and 
transparency of performance indicators 

R8 consistent target deployment top - down is very 
important to show the impact of decisions/actions and 
the contribution on all organisational levels and ensure 
to achieve the overall target by following and achieving 
individual targets 

R15 Our target setting process is a top-down process; from 
the global business targets down to the targets for each 
business unit or department and further on for each 
process step and to individual targets. 

R16 very important; otherwise there doesn´t exist logic 
targets 

R1 this would be very high effort for controlling to know the 
highest contribution margin 

Important for 
some KPIs 

R12 is relevant for business strategy; influence to some 
KPIs; any transparency is helpful 

R3 no information  no input  
  
  
  

no input 

R6 no information 

R9 no information 

R11 no information 

R13 no information 
TABLE 32: RESPONSES TO INTERVIEW QUESTION 20 

As shown in table 32, there was an overwhelming agreement among the respondents (with R1 

as the only exception) that the entire performance-indicator system had to be coherent and 

transparent. Many of the respondents specified their judgment (R2, R5, R8, R15, R16) with 

reasons pertaining to system coherence (code: important because of system coherence), as, 

for example, R15:   

“That's a must! Our target setting process is a top-down process. Starting from the 

global business targets down to the targets for each business unit or department and 

further on to targets for each process step and to individual targets. The performance 
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review is carried out quarterly or at least annually and is part of our bonus system, very 

important to have consistency and transparency of performance indicators” (R15).  

One respondent (R5) warned: “However, it has to be assured that the level of detail is not too 

finely grained. This would lead to too big an overhead for all participants or employees and 

might lead to a culture of mistrust.” According to R8, a transparent and coherent structure of the 

performance-indicator system assures that (strategic) business targets can be achieved by 

completing subordinate goals and that consistency between overall and individual targets can 

motivate employees. Also, R2 argues that “transparency is a must for the credibility of the entire 

performance indicator system. The players should know their influence on the overall system 

(accountability).”  

Regarding the three most engaged participants (R6, R13, R15), no information was given by 

R6, but R13 and R15 considered transparency and consistency as “very important” or, 

respectively, a “must”. 

4.5 Improvements of PDs 

Question 7: What improvements of the PD would you like to see?  

 

Respondent Response Code Resulting 
category 

R14 to clean SAP-datasets clearance master 
data 

one BI-System 
with up-to-date-
refresh R3 one-system, daily update one BI-System for 

different sources 

R9 standardisation consolidation tool 

R4 report more frequently: turnover, order-
volume, profitability 

up-to-date refresh 

R5 immediately update of actual figures  update 

R7 improvement in transformation Qlik-View easy shift overall view   
R2 customised and compact provision compact overview 

R10 graphical provision of figures for provision 
of turnover and personnel cost 

graphical 
presentation 

R15 to ask yourself: do we focus on right 
figures; do we need them all? When 
should we take action and how? 

progress on 
managing company 

PD as guidance, 
BSC  

R13 to provide on one level all relevant 
performance indicators; we practise soon 
BSC 

early indicators, BSC  

R1 from personnel department perspective: 
strong relation to productivity of staff 

provision of 
productivity per 
person 

measuring of 
process 
performance 

R12 dynamisation, flexibility of views dynamic sampling, 
flexibility 

R8 automatisation through business 
warehouse/ SAP, possibility of 
comparison to other period of time 

temporal comparison 
 

comparison of 
figures 
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R16 automatisation through data ware-house, 
possibility of comparison to other period 
of time and departments; forecast-system, 
consolidation-system, BI-System for 
different sources 

TABLE 33: RESPONSES TO INTERVIEW QUESTION 7 

  

Table 33 shows what the participants require in terms of improvements to PDs:  correct master 

data, automatisation, a simple overview, customisation for the individual user:  automated 

reporting or immediate update, one BI system for different sources or standards, an overview 

including the reciprocal influence between different KPIs,  a customised,  dynamic sampling and 

flexibility.  

In summary, the responses were distributed in the categories (codes) given in table 33. A 

particular weight have desiderata concerning a unified system architecture with frequent 

updates of the PD data (category: one BI system with up-to-date refresh) and a user-friendly 

overall view (category: overall view). Further desiderate can be summed up as focussing on a 

holistic view of the company (category: early indicators, BSC), on the possibility to measure 

process performance and of comparing figures across time periods. 

The three most versed participants (R6, R13, R15) stated the following possibilities for 

improvements:  aggregation and annotation; simple possibility of aggregation, drill down and 

annotation for top management; overview of reciprocal influences between sales, production, 

service; indication of which corrective action is necessary and appropriate; support; early 

indicators and indication of progress in managing the company. 

Question 7.1: What should be provided in a PD for a more effective use? 

Respondent Response Code Resulting category 

R10 not too much numbers  few figures overview 

R12 overview of all relevant information of an 
organisation; PD has to be adapted on the 
organisation´s requirements (for SMEs 
and concern) 

overview, 
easy to 
understand 

R14 analysis of the deviations inquiry of 
deviations 
  

drill-down functionality 

R7 along with the KPIs a deviation analysis is 
necessary to understand and justify the 
deviations. 

R5 filtering for individual projects and cross-
project-topics like Infrastructure costs 

R6 Target/Budget-Deviation/Drill-Down 

R16 KPIs has to be transparent; drill-down for 
each deviation including annotation 

drill-down, 
annotation 

annotation 

R4 for a more effective use the dashboard 
would need to be updated daily 

daily update frequent update 

R8 comparable data Budget and prior years, 
easy to read/understand signs/colors/… 
to identify main issues 

Comparison 
actual – past 

comparison 
functionality 
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R2 the level of detail in the dashboard 
performance is strongly dependent on the 
individual responsibility 

adapted to 
individual 
area 

customisation 

R15 I am fine with the efficiency of our 
dashboards: The parameters that are 
monitored are online and updated 
continuously. Deviations from target e.g. 
are marked in different colours. 

no 
improvement 
necessary 

no improvement 
necessary 

R1 no information  no input 
  
  
  
  

no input  
  
  
  

R3 no information 

R9 no information 

R11 no information 

R13 no information 
TABLE 34: RESPONSES TO INTERVIEW QUESTION 7.1 

The answers to the question about improvements to the PD in table 34 can be condensed to 

the following core demands (table 54): a compact view (R12) with easy visual access to 

information (R8); adaptation of the PD to the organisation (especially scalability to enterprise 

size) (R12); adaptation to the individual user (R2); drill-down functionality especially with respect 

to deviation analysis (R6, R14, R16); filtering functionality, e.g., for individual projects and cross-

project KPIs (R5) as well as  functions for comparing time periods (R8).  

In the following sections, the results reported above will be critically reflected and, in the light of 

this reflection, summarised before they are discussed in chapter 5. 

4.6 Summary and critical evaluation 

4.6.1 Critical evaluation 

A group of respondents was chosen in the expectation that they would be largely homogenous 

in their use and expectations of PDs. The results have shown – as will become evident from the 

summaries in the following sections – that the group of respondents was heterogeneous and 

that the differences between the respondents appeared to result from the size of the company 

they worked in and from their hierarchical position in that company. This finding of a 

heterogeneous composition of the group of respondents may be considered a methodological 

flaw: while qualitative investigations, unlike quantitative investigations, do not operate with 

statistically representative samples, the samples of respondents used are supposed to yield 

generalisable results, which implies that within the sample saturation effects should be 

observable. If the sample is further divided into subgroups, then saturation effects would have 

to be detected within each subgroup, which is only possible if the subgroup has a sufficient size.  

Since the results indicate the existence of subgroups within the sample, a methodological 

question poses itself: should the subgroups be ignored in favour for the (fictitious) homogeneity 

or should they be acknowledged and further investigated? The latter choice entails a trade off 

in terms of the validity of the results because the size of individual subgroups may compromise 
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the generalisability of the findings. However, this trade off cannot be avoided because the 

alternatives are to ignore the patterns that point at the existence of subgroups, which potentially 

also distorts the overall picture derived from the interviews, or to eliminate the responses from 

subgroup members from the analysis, which would be a problematic manipulation of the data 

set. The literature mostly assumes that there are no differences between PD users, and only 

Eckerson (2009) differentiates between user groups (executives, managers, staff), but does not 

detail the reasons and consequences of this differentiation. Therefore, the evidence for 

subgroups can be considered an important finding and will be part of the summaries in the 

following sections. 

4.6.2 Summary of results on status 

In sampling, the present research did not take company size into particular consideration, rather, 

the companies had to be medium sized or large. In the course of processing the interview data, 

however, it was noted that company size is likely to have an impact on the status of reporting.  

In the following, the size of the companies the respondents worked for will be taken into account 

on a tentative base. The companies are distributed along the continuum of size very unevenly 

and the number of smaller companies is much lower than the number of larger companies. This 

makes it difficult to differentiate among the smaller companies because even among the smaller 

ones are clear differences in size. To avoid forming one group of companies that were too 

heterogeneous, it was decided to form two groups out of the smaller companies (groups 1 and 

2 in the list below). This appeared warranted because the two companies with 300 employees 

(group 2) have a much higher annual turn-over (200 and 1150 million Euros, respectively) than 

the companies with 180 and fewer employees (group 1 with 15 and 20 million Euros, 

respectively). This difference in financial figures may also be indicative of differences in 

reporting (i.e. of a higher degree of professionalisation and digitisation in the firms with higher 

turn-over).  

The following three groups of companies are distinguished with respect to the headcount of 

employees: 

Group 1: ≤ 180 employees (R8, R12) 

Group 2: 181– 500 employees (R14, R16) 

Group 3: > 500 employees (R1 through R7, R9 through R11, R15)) 

Regarding interview question 1 (Which instrument do you use for the monitoring of 

performance? What is the status of your controlling tools?) the analysis provided the following 

information: 
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Except for R12, R1, R3 and R11, all three groups were working with MS-Excel. In addition, all 

participants were working with SAP or alternative ERP system, except R12, R1, R7 and R5. 

Regarding tools used in addition to ERP systems, the two companies in group 1, the group of 

the smallest companies, had BW or BEx. In group 2, the group of the next larger companies, 

two participants used a BW or BEx, one participant had QlickView as a tool to provide business 

figures, and one participant Arcplan. In group 3, two respondents used Hyperion Financial 

Management, one participant BW or BEx, and one participant Business Objects. 

The answer to question 3 (For what purpose is your PD used at your company?) was mostly 

that the reporting is used for monitoring and for the controlling of budgets or failures, for the 

identification of deviations and for comparisons with the figures of the previous period. 

Four participants from group 3 answered that PDs are used to develop necessary corrective 

activities. Four participants from group 3 answered that the PD is used to give responsible 

managers an overview over the business and one participant responded that it is used to gain 

feedback about the effectiveness of decisions and for creating forecasts. 

Additional responses from group 3 showed that the PD was used for analyses by different levels 

of management including the top management, and two respondents answered that it was used 

to analyse reasons for deviations. 

Regarding question 6 (What aspects of the PD are you most satisfied with?), the responses 

were as follows: 

Responses from group 3 showed that the respondents were satisfied with the simple overview, 

transparency and recognisability. Further respondents from group 2 and group 3 stated frequent 

information updates and flexibility of KPIs as reasons for satisfaction. 

Respondents from group 2 mentioned the drill down with Query Analyser; the fast refresh of 

KPIs giving them an opportunity to influence outcomes, the easy refresh and good overview in 

QlikView, and further drill down. 

Responses from group 3 were: flexibility of KPIs, weighting according to business targets; 

transparency of business figures; planning support; simple overview, and clearly recognisable 

fields of corrective actions.  

The overall result is that the status of reporting business figures varies. For example, the 

smallest company, which does not have any systematic reporting, would first have to establish 

an IT infrastructure to make PD implementation possible. In contrast, the largest company 
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explored sophisticated requirements. Because company size, industry sector and 

environmental situation of companies are different, their individual requirements may also vary.  

4.6.3 Summary of results on behaviour 

In the cluster behaviour, the following patterns were discovered: Half of all participants saw 

room for improvement through IT solutions in the following areas:  analysis of deviations, 

transparency of KPIs; drill down and annotation for deviations, a daily update, online access, 

an overview of all relevant information of an organisation, adaptation of the PD to an 

organisation´s requirements, and user-friendly presentation of information. 

Half of the participants prefer to communicate with other involved parties before a decision about 

actions is taken on the basis of the business figures.  

The other participants agreed that a provision of KPIs with deviations was desirable and that an 

overview of all relevant information of an organisation should be provided in addition to 

automatisation, daily update or online access” and standardisation. While all respondents 

considered the automated foregrounding of KPIs showing deviations desirable, there was 

disagreement about the status of such deviations. Many respondents considered these 

deviations to be immediate input to be translated into action, while to others such deviations 

were not necessarily actionable (e.g., “we have our own priority guideline”).  

Overall, one of the key findings is that there exist two main directions of user requirements: a 

major group supports the idea of automated provision of KPIs showing a deviation from 

business targets. A minor group of senior management status is in favour of a holistic and 

context-sensitive view, wishes to decide situationally and for themselves, which, if any, 

corrective action to take, and prefers to communicate about the actual business figures with 

responsible managers or staff. Table 55 sums up the main attitudes of the respondents. 
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TABLE 35: BEHAVIOUR-RELEVANT ATTITUDES OF RESPONDENTS 

4.6.4 Summary of results on requirements 

In the following, the results on requirements are differentiated by company-size group (number 

of employees). 

The responses of group 1 were: dynamic sampling, flexibility; automated reporting or immediate 

update;  one BI-System for different sources or standardisation;  overview, influence between 

KPIs;  progress on managing company, early indicators;  comparable data on budget and prior 

years, identify main issues;  analysis of the deviations;  online access. 

Furthermore the responses of group 3 were:  graphical provision of figures for provision of 

turnover and personnel cost;  overview, also about influence between KPIs,  automated 

reporting or immediate update;  one BI system for different sources or standardisation;  

customised;  just a few pages;  KPIs have to be transparent; drill down for each deviation 

including annotation;  deviation analysis to understand and explain the deviations;  the level of 

detail reflected in the PD is strongly dependent on individual responsibility. 

The responses in group 2 were:  support to recognise whether and which corrective action is 

necessary; one BI system for different sources or standardisation; measurement of process 

performance; simple possibility of aggregation, drill down and annotation for top management; 

automated reporting or immediate update. Twelve of 15 companies have an ERP system and 

three companies do not have such a system. Eight companies have a data warehouse, whereas 

seven companies do not have data warehouse, which is necessary for PDs. 
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The respondents from companies, which do not have a data-warehouse system, mentioned the 

following requirements:  dynamic sampling, flexibility, automated reporting or immediate update; 

provision of productivity figures; progress on managing company, early indicators; overview, 

influence between KPIs; deviation analysis to understand and explain the deviations. 

The requirement mentioned by respondents from companies which have data-warehouse 

systems were: automated reporting or immediate update,  one BI-System for different sources 

or standardisation; graphical provision of figures for different KPIs;  customised;  simple 

possibility of aggregation, drill down and annotation for top management;  measurement of 

process-performance;  overview, influence between KPIs;  support, to recognise whether and 

which corrective action is necessary, comparable data on budget and prior years, easy to 

understand,  just a few pages,  KPIs have to be transparent and  a level of detail in the PD 

determined by individual responsibility.  

In conclusion, all groups need data-warehouse systems with online access, a standardisation, 

one tool for different sources, automated reporting or immediate update, measurements of 

process performance; and information about the influence between KPIs. 

The smallest companies focus on basic requirements, such as automatisation and 

standardisation. Yet the requirements of group 2 and group 3 do not appear to differ so that 

increases beyond a certain size (≥ 180 employees) have no effect on requirements. 

4.6.5 Summary of results on the role and handling of deviations 

The results on the role and handling of deviations has already been summarised in the previous 

sections. It has become evident that for the upper or top management deviations appear to be 

an occasion for communication so that further information about the significance and the causes 

of the deviation can be gathered. For the middle and lower management, deviations in KPIs 

appear to be more immediately actionable. This group also has a lesser interest in evaluating 

deviations in context than the upper / top management. In bearing with these findings, the upper 

/ top management also appears to have strong reservations against prioritisations of issues and 

tasks by the PD.  This group considers it its own responsibility to prioritise tasks and issues and 

to decide on the course of actions. In contrast, some members of the middle / lower 

management considered the possibility of such prioritisations as helpful.  
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4.6.6 Synopsis of results 

Company size appears to correlate with the ability to implement PDs. Smaller companies lack 

a BI infrastructure necessary for PDs. 

Most respondents need to understand the reason and context of a deviation in order to estimate 

its importance and to determine a course of action. The drill-down necessary to understand a 

deviation often involves communication with other managers and with staff. Measures – if any 

– are then often taken by more than one person, sometimes follow a predetermined procedure 

and are often tracked. If the deviation affects a particularly valuable customer, soft information 

may be helpful in understanding, and dealing with, the deviation. 

Members of the middle management receive PD information predominately on particular KPIs. 

They react to deviations in these KPIs by making adjustments (e.g., to the part of the production 

process they oversee), and they take these measures rather soon. The scope of their decisions 

is limited so that they tend to consider PD-based decision assistance as desirable. As these 

managers work on a more operational level, they need topical (e.g., daily) information as they 

have to act quickly. Their focus is, on the whole, rather on their area of responsibility and to a 

much lesser degree on the company as a whole. Therefore, the KPIs they observe are situated 

in a less rich context and the causes for deviations may be considered to be more linear than is 

the case with KPIs at a strategic level. Accordingly, they perceive the PD less as a 

communication gateway and more as a controlling tool. This finding coincides with, and is 

confirmed by, the observation that respondents with senior-management positions 

demonstrated a higher degree of interviewer-centred communicative behaviour as well as a 

bird’s eye view of the topics discussed in the interviews. 

Senior managers, in contrast, receive information on a highly condensed level. The KPIs they 

observe are of a strategic quality and day-to-day deviations are of no particular concern. The 

time span adequate for diachronic comparisons in the development of a KPI is thus wider than 

it is in the case of operational KPIs. Accordingly, PDs can be issued less frequently (e.g., 

monthly or quarterly). As the KPIs of immediate relevance to senior management are highly 

condensed, they are subject to numerous influences from other KPIs and senior managers 

therefore stress the importance of understanding the context of, and reasons for, deviations. 

Therefore, drill downs and enquiries with managers and staff are considered important and PDs 

may be perceived more as communication gateways than as mere controlling tools. As 

members of the senior management consider leading the company and making strategic 

decisions their core responsibility, they view automated decision support via a PD as an 

intrusion and a curtailment of their responsibility. 
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Hierarchical differences in report users therefore have an immediate import for the usage of 

PDs. Apart from hierarchical differences, also distinctions between enterprise functions appear 

to be of relevance to the usage of PDs and, potentially, PDs, especially at a middle managerial 

level: in production, changes in KPIs have to be noted as soon as possible and adjustments 

have to be made promptly, while in marketing and sales longer-term changes in KPIs are of a 

higher importance than short-term fluctuations and adjustments can be made less frequently. 

These differences in the importance of short-term KPI fluctuations and the urgency of 

adjustments are likely to become less pronounced higher up in the hierarchy.  

The above findings reported will be discussed in the next chapter and are in part summarised 

in figure 25. The figure is based on the answers elicited with the interview question 5 (How often 

do you need up-to-date business information from the PD?) in table 16. Two of the four 

respondents with responsibilities for production (R9, R12, R13, R15) indicated a reporting-

update frequency of daily, one respondent with such responsibilities indicated a monthly update. 

These results are not reliable, but it can be assumed, however, that, in general, production 

requires frequent updates as it is a major cost factor in a company and frequent adjustments in 

other functional areas, such as logistics and purchasing, may be necessary depending on 

changes in production KPIs. The three respondents with responsibility for sales (R2, R4, R8) 

also indicated, as the most frequent update, daily, weekly and monthly. Again, conclusive results 

are not possible, but a weekly update is still frequent and there appears to be a tendency to 

rather frequent updates, which is logical given the key function of sales in a company. A high 

update frequency can also be observed in the area of controlling and finance (R3, R7, R10, 

R14, R16), with R14 indicating daily updates, R7 weekly and R16 and R3 monthly updates). 

The data thus indicates a medium update frequency, which is indicated in the below figure. IT 

support as a supporting function rather than core activity – among the respondents, R5, R6, and 

R11 had responsibilities in this field – shows a somewhat lesser frequency. While R6 indicated 

daily updates, R5 and R11 indicated monthly and quarterly as update frequency. On the whole, 

the field of IT support appears to require a rather low update frequency of reporting information. 

The one respondent in the area of personnel indicated a need for a monthly update frequency. 

While this does not allow for generalisations, it appears plausible because personnel resources 

are deployed slowly and the human resources of a company change slowly in their size and 

composition.   
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Lighter colour = longer time span between reporting and action 

FIGURE 25: REPORTING FREQUENCY AND TIME TO ACTION IN INTERDEPENDENCE FROM FUNCTIONAL UNIT AND MANAGEMENT 

LEVEL 

Figure 25 also indicates that in the case of senior/top management the time span between 

reporting and action is longer than in the case of middle management. The data points at this 

correlation, but, as in the case above, does not completely support it. To find a possible 

correlation of position in the hierarchy and reporting frequency, the respondents were ranked 

according to their management level in five levels from L0 (CEO) to L4 (team leader)  (table 36). 

The ranking is slightly inconclusive because of differences between companies. However, table 

28 shows a tendency for the lowest level L4 to require more frequent updates (daily or weekly) 

than  the levels above (weekly and monthly). This picture is somewhat distorted by what may 

be  outliers, such as R15 at level  L2, who requires daily updates. 
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TABLE 36: HIERARCHICAL POSITION AND UPDATE FREQUENCY 

After the results have been summarised above, the following chapter will discuss and further 

interpret them against a theoretical background.

 Hierarchie-

Level (L0: CEO; 

L4: team leader) 

R
es

p
o

n
d

en
t-

N
u

m
b

er
:

 L1 R13 R13

 L2 R15 R15
measurement of 

productivity
R15 KPIs of sales R15 KPIs of sales

 L2 R2 R2

 L2 R7 R7
KPIs of liqudity and 

depts
R7 reports to board

 L3 R11 R11 R11

 L3 R6 R6 R6

 L3/4 R16 R16

1st:monitoring, status, 

2nd measurement of 

performance

 L4  R1 R1

 L4  R10 R10

 L4  R14 R14
measurement of 

productivity
R14

measurement of 

productivity
R14

measurement of 

productivity

 L4  R3 R3

 L4  R4 R4
turnover, order-

volume
R4 outcome

 L4  R5 R5 R5

 L4  R8 R8
development of the 

outcome

 L4  R9 R9

daily weekly monthly quarterly
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There are many suggestions on how to visualise business figures (Few, 2006; Enterprise, 2008; 

Yigitbasioglu and Velcu, 2012). Researchers as well as practitioners focus in their publications 

on the visualisation of some selected business targets and/or actual business figures. Their 

suggestions and solutions often provide rich and well-compressed “at-a-glance” presentations 

of essential figures (Few, 2006). Yet, the user is left to his or her own devices in weighting all 

relevant figures and in deciding how to prioritise them. This process is time consuming and 

causes a high cognitive load that may lead to biased decisions (Schweitzer and Cachon, 2000), 

which may not be conducive to reaching the business targets. To identify the requirements that 

PDs need to fulfil in order to render a more effective decision-making support, the actual use of 

reporting tools leading up to decisions in enterprises as well as the demands of actual or 

potential PD users have to be investigated.  

The goal of the empirical investigation conducted in the present study was therefore to gain 

insight into the use of reporting in German companies of the manufacturing industry and to 

explore the perspective of managers at the middle and senior level on PD usage, including their 

wishes and also the limitations they experience or envision for such a support. Thus, the scope 

of the investigation extended to determining the status quo of reporting practices in German 

manufacturing companies and to identify the requirements this status quo implies for PDs. 

The present chapter will proceed as follows: first, there will be a general comparison between 

the requirements for PDs suggested in literature and those identified in the present study. Then, 

user behaviour and especially differences in user groups, in particular upper and middle 

management, will be discussed. The chapter then outlines the interview respondents’ usage 

and perception of deviations between planned and actual KPI values and their attitudes toward 

PD initiated prioritisations of issues and tasks. The goal is to determine if a greater stress on 

deviations and PD-based prioritisations would meet with user acceptance. Then, the empirical 

results concerning cognitive load and psychological factors, including opportunism, will be put 

in a context with previous research. In a further step, the chapter discusses the use and 

presentation of KPIs in PDs first with a focus on the selection of KPIs, then with a focus on the 

influence of a changing business environment on KPIs.  

The research sub-questions (section 2.9) are answered in the course of this chapter. Figure 26 

lists these questions (in an abridged form), indicates which data source and methodological 

approach was used to answer them and which chapters or sections contain the answers. 
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:  

FIGURE 26: RESEARCH QUESTION, SUBQUESTIONS, DATA SOURCES AND APPROACH 
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5.1 General requirements for PDs 

The following requirements were identified by previous research; they will be compared to those 

identified empirically in this study: 

a) Transfer of strategy into metrics (Eckerson, 2010), e.g., by using a BSC as a tool for 

translating a strategy into measurable objectives (Kaplan and Norton, 1992) 

b) At-a-glance presentation of business figures (Yigitbasioglu and Velcu, 2012) 

c) Proper design of PDs (Few, 2006; Yigitbasioglu and Velcu, 2012; Bremser, 2013) 

d) Visualisation of business figures (Jacob et al., 2011) 

e) Monitoring critical parameters (Dagan, 2007) 

f) Monitor or manage performance (Elbashir et al., 2008; Lempinen, 2012; Eckerson, 

2011; LaPointe, 2005; McGovern et al., 2004) 

g) Planning and communication utility (Pauwels, 2009) 

h) Summary of key performance metrics and their underlying drivers to communicate 

performance throughout the organisation (Clark et al., 2006; O’Sullivan and Abela, 

2007; Brunner et al., 2013). 

The empirical results of this study on the whole support the significance of the above mentioned 

requirements. However, no evidence for the importance of the requirements a) and c), and only 

to a lesser extent for h) could be found. The reason why item a) (transfer strategy into metrics) 

is to supported by the interview data may be that this topic was not explicitly thematised in the 

interview guide and the actual interviews since the study aimed foremostly at understanding the 

usage of reporting tools, not their make up. The findings thus do not disconfirm the importance 

of transferring company strategy into metrics. Similarly, PD design was not thematised in the 

interviews as many respondents were not familiar with PD usage or were not in a position to 

compare different design options. Instead, PD functionality was thematised. While h) (summary 

of key performance metrics and their underlying drivers to communicate performance 

throughout the organisation) was also not thematised as it appeared too technical: There is, 

however, indeed evidence for the significance of such a function: The desire for drill-down 

functionality voiced in particular by the senior managers among the respondents amounts to a 

demand for compressed data that can be ‘decompressed’ to show underlying KPI developments 

and interdependencies. 
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Requirements that were not identified in previous literature as key to the usefulness of PDs, but 

have been identified as such in the present study, are the following: 

1. Focus on deviations between actual and target values and their quantification 

PDs available today present actual values without explicit confrontation with the 

respective target value. It would be helpful for users (i.e. reduce their cognitive load and 

facilitate their decision-making) if the deviations were foregrounded and quantified. 

2. Dynamic, self-adaptive selection of KPIs from the database  

At present, the selection of KPIs presented in a PD is static – once selected, the KPIs 

remain in the PD regardless of changes in the business environment unless they are 

removed and replaced through human intervention. A PD solution that can select KPIs 

for compression and display based on deviations from a target value and weighting 

would eliminate possible human mistakes in KPI selection and allow a company to 

register changes more easily and timely. This would lead to a more circumspect 

controlling that presents a more complete image of the business’s economic 

development.  

3. Customisation in accordance with different user-group demands 

Especially the demands of different hierarchical management levels, but also of 

different functional units should be taken into account in PD development.    

4. Avoidance of bias and opportunism (pursue business objectives instead of personal 

objectives) 

Bias and opportunism have not been addressed in the research literature with a focus 

on PDs so far, nor is the avoidance of bias and opportunism a topic discussed among 

developers of PDs. 

These requirements will be discussed in the next sections. The empirical study also showed 

that there is a limitation to PD use which has not been discussed in literature: this limitation 

results from the fact that not all information can be presented in a PD because some of the 

business targets may be confidential, and confidential targets are generally important (Nonaka 

and Teece, 2001). While reaching such targets is a managerial task, laying them open in a PD 

would constitute a breach of security. It is not possible to solve this problem in the present thesis 

and it will therefore not be discussed further.    

5.2 Discussion of company size and user behaviour 

As mentioned above, the present thesis takes the managers’ perspective into account. Like 

other research in this field, it initially presupposed that the group of actual and potential PD 

users is homogenous in terms of its PD usage. Yet, the empirical results presented in chapter 
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5 showed that the potential users of PDs are by no means a homogenous group. There are 

noticeable differences in the expectations among PD users in the middle and lower 

management on the one hand and in the senior management on the other, as well as differences 

resulting from company size and area of responsibility. These differences between middle and 

upper management were not known when the present study was designed. Whether this 

observation will hold up to further scrutiny (e.g., in a survey with a large number of participants) 

is uncertain. However, it appears plausible given the differences in the tasks performed by 

members of middle and senior management and appears to be important enough for PD design 

and functionality to warrant particular attention in the following discussion.  

Another important division in the group of interviewed managers runs along the lines of company 

size and is technical in nature. From a certain company size on, a technical infrastructure is 

available that can enable PDs, while such an infrastructure is missing in smaller companies.  

The increasing number of journal publications regarding management PDs and cockpits as well 

as the growing interest in management PD solutions in the industry imply that PDs would meet 

with a high level of acceptance by their potential users (Dover, 2004). In the literature, there is 

an implied understanding that all PD features and designs developed there (Yigitbasioglu and 

Velcu, 2012; Few, 2006) would also be accepted by the user. The present study, however, 

found evidence of a range of different user attitudes and behaviours regarding PDs.  

Thus, respondents from the lower and middle management, but also from controlling 

departments were of the opinion that the extent of the deviation between planned and actual 

value is important. Respondents from the upper management, in contrast, disagreed. They 

stated that their focus was on the BSC as a whole and that identifying the issues that were to 

be addressed first was a managerial decision to be taken under consideration of the context 

(“prioritisation is always situational and is a management decision”, “we have our own priority 

guideline: which PDs, which steps and how to observe KPIs”). 

These results show that user expectations towards PDs and user behaviour differ greatly, and 

these differences have not found any consideration in previously published research. The 

findings imply that upper-level managers may feel patronised by PDs that select and assemble 

data in a highly self-regulated and automated manner, e.g., by identifying deviations between 

planned and actual KPI values and bringing these KPIs to the fore. In particular, reservations 

were expressed by senior-management interviewees regarding prioritisations of problems and 

corrective actions generated by a PD. Since members of the lower management were open 

both to deviation-based KPI selection and to automated prioritisations of issues and tasks, it 

may be advisable to develop and test PDs with these functions, but also to provide these 



Chapter 5 – Discussion 
 

162 
 

functions only on demand. Instead of listings of KPIs showing deviations and of issues and tasks 

according to priority, the user could choose conventional visualisation through gauges, bullet 

graphs etc. 

The  fact that there is, according to Yigitbasioglu and Velcu (2012), “no agreement on how 

exactly a dashboard should be designed and look like”, may be exactly due to a heterogeneity 

of demand, which has not been realised by a research that generally focuses on visualisation 

in PDs and assumes a uniform user (e.g., Jacob et al., 2011, Few, 2006, 2012, 2013; 

Yigitbasioglu and Velcu, 2012). 

The differences in the perspective of users based in the lower management and in controlling 

functions on the one hand and in the upper management on the other has already been 

discussed above. Further differences that may shape how PDs are conceptualised in research 

may stem from the authors’ underlying assumptions about, or focus on, specific working 

environments, industrial sectors, business strategies, business targets, or user types. In 

contradistinction, the present study has shown that there are differences in the frequency of 

updates that depend on the enterprise function, with frequent updates of PDs or, respectively, 

report information in production and less frequent updates in supporting functions such as sales 

and marketing. This is in addition to differences that result from the potential user’s position in 

the management hierarchy: the top management requires less frequent, but more condensed 

PDs with drill-down functionality while the middle management because of its rather operative 

than strategic tasks needs frequent upgrades with focus on specific KPIs in order to make 

operational adjustments within a more confined area of responsibility. 

The present results on reporting or update frequencies that differ between enterprise functions 

are supported by findings in Russom et al.’s (2014) survey, as is evident from figure 27 (also 

see table 19 above). To be kept in mind is that the authors asked about a demand for real-time 

data and not about reporting frequency per se as was done in the present thesis. However, real-

time data can be considered as the equivalent of a very high reporting frequency. In contrast to 

the present thesis, the authors interviewed IT professionals and consultants (a combined 83% 

of a total of 365 respondents), most of their interviewees work in the US (49%) and only a 

minority in Europe (17%), and the share of the respondents in the manufacturing industry, which 

the present thesis focuses on, amounts to only 6%. While the study populations differs 

significantly from that of the present thesis, the similarities in the results may indicate that 

enterprise-function-specific reporting frequency does not change significantly across industries 

and national context. 



Chapter 5 – Discussion 
 

163 
 

 

BLUE FRAMES: APPROXIMATE AGREEMENT WITH PRESENT STUDY 

FIGURE 27: UPDATE FREQUENCY  

5.3 Discussion of deviation-approach to KPI selection and prioritisation of tasks 

Presenting the user with deviations in KPIs and, on this basis, with a list of priorities, may lower 

the user’s cognitive load. However, the interviews have shown that many potential PD users 

had reservations against the suggested deviation approach. Thus, possible advantages of this 

approach may be undone by a lack of acceptance. 

One group of interviewees, which represents the lower management and controlling 

departments, expressed interest in a deviation-based prioritisation list, whereas the other part, 

which seems more engaged and/or belongs to the upper and top management, favours direct 

communication with responsible managers and/or staff to be able to analyse business figures 

from different holistic and situational angles. 

The respondent who was probably most versed in IT and PD issues (R6), a BI expert for mobile 

PD solutions, considers a deviation approach to be problematic because for his organisation, 

which has more than 32,000 employees and reached a turnover of 13,700 Mio € in 2015, the 

discussed method is probably not realisable at the necessary scale: “it is too complex to reduce 

the solution down to deviations from business targets”. The other two managers from the senior-

management level, one is from a strategy department and the other is a divisional production 

manager, were also sceptical. They emphasised additional direct communication with 

responsible managers and staff to achieve a holistic, situational perspective.  

Therefore, it seems that the approach may make sense for mid-sized organisations, for a limited 

amount of business figures, and for lower and middle management, which focuses on business 
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figures displayed in a PD. This also shows that an adaptation to individual and situational 

requirements would be beneficial. 

Yet, an automatic prioritisation list based on deviation also met with scepticism on the part of 

upper and top management on account of an additional consideration: some respondents see 

it as “their responsibility to prioritise any corrective action”. From their viewpoint, an automated 

priorisation would encroach upon their field of responsibility. The reason may be that top and 

upper management look for causal relations and solutions also outside of their immediate field 

of responsibility, whereas of lower and middle management only controlling activities in their 

immediate field responsibility are required. As a result, members of the upper and top 

management would, in case of an automatic provision of prioritisation, feel patronised, whereas 

the lower and partly the upper management would, in contrast, welcome a prioritisation of 

necessary tasks. There are indeed PDs that address only one of these target groups: 

operational and strategic PDs (Eckerson, 2006, who, however, distinguishes only between PD 

types, but not explicitly between user groups). However, instead of offering two different 

solutions, with the resulting problem of diverse IT platforms, it would be advisable to create only 

one solution which is customisable and can meet the demands of both groups.  

Such a PD solution should be able to be used as an operational PD for the provision of a 

narrowed-down circle of KPIs for the lower / middle management, and as a strategic PD, which 

presents a broader view of KPIs to accommodate the holistic perspective of the upper and top 

management. Given these results, the deviation approach may work best to make users aware 

of problematic issues, but the prioritisation of tasks by the PD would not resonate with all users 

and should therefore be omitted or implemented as an optional feature that can be turned on or 

off. 

It is striking that the respondents who consider PDs foremostly as communication gateways are 

the most reticent to accept a PD-based priorisation of tasks are also the ones who were the 

most communicative in their interactions in the interview settings as well as the most 

circumspect and synthesising in their perception of  the topic (section 4.1). It appears that these 

results agree with the findings of Wieder, Ossimitz and Chamoni (2012) that IT competence is 

negatively correlated with the satisfaction of IT users with their respective IT solutions (i.e., in 

companies that have reached a high stage in an IT maturity model, the satisfaction with IT was 

found by the authors to be the lowest). Wieder, Ossimitz and Chamoni’s 82012) results probably 

show that a critical stance toward IT solutions is concomitant with a versed use of IT, 

paradoxically leading to lower satisfaction in settings of a high-maturity IT usage. A critical, but 

not negative  attitude toward IT, here in particular PDs, is certainly to be encouraged. Thus, PDs 
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should be designed in such a way that they make visible underlying assumption, e.g., the often 

hypothetical nature of the relations between KPIs (section 2.5), and thereby invite users to test 

their assumptions.  

5.4 Discussion of cognitive load 

Chewning and Harrell (1990; also Stocks and Harrell, 1995) discovered that “more information 

can lead to less consistent decisions.” Furthermore Iselin (1989) observed that an “excessive 

but also insufficient amount of information can result in decision inaccuracy.” Additionally, 

Bremser (2013) criticised the “need not to overload the PD with too many performance 

measures as research has shown that an information overload leads to difficulties in processing 

the information”. Also, Sweller (1994) stated that the “target is to minimise the amount of 

information to minimise the cognition load.” The focus on reducing cognition load is in research 

commonly tied to questions of visualisation and features such as gauges or bullet graphs 

(Cardinaels, 2008; Dilla and Steinbart, 2005) because it is considered “helpful to use intuitive 

and easily perceivable visual features” (Enterprise, 2008; also Yigitbasioglu and Velcu, 2012) 

which meet the criteria of “expressiveness, effectiveness and appropriateness” (Schumann and 

Müller, 2000). 

While the positions on information quantity and visualisation in the literature may be correct, 

they are nevertheless not useful as the sole guiding principle of PD design. It is certainly true 

that the usefulness of PDs can also be increased by reducing cognitive load to adapt the 

presentation of information to human capacity and by choosing certain modes of visual 

representation. Were this path not followed, the PD would be overcoded, information provided 

would not be understood and urgent or important tasks may go unnoticed. Yet, the 

recommendations articulated in PD research mainly focus on the perception and, to a lesser 

extent, processing of information, but not on the decision-making process. 

Against this background, it is interesting to recall the features that the respondents in the present 

study named as desirable: “Recognisability of need for corrective actions” (R6), “explain 

deviations” (R7), “dynamic, flexible sampling by report” (R12), “flexible selection of KPIs” (R15), 

and “provision of relation between KPIs” (R13). These PD features and functionalities are 

neither provided by PD solutions on the market nor are they discussed in research literature. 

This shows that reducing the user’s cognitive load alone is not sufficient as a goal for PD 

development – at least not inasmuch as cognitive load has only been considered in literature 

as a problem of efficient visual perception and information absorption. In contrast, the results of 

this study show that the user’s interpretive processes also have to be supported, which means 

that cognitive load should not only be reduced in the domain of visual perception, as is the case 
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presently, but also in the domain of cognitive information processing. There is, at least in a large 

group of users (mostly middle management and controllers), an interest in guidance toward 

action as well as a desire to reduce the ‘blind spot’ inherent in any predefined selection of KPIs 

(useful would be features that automatically introduce new KPIs on the basis of BI). As of yet, 

the solutions on the market today or discussed in literature may present the user with a well-

compressed picture of the most important figures, but they do not lead the user immediately to 

the most urgent tasks or broaden his or her perception of the firm’s internal and external 

environment.  

Yet, even such functions may be insufficient to enhance the usefulness of PDs from all users. 

Especially respondents from the upper management prefer a holistic approach to KPIs, i.e. the 

ability to trace interdependencies between business figures and the opportunity to react 

according to situational demands explored through enquiries with responsible staff. Thus, R10 

responded: “prioritisation is always situational and is a management decision”, and R8 

answered: “we react situationally, we prioritise, and we start corrective tasks; there does not 

exist any plan; for any deviation we define corrective tasks.” For these interviewees, the 

reduction of the cognitive load played a less important role than detailed information.  

It can be concluded that it may be helpful to deliver compressed business information via PDs, 

but – at least for some users – the PD should serve as a gate to communicating with other 

managers and staff, not only as a holistic information tool. That said, taking certain cognitive-

load effects (section 2.6.1.4; Sweller, 2010) into account can ease the cognitive load especially 

of this user group.  

Especially for users interested in investigating interdependencies between KPIs and in 

identifying the causes of developments, the cognitive-load effects introduced in section 2.6.3 

may be relevant. Of particular importance in investigative drill-down situations may be the 

element-interactivity effect, according to which “cognitive impairment effects occur particularly 

in instructional materials with high elemental interactivity” (Sweller, 2010). These impairment 

effects can be avoided by the isolation effect (“learning [and also understanding; J. I.] can be 

promoted by isolated observation and subsequent interactive consideration of the elements” 

[Sweller, 2010)]), which implies that multiple dependencies between KPIs should be broken 

down, e.g. in pair units, to  prepare the user for a more comprehensive understanding of the 

entire network of causalities. Another method of lessening cognitive load in such usage 

scenarios is to avoid the information-volatility effect, which demands that “complex content 

should be presented in a permanent format to avoid loss of information” (Sweller, 2010). 
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Learning appears of particular importance also in PD usage because an intrinsic cognitive 

overload is not only caused by the number of informational items to be processed, but also by 

the presence – or absence – of cognitive schemes that facilitate information processing and are 

generally available to persons with expertise in the field concerned. The objective pursued in 

PD design so far has been to decrease the number of informational items purveyed by the PD 

and to simplify the presentation. Both approaches aim at lessening the extrinsic cognitive load, 

but not – at least not in particular – to enhance the information recipient’s processing capacity. 

The latter would require a learning process, which, ideally, would be facilitated by the PD or by 

the context of PD usage. The breaking down of complex information into more manageable 

parts, i.e. the condensation of information typical for PDs, can be considered to make 

information more processable by the recipient and, by the same token, improve learning. 

However, to achieve the type of critical inquiry that should accompany PD usage, the PD itself 

should initiate activities that promote learning (Neely and Al Najjar, 2006). The PD could, for 

example, ask questions about possible reasons for deviations and developments or about the 

correlation between different KPIs and the causality behind their interconnectedness. In doing 

so, the PD could present short case scenarios with examples of unexpected interconnections 

that lead the user to embark on a search for possible reasons and to initiate a drill down. 

Constructing explanatory narratives creates a learning-relevant (congenial) cognitive load, 

which is conductive to the formation of cognitive schemes. After all, many of the 

interdependencies assumed to exist between KPIs are of a hypothetical nature, as Kaplan and 

Norton (1996) and, later, Neely and Al Najjar (2006) pointed out (section 2.5). Testing these 

assumptions may lead to a double-loop learning (Argyris and Schön, 1996; also Kaplan, 2000), 

which improves the organisation’s ability to use BI to its benefit. This may, however, demand 

changes in the corportate culture to allow for an environment in which double-loop learning 

(Argyris and Schön, 1996) is encouraged. 

With regard to the implementation of PDs into the reporting practice of an enterprise, the 

companies themselves may consider training their managers in a circumspect and critical 

handling of PD information and possibly foster an atmosphere in which the meetings in which 

reporting information is discussed can turn into learning environments, in which managers with 

more controlling experience can discuss PD information and, in effect, train less experienced 

managers by example. 

The present thesis has shown that managers have very different attitudes to cognitive load. Five 

participants (R3, R8, R9; R10, R14) expressed an interest in “quick recognition” of problems, 

which can be seen as a demand for a lessened cognitive load. Others wish to engage intensively 

with reporting information. The attitude to cognitive load may not only vary between middle and 
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senior management, but also on an individual level, and it may correlate with cognitive capacity. 

Differences in cognitive capacities may result from individual factors, but also from differences 

in managerial tasks (i.e., tasks of upper and middle management), habits and working 

environments as those impose different cognitive loads on managers. For example, an 

environment marked by many interruptions can be assumed to create a high cognitive load so 

that a PD causing a lower cognitive load may be appropriate. It is thus particularly important to 

explore different cognitive capacities caused by individual or external factors so that PDs can 

be adapted to them.  

The goal should be to find an appropriate trade-off between cognitive load and information 

density. However, the cognitive capacity of managers and the factors determining the line 

between an acceptable cognitive load conducive to circumspect, unbiased decision-making on 

the one hand and a cognitive overload, which may lead to poor decisions, have not been 

explored at the appropriate level of specificity. Instead of tackling this question, researchers, but 

also software companies offering PD solutions, have explored on the whole only one general 

path toward optimising PDs: via visualisation and features following general advice on cognitive 

load (Dagan, 2007; Hanselman, 2009; Garvin and Roberto, 2001; Hammond, Keeney and 

Raiffa, 2006; Schumann and Müller, 2000; Wutz and Melcher, 2014; Allio, 2012; Pauwels, 

2009). 

The theoretical insights available in psychological literature may be applied more effectively to 

PD design if managers were investigated in their typical working situations, which are marked 

by frequent interruptions. Instead, researchers have conducted experiments and observations 

only with test subjects who were students and who were thus younger and equipped with less 

experience than managers typically are (Wutz and Melcher, 2014; Chewning and Harrell, 1990; 

Stocks and Harell, 1995; Iselin, 1989; Bremser, 2013; Sweller, 1994).  

Against this background, it is clear that already existing research regarding the cognitive load 

of managers is limited. Neither differences in managerial tasks and working conditions nor 

factors such as age and experience have been taken into account. The interview responses 

gathered in this study indicate, however, that this focus is too narrow and that the cognitive 

capacity of managers, the range of tolerated or desired cognitive load and possible solutions for 

adapting cognitive load to cognitive capacity need to be considered in more detail.  
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5.5 Discussion of heuristics, biases and opportunism 

As explained in the previous section, the focus of PD design, with its particular attention to the 

layout and color schemes used in PDs, has been on reaching a low extrinsic cognitive load, i.e. 

a low cognitive load caused by the presentation of information. This goal is to be supported as 

far as the matter-of-fact presentation of KPIs is concerned. Yet, both a high cognitive load as 

well as a too facile absorption of information can activate and sustain unwanted biases.  

The first bias to be mentioned is the automation bias, i.e. the potentially misleading trust in 

information presented, and decisions made, on an automated basis (Skitka et al., 1999). After 

all, information resulting from an automated interpretation and decisions as the outcomes of 

automated processes should always be subject to critical inquiry by humans.  

Further biases that can be presumed to develop easily under a low cognitive load are those 

related to easy recall (availability heuristics, section 2.6.2.1). Thus, PD information that is easy 

to absorb and is presented in a manner that draws attention to it may later be recalled more 

easily and, due to the availability heuristics, give rise to the unsubstantiated belief that the data 

in question reflect a frequent occurrence. Availability heuristics are particularly relevant because 

of the considerable time lapse between reading or viewing the PD and decision-making that 

was observed in the interview data. Given these time lags, memory-related biases and 

heuristics can be considered of particular importance.  

For PD design and usage, this means that KPIs should not be presented in an isolated fashion 

but, rather, as part of a timeline, possibly in conjunction with data on how frequently a particular 

KPI has reached the current level. This would make unfounded assumptions about frequency 

due to availability heuristics less likely. Easily recalled KPI data may also serve as anchors, thus 

giving rise to an anchoring bias regarding KPIs received at a later time. In this case, two biases 

or heuristics interact: the availability bias foregrounds a particular impression (a KPI figure, for 

example) and this foregrounded figure then serves as a reference point for assessing figures 

received later. For example, very good sales figures that are easily retrievable may make slightly 

less favourable, but still very good, sales figure appear worse than they really are. Here again, 

the length of the time period between PD reception and decision-making plays a role since 

within this time span new information may become available, which is then subject to an 

anchoring effect. The solution here is, again, a presentation of mid- and long-term KPI 

development so that the present KPI figure is put in perspective. 

In summary, the empirical data suggest that PD users in enterprise reporting are particularly 

prone to availability heuristics and anchoring effects because of the time period between 

information absorption and decision-making. Avoiding these biases by presenting KPIs in their 
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development over time can thus enhance decision quality. In addition, decision quality can be 

improved if users are led – by the PD itself – to scrutinise PD information rather than accepting 

it at face value so that automation bias is avoided. Additionally, such activities may help users 

to develop cognitive schemes for controlling, which then enable them to process PD and other 

reporting information more efficiently, leading to better decisions. PDs themselves as well as 

the setting in which PD information is discussed can be utilised to initiate such critical activities. 

Regarding managerial opportunism, which is relevant with regard to the present thesis in its 

manifestations of moral hazard, i.e. self-interested decisions; managerial discretion in reporting 

choices; and shirking, PDs may be useful in making managerial decisions and activities more 

transparent, especially when they are used in a group setting. Here, the use of a cockpit as a 

simulation environment consisting of several PDs (Roth, 2015) can be useful in laying open the 

factual basis for decisions so that a rational basis for decisions has to be demonstrated and, as 

a result, a higher degree of accountability ensues. In addition, the collective working memory 

effect, one of the cognitive-load effects (section 2.6.1.4) may increase the group’s data-

processing ability: “In the case of highly complex problems, group work proves to be 

advantageous and can promote the acquisition of transfer knowledge” (Sweller, 2010). 

Figure 28 outlines the process from data generation and presentation in a PD, to data 

processing by an individual manager (including the formation of the manager’s preferred 

decision), and finally to the group setting in which a company decision is made. 
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FIGURE 28: FROM BUSINESS INTELLIGENCE TO GROUP DECISION 
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5.6 Discussion of KPI selection 

There is no guarantee that all important KPIs are provided in a PD. This poses the problem of 

KPI selection: if the most relevant KPIs are not included in the PD, then the information gained 

from it may be misleading. This problem is hardly addressed in literature. Yigitbasioglu and 

Velcu (2012) discuss “a visual performance management tool that displays on a single screen 

the most important information to achieve one or several individual and/or organisational 

objectives, allowing the user to identify, explore and communicate problem areas that need 

corrective action.” Furthermore, Jacob et al. (2011) argue to consider a “spectrum of 

information.” This “spectrum of information” is created by selecting KPIs for inclusion in the PD, 

and these business figures appear on the screen in a fixed place as graphs.  

While PDs aim at representing a holistic view of the organisation, computer screen space is 

limited, and, therefore, only a rather small number of KPIs can be presented in the available 

area. It appears that the focus of research on providing a compressed holistic overview may 

compound the problem of KPI selection. Even if the problem of selecting the appropriate KPIs 

is solved initially, it may resurface at a later point. The environment of an organisation may, and 

invariably will, change over time, and with it the relevance of business targets and figures. This 

entails a risk for the organisation, which becomes more severe because the accrual of changes 

in the environment causes some KPIs to become obsolete and others to gain significance. As 

a result, the organisation fails to perceive, and to react to, its environment appropriately and a 

dangerous lack of awareness about the company’s operations and development may ensue.  

So far, PDs are not able to alert the user if newly relevant KPIs show deviations of actual values 

from target values since these KPIs are not included in the PD. A solution to this problem may 

be to provide a dynamic PD that can indicate the changing status of KPIs, even of performance 

figures not initially included in it. Such a PD could present KPIs according to the span of their 

deviation from target or past values. Such a PD would be dynamic with respect to the information 

contained and foregrounded in it. PDs with this functionality may be developed with advances 

in AI, BI and ‘big data’, especially if time horizons of data availability and processing shrink. 

 

 

 



 

 
 

 

 

 

CHAPTER 6 – CONCLUSION 



Chapter 6 – Conclusion 

174 
 

6.1 Summary of results 

The following results form the core insights gained from the present study. 

Whereas in literature there is only limited information regarding differences in the behaviour of 

lower and top management (Simons et al, 1999; Cannella and Monroe, 1997; Vishal, 2010), the 

present study empirically discovered differences in relation to using PDs. The results show that 

there are two different sets of perceptions and requirements regarding PDs: The senior / top 

management considers a PD a basis for complementary and direct communication with 

responsible managers and staff to create transparency and understand cause and effect.  

The reason is that the lower and middle management are focused on a more confined area of 

responsibility. Therefore, they are concerned with reaching very specific goals expressed in 

individual target values. Senior management has a more encompassing domain of responsibility 

and, therefore, is more concerned with the overarching picture and the interdependency of KPIs. 

Accordingly, the lower and middle management is particularly interested in receiving highly 

targeted signals concerning specific KPIs from a PD, and such signals are then considered a 

sufficient gain from a PD. The upper management, in contrast, considers a PD as a first indicator 

of possibly problematic developments, and uses this indication as a vantage point for entering 

into a dialogue with lower-rank managers and staff. This becomes evident interview question 

13 (How do deviations influence your decisions?), where the respondents in the highest 

management levels (R2, R6, R7, R11, R12, R13, R15, R16) many gave  answers that were 

coded as focus on cause, not action (R2, R13), reaction appropriate to the significance of the 

problem (R15, R16), or that were coded 'process from recognition to action' (R6, R7) because 

the respondents outlined steps and, thus, demonstrated an understanding of the structure of 

problem-solving activities.  

In bearing with these findings, the middle or lower and the upper management have a very 

different view of deviation-based prioritisation. While the middle management welcomes such 

an approach because it provides immediately actionable information, the upper management 

tends to view a PD with such a functionality as patronising. Members of the upper management 

tend to consider it their task to prioritise issues and actions themselves. This has become 

particularly evident from the answers to interview question 15 (Would it be helpful, and how 

important would it be for you as a decision support, to be presented with prioritisation (sequence 

of tasks)?). The respondents in higher hierarchical positions gave answers that were 

summarised in the category no, managerial responsibility, and the codes that form this category 

point out that these respondents either wished to avail themselves of more complete information 

(no, external factors need to be considered), or gave answers that were codes with 'manager's 
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responsibility', which indicates a certain image of the role of the manager, or which were coded 

with 'can solve themselves', which encompasses answers pointing at a specific capacity to 

determine priorities in a given field of purview. The lower management and staff in controlling 

functions tend to prefer a PD that limits their exposure to information to those KPIs within their 

immediate purview (category  yes, would be very helpful). 

However, in expressing an interest in a synthetic, holistic view, the upper management also 

pointed at a shortcoming of present PD solutions. Those solutions present, generally on a single 

screen, a condensed view of the most important KPIs, but do not offer much functionality in 

terms of contextualising the data. In effect, such PD solutions do not effectively lessen cognitive 

load since they demand extensive interpretive and analytic action on part of their users. So far, 

the focus on reducing the cognitive load in previous research as well as in practice has been 

slightly misled by too narrow a concentration on the aspect of visual representation. Techniques 

of visual representation can be refined, but this will not lead to a reduction of the cognitive load 

that is inherent in analytical and interpretive tasks. Research should thus reorient itself to include 

methods of supporting PD users in exactly such tasks. To this end, the interdependencies 

between KPIs have to be reflected in the PD.  

Another problem is the changing significance of KPIs. Once selected, KPIs remain indefinitely 

in a PD unless there is a special review process in place. As a result, KPIs included in a PD 

may lose their relevance as environmental factors change, while KPIs not included in a PD may 

gain importance, but are unnoticed. If PDs were to bring KPIs to the foreground which show the 

strongest contrast between planned and actual value (and which thus follow a deviation-based 

approach), developments in the business environment that impact the significance of KPIs might 

be noticed more easily. 

 

6.2 Contribution to practice 

In the following, the contributions to practise of this thesis are differentiated in the implications 

for companies in the manufacturing industry and for companies in the IT industry, i.e. for makers 

of PDs. The implications for enterprises in the manufacturing sector will be detailed first. 

The results of the present thesis may guide companies in the choice as well as the 

implementation of PD solutions by showing what different functional units and segments of the 

managerial hierarchy expect from PDs. This includes the frequency of updates and functionality, 

with the exception of a prioritisation of tasks and a dynamic selection of KPIs because these 

functions are presently not available in the market and implications of the present thesis with 
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regard to these functions are therefore dealt with in the context of software companies designing 

PDs.  

The update frequency of PDs (section 4.6.6) can be considered a cost and effort factor. A PD 

with very frequent updates (more frequent, for example, than once a day) demands an extensive 

IT and BI infrastructure with only a very small number of human-machine interfaces so that a 

provision of data by human users is not necessary. Very few companies have such an IT and 

BI architecture, and examples may include mainly online businesses selling online-distributed 

goods, such as streaming platforms (e.g., Netflix) and social networks (e.g., Facebook and 

LinkedIn). Even weekly and, in some cases, monthly updates of all relevant KPIs may be difficult 

to muster if the data first have to be entered into the system by human users. To avoid 

unnecessary cost for an expensive infrastructure, businesses need to consider how often data 

updates are needed by the managers in the functional unit(s), in which the PD is to be deployed. 

As was shown in section 4.6.6, there is evidence that core activities such as production and 

controlling/finance may require more frequent updates than supporting functions such as human 

resources. Knowledge of the required update frequency may help prevent expensive IT 

infrastructure investments with little practical pay off, such as investments for reducing human-

machine interfaces that slow down data traffic, when a slow data traffic is of no negative 

consequence. 

Also, the user group has to be considered in bearing with the results in section 4.6.6. If the users 

have mostly operational responsibilities, they will require more frequent and less condensed 

KPIs than users who make strategic decisions. Lower and middle management typically run the 

day-to-day operations and need timely information about rather basic KPIs within their scope of 

duties, such as warehouse holdings and production output. The upper and top management, 

on the other hand, make long-term decisions on a strategic level and, therefore, the KPIs they 

use as a basis for their decisions present a picture of the overall state and development of the 

company and may well be presented to them in time aggregations of quarters (or even business 

years). These managers may be well served with conventional reports in hard-copy format. 

However, depending on the maturity of a company’s IT infrastructure and on future progress in 

artificial intelligence, senior management may be a target group for management cockpits that 

facilitate strategic considerations and decisions. Companies planning to implement PDs may 

therefore first invest in an IT and BI infrastructure at the operational level of their value-creating 

core activities, i.e. production, but also controlling and finance. They can also consider to invest 

in management cockpits for their senior management, but should avoid extra costs to equip 

their upper management with PDs.. 
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Against the discussion of the results in section 5.2, it appears that especially companies large 

enough to have a mature IT infrastructure, but small enough not to exceed a certain level of 

complexity may, pending sufficient financial and personnel resources, implement ambitious PD 

solutions. In these mid-sized companies, the underlying BI structure could possibly condense 

numerous KPIs, change the selection of KPIs represented in the PD autonomously depending 

on deviations between actual and target values, and allow for drill-downs and, possibly, 

simulations. In the latter case, a cockpit consisting of several PDs (Roth, 2015) could be created 

to support strategic decision-making. Smaller companies, in contrast, can focus their efforts on 

specific functional areas and management levels, keeping in mind that the infrastructure they 

expand with a newly purchases PD should be scalable to the entire organisation and not be a 

dead end without potential for further development. 

A similar advice can be given to large companies with a high degree of complexity. Here, too, 

PD-introduction projects should focus a functional area. However, because of the already well-

developed IT and BI infrastructure, these companies can cosider customising the PD for several 

hierarchy levels, fitting the PDs with functions such as frequent updates (for managers with 

operational duties, especially in value-creating core-activity areas) and communications tools 

(for senior managers using PDs as communication gateways).  

The introduction of PDs may also have implications for the organisational culture, but this is a 

result rather deducted from the theoretical considerations than from the empirical interview data. 

However, the fact that the respondents whom the interactional analysis in section 4.1 identified 

as combining a wide scope in their answers – which may be taken as a proxy for an active 

tackling of problems – on the one hand with a very communicative stance on the other, can be 

interpreted as an indication that an active mental engagement with the problems of a company 

is often accompanied by communicative openness. Especially if the PD creates opportunities 

(or necessities) in the decision-making processes that are not offered by the conventional 

reporting tools used before, new communication skills may become necessary. The theoretical 

considerations in this thesis have shown that managers operate with underlying assumptions 

about cause-and-effect relations and that these assumptions, or models, also inform PD usage 

and may even determine which KPIs are displayed and put in a relation to each other. These 

assumptions may become subject to discussion, as well as the more or less automated 

processes in a dashboard. The results of Wieder, Ossimitz and Chamoni (2012) show that in 

settings of a high-maturity IT usage, and thus among managers versed in using IT tools, the 

satisfaction with these tools is lower than in companies less versed in the use of such tools. 

This possible “user satisfaction paradox”  (Wieder, Ossimitz and Chamoni, 2012) may result, 

according to the authors, from a more active handling and questioning of these tools rather than 
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from their actual weaknesses. High-maturity IT settings thus foster, and depend on, a culture of 

an active questioning of IT-generated information and, by the same token, an active questioning 

of knowledge. It can be sassumned that PDs will enhance the performance of a company only 

if their usage is embedded in a culture of learning, which will have to be fostered by the 

management, possibly in a change-management process. 

Software companies that create and sell PDs could broaden their scope to provide solutions 

that not only facilitate the information intake of managers, but also support them in processing 

the data, making decisions, and learning by putting underlying assumptions about KPI 

interdependencies to the test. To this end, PDs may provide a priorisation of tasks to support 

especially members of the lower and middle management in the discharge of their operational 

tasks. For the senior management, PDs could make assumptions about KPI interdepencies 

explicit so that their hypothetical nature becomes more evident and they can be put to the test. 

To this end, PDs should have a memory function, i.e. they should be able to track changing 

assumptions about KPI interdependencies and, thus, become learning environments. As 

explained above in this section, such an approach to PD usage would also demand an 

organisational culture open to learning and to challenging assumptions, and the fit between a 

specific PD usage and the corporate mindset has to be taken into account. 

Also, the focus on existing PDs is on reporting condensed actual figures, but the PD solutions 

typically do not set the reported actual figures in a relation with target values. If this were the 

case, PD data became more actionable because the PDs would immediate show where 

interventions or further inquiry are necessary.  

6.3 Contribution to research 

The present thesis presents the first study of the actual reporting context that PDs are used in 

in companies, thus creating a new foundation for exploiting the potential of PDs by changing 

their functionality as well as their usage. The insights gained also allow for a more accurate 

assessment of not only the potential, but also the limits of PDs. 

In order to identify the present thesis' contribution to research, its findings can now be situated 

in a theoretical framework that is more specific than the one developed in chapter 2. The model 

of strategic decision-making developed by Mintzberg, Raisinghani and Theoret (1976) offers a 

suitable framework. By strategic, the authors simply mean important. The model is based on a 

precursor developed by Simon (1965). Simon's model already distinguished three phases in the 

process of decision-making, which are also part of Mintzberg, Raisinghani and Theoret's 
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concept. The phases are problem identification, solution development, and solution selection. 

A slightly simplified version of the model is shown in figure 29: 

 

 

FIGURE 29: MODEL OF STRATEGIC DECISION-MAKING (MINTZBERG, RAISINGHANI AND THEORET, 1976), MODIFIED 

The authors distinguished several types of decisions: 

“Decisions may be categorized by the stimuli that evoked them next along a continuum. 

At one extreme are opportunity decisions, those initiated on a purely voluntary basis, to 

improve an already secure situation, such as the introduction of a new product to 

enlarge an already secure market share. At the other extreme are crisis decisions, 

where organizations respond to extreme pressures. Here a severe situation demands 

immediate action, for instance, seeking a merger to stave off bankruptcy. Thus, 

opportunity and crisis decisions may be considered to form the two ends of the 

continuum. Problem decisions may then be defined as those that fall in between them, 

evoked by milder pressures than crises” (Mintzberg, Raisinghani and Theoret, 1976). 

It has been shown in chapter 4 of the present thesis that PD-based decisions are often 

stimulated by differences between planned and actual values that may require corrective action. 

Most PD-based decisions may therefore fall in this part of the continuum occupied by what the 

authors call problem decisions. Indeed, the decision processes investigated by the authors to 

develop their model fell largely in the portion of the continuum classified as problem decisions. 

Of the 25 decisions that the authors analysed, nine were problem decisions, four were problem-

crisis decisions and one was a crisis decision. A total of 11 decisions were classified as 

opportunity (5 decisions) or, respectively, as opportunity-problem decisions (6 decisions) 

(Mintzberg, Raisinghani and Theoret, 1976). Thus, more than half the decisions observed fell 

into the spectrum of problem or crisis decisions. It appears that managerial decisions are mostly 
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prompted by problems, and this may hold particularly true for decisions stimulated by PD data, 

such as deviations. Indeed, the authors identify the "need for a decision [..]  as a difference 

between information on some actual situation and some expected standard." In the case of a 

PD, the comparison between planned and actual values, and thus between an "expected 

standard" (i.e. the planned value) on the one hand and an actual value (the "actual situation") 

is at the heart of the decision-making process. 

Apart from the stimuli-based distinction, the authors also distinguish decisions by the types of 

solutions:  

“Decisions may be classified by solution in four ways. First, the solutions may be given 

fully-developed at the start of the process. Second, they may be found ready-made, 

that is, fully-developed, in the environment during the process, as in the case of 

purchasing jet aircraft. Third, custom-made solutions may be developed especially for 

the decision, for example, construction of a new headquarter's building. Finally, the 

solution may combine ready-made and custom-made features – ready-made solutions 

are modified to fit particular situations, such as adapting equipment for special-purpose 

application” (Mintzberg, Raisinghani and Theoret, 1976).  

It appears that PD-based decisions are most likely to result in solutions that are fully developed 

if the cause of the deviation is known. In this case, it is more probable that the deviation is 

caused by a standard problem that can be solved with predefined means at hand, which are 

often available at the operational level. This is, for example, the case when a human resources 

department increases the work power depending on demand. Problems of unknown cause, on 

the other hand, may require investigations and may only be solved using custom-made 

solutions. Such problems are most likely noted in highly condensed PD information as is used 

by senior management. 

Each of the phases in the model of strategic decision-making is supported by several 

subroutines. The first phase is that of problem identification, i.e. the realization that a problem 

poses itself, and is supported by the subroutines of decision recognition and diagnosis. Central 

to the decision-recognition routine is that a difference between an expected standard and an 

actual state is noted (see above) which leads the observer to the conclusion that a decision 

needs to be made. The amplitude of this deviation, the deviation’s significance, but also the 

frequency with which it is noted and an accumulation of different, but related stimuli may lower 

the action threshold, i.e., make it more likely that action is taken. While a crisis is recognized 

often because of only one, yet decisive, stimulus, problems are often noted and reach the action 

threshold because of an accumulation of related stimuli (e.g., an undesirable deviation of 
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several related KPI values from planned or benchmark values). In contrast, an “opportunity 

decision is often evoked by an idea, perhaps a single stimulus, although it may remain dormant 

in the mind of an individual until he is in a position to act on it” (Mintzberg, Raisinghani and 

Theoret, 1976). If PDs had a prioritisation function, the threshold for taking action may be 

reached sooner because the PD user would have to explain why a problem or action prioritised 

by the dashboard was not addressed.  

When the stimulus or stimuli reach a threshold level, the second subroutine, i.e. the diagnostic 

subroutine, sets in. Mintzberg, Raisinghani and Theoret (1976) “hypothesize that the first step 

following recognition is the tapping of existing information channels and the opening of new 

ones to clarify and define the issues.” This has been largely verified by the present thesis as 

many respondents, especially those generally not concerned with purely routine operational 

tasks, insist on a drill down to explore the problem at the root of a deviation. This typically 

involves “the tapping of existing information channels and the opening of new ones to clarify 

and define the issues” (Mintzberg, Raisinghani and Theoret, 1976).  

The second phase of the strategic decision-making process is the development phase, in which 

solutions emerge. This phase comprises two routines: the search for possible solutions and the 

design of a solutions. A search for solutions can be a memory search (using human memory 

and records to gather possible solutions), an unsolicited search (waiting for a solution to be 

offered), a trap search (soliciting solutions form third parties) and an active search either with a 

broad or a narrow focus. The authors hypothesise that the four types of searches are often used 

in the above sequence, i.e. decision makers start with a memory search and, if no viable solution 

is found, broaden their efforts to an unsolicited and trap search and then, eventually, to an active 

search with first a narrow and then a broad focus.  

In terms of PD usage, this would imply that first solutions presented in the PD (as a manifestation 

of recorded personal and organizational memory) are considered, i.e. the solutions suggested 

by a prioritization of tasks. Such a function, however, is presently not available in PDs. Then, 

the drill-down and communicative function (that is, the function of the PD as a potential 

communication gateway) may be used to solicit solutions by a trap search. Finally, an active 

search is employed, which, in many cases, will be carried out by a group (i.e., in a series of 

management meetings or by a steering or project team entrusted with finding a solution). A 

passive waiting for solutions (search type 2: unsolicited solutions) will hardly be used or is 

conceivable mainly as a form of search type 1 (memory search). 
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The design routine is activated if ready-made solutions are not available and customization 

becomes necessary at least to a degree. Mintzberg, Raisinghani and Theoret (1976) describe 

this process as follows: 

“The results of this study suggest that the design of a custom-made solution is a 

complex, iterative procedure, which proceeds as follows: the designers may begin with 

a vague image of some ideal solution. They factor their decision into a sequence of 

nested design and search cycles, essentially working their way through a decision tree, 

with the decisions at each node more narrow and focused than the last. Failure at any 

node can lead to cycling back to an earlier node. Thus a solution crystallizes, as the 

designers grope along, building their solution brick by brick without really knowing what 

it will look like until it is completed” (Mintzberg, Raisinghani and Theoret, 1976). 

It is evident that the design process involves a high degree of effort and, in most cases, a 

concerted effort by several managers. Especially in such a process, a management cockpit with 

its simulative capabilities and holistic overview may be a valuable tool, since it can accelerate 

the process of recognizing possible sources of failure in a solution. The authors found evidence 

that only one solution proposal undergoes the entire design process, while others are 

abandoned.  

The third and final phase of the strategic decision-making model is that of decision. While 

decisions are made throughout the entire process, a final decision has to be made, which also 

completes the model phases. The decision phase is supported by two subroutines. The 

subroutine of screening consists in eliminating choices to establish a smaller, manageable set 

of possible solutions. Screening takes part in much of the search phase so that it is not 

particularly prominent in the decision phase. More weight accrues to the subroutine of 

evaluation choice. Even though its presence is more pronounced in the decision phase than 

that of screening, much of the evaluation choice is conducted in the search phase. There are 

nevertheless three important modes that the evaluation-choice process may manifest itself in: 

the simplest is the mode of judgment. It is firmly rooted in the individual. More complex is the 

mode of analysis. Here, technocratic assessment of the solution(s) at hand is developed, which 

forms the basis for a managerial decision. The third mode, bargaining, occurs when a decision 

is taken under consideration of others’ competing interests, i.e. in situations in which a 

compromise has to be found. Bargaining appears of particular importance. The authors 

summarise their findings on the selection phase as follows: 

“Our study reveals very little use of such an analytic approach, a surprising finding given 

the importance of the decision processes studied. Of the 83 instances of valuation-
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choice activity, in only 18 could evaluation be distinguished from choice. (These cases 

occurred typically in large business organizations and concerned technical decisions; 

surprisingly, analysis was not more prevalent in the opportunity range.) In the typical 

situation, therefore, evaluation and choice are inextricably intertwined. The raw data, 

presumably facts and values, indistinguishably are plugged into a mind or a meeting, 

and a choice later emerges” (Mintzberg, Raisinghani and Theoret, 1976). 

 It is thus clear that psychological factors play an important role in decision-making processes: 

“A plethora of value and factual issues, few of them concrete, many involving emotions, 

politics, power, and personality must be considered. This is further complicated by 

dynamic factors and uncertainty. Thus, the evaluation-choice routine gets distorted, 

both by cognitive limitations, that is, by information overload, and by unintended as well 

as intended biases. This has been found to apply to all the modes of selection, including 

analysis” (Mintzberg, Raisinghani and Theoret, 1976). 

Thus, all of the psychological factors outlined in section 2.6 of this thesis influence the selection 

phase: cognitive limitations, heuristics and bias, and opportunism. The role of the PD as a 

potential antidote which compensates at least some of the psychological and political factors 

using a solid base of quantifiable facts thus moves into focus.  

The third routine informing the decision phase is the routine of authorization, which may or may 

not be necessary: “Decisions are authorized when the individual making the choice does not 

have the authority to commit the organization to a course of action” (Mintzberg, Raisinghani and 

Theoret, 1976). The authors stress the particular difficulties incurred at the authorization stage: 

“The time for it is typically limited; at this level the decision must be considered in the 

light of other strategic decisions and overall resource constraints; outside political forces 

are often brought to bear on the decision at the point of authorization; and the 

authorizers generally lack the in-depth knowledge that the developers of the solution 

have. In capital budgeting as well as in less formal types of authorization, a major 

problem is presented by the fact that the choices are made by people who often do not 

fully comprehend the proposals presented to them” (Mintzberg, Raisinghani and 

Theoret, 1976). 

Here again, it appears that a cockpit (rather than a PD) can function as a valuable tool for 

demonstrating the inner workings, effects and preconditions of a solution to the final decision-

maker.  
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To sum up, present PDs mostly function in the context of the problem identification phase by 

alerting the user to an anomaly; they thus support the subroutine of decision recognition. As 

present PDs, as has been shown in section 2.8.2, do not juxtapose actual and planned values, 

the users have to notice the deviation of the actual value presented in the PD from the planned 

value by themselves. Presently, the second subroutine of the problem identification phase, the 

subroutine of diagnosis, is hardly supported by PDs. A diagnosis would require a drill down or 

communication with other responsible parties, such as other managers. A PD useful for this 

subroutine would have to function as a communication gateway and be able to query the data 

warehouse for additional data so that the user can analyse the deviation with regard to its 

causes.  

Present PDs do not offer any support in the second phase, development. The reason is that 

PDs do not present solutions of any kind. A PD with a prioritization function would offer at least 

ready-made solutions, which, according to Mintzberg, Raisinghani and Theoret (1976), are 

considered first. Only if there is no suitable ready-made solution, other, more complex solutions 

are searched for and evaluated. While a prioritisation of tasks and suggestions for action may 

conceivably be integrated as functions in today's dashboards, the development of, e.g., 

customised solutions does not appear to find adequate support in a PD. In such a case, a 

management cockpit with simulation capabilities (Roth, 2015) would be the better-suited 

instrument as it would allow for exploring several solution scenarios, especially if the 

considerations regarding a solution are of a strategic nature. 

In the third phase, the phase of selection, the contributions of a PD are, at the most, indirect. As 

was shown in figure 28, the PD can support decisions made in a group setting only indirectly 

because a PD is typically not used in such settings. The identification phase, on the other hand, 

mostly takes place in what is called the individual mental system in figure 28, i.e. in the mind of  

a PD user. This applies above all to this phase's subroutine of decision recognition, while the 

subroutine of diagnosis may involve others.  

In summary, present PDs lend themselves to support the subroutine of decision recognition in 

the identification phase. PDs could fairly easily be enhanced to include communication and 

data-warehouse query functions that allow for drill down, and they would then also support the 

diagnostic subroutine of this phase. If PDs were equipped with a prioritisation-of-tasks function, 

they could also support the development phase in its subcategory of a search for solutions, 

especially the memory search, which may rely on records (such as tasks stored in a PD).  

In the other subroutines of the development phase as well as in the selection phase, PDs 

presently offer no support and even PDs with enhanced functions (communication and query; 
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prioritisation of tasks; dynamic, flexible selection of KPIs) would not support the subroutines of 

this phase. Here, a management cockpit would be more useful. 

The thesis has thus contributed to research by clearly delineating the sections of a decision 

process in which PDs can support the decision-making, the sections in which a contribution by 

a PD may be valuable pending certain technological developments, and the sections in which 

a PD will most likely not be of immediate usefulness and which may be better served by a 

management cockpit. So far, PD research has not discussed the segments of a decision 

process relevant to PD usage, but implicitly assumed that the entire process from problem 

identification (subroutines of decision recognition and diagnosis) to the final decision, or at least 

the first leg of this process (identifying a problem) take place in front of the PD. The present 

research has shown that not even the first phase (problem identification) is sufficiently supported 

by PDs (because present PDs are insufficient for problem diagnosis and in most cases a more 

extensive drill-down process is needed to identify the root cause of a deviation. The second and 

third phase (development and selection) are not supported by present PDs at all.  

Given these results, the role of PDs as management tools has to be re-evaluated. At present, 

PDs can alert users to situations that are potentially problematic. A clearly identifyable problem, 

however, is rarely shown by them as they lack drill-down and communication functionality. Only 

in purely operational contexts in which rather linear cause-effect relations are at work, PDs can 

support an entire decision process. Given the technical capabilities of today’s PDs, these 

scenarios appear to be optimal for employing PDs and may therefore warrant closer attention. 

Research considering PDs as actual or potential strategic instruments overestimate their 

usefulness. This result is in bearing with the answers of respondents in high hierarchical 

positions, who have reservations about the usefulness of PDs and only consider them as a first 

indicator of possibly problematic developments. 

In addition, the present thesis has shown the significance of the organisational context within 

which reporting takes place and reporting-based decisions are made. These aspects have been 

neglected in PD research so far, although they have implications for PD design, functionality, 

and the way PDs are embedded in an organisation’s BI and decision processes. The thesis’s 

findings foreground the fact that PD research needs to take into account the functional unit 

within which a PD is used as well as the managerial hierarchy and the influence a manager’s 

position in this hierarchy has on his or her expectations with regard to PD functionality. In this 

context, also the users’ acceptance of a PDs functions has to be taken into account; so far, 

research has only focused on the utility of PDs but not on the question which functions may be 
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rejected by users because they are perceived to encroach on their autonomy as decision-

makers and to lead to myopeia.  

Also, the role of biases in the usage of PDs and, more generally, reporting instruments has to 

be rethought with respect to the time distance between report intake and decision. Given the 

fact that decisions may be made days after a PD has been viewed, certain biases, such as 

those pertaining to retrievability heuristics (i.e. to presence in memory), may be more relevant 

than others. It may thus be advisable in future psychological research to investigate the effect 

that the time distance between perceptual input and decision or judgment has on the 

persistence, fading, or formation of biases.  

Methodologically, the present thesis has remained on the grounds of proven approaches, such 

as the interview. The combination of two related interview approaches, the expert interview and 

the problem-centred interview, which despite their similarity are rooted in different traditions, 

may offer an antidote to the sometimes criticised tendency of the expert interview to lose sight 

for the entirety of an interview and to focus instead on individual interview passages that then 

are no longer situated in a specific communicative context. The problem-centred interview, 

especially if combined with elements of narrative analysis, as in the present thesis, can help 

avoid this de-contextualisation of interview passages and statements. 

The present thesis asked the research question What are the levers to improve a management 

performance dashboard and, in consequence, the company's profit from the perspective of 

managers as performance-dashboard users?  

The results summarized above indicate the following levers: 

1. A differentiating according to user groups is needed: as members of the senior 

management is occupied with a holistic view of the company and of problems, 

conventional PD are limited in their usefulness to them because they are no strategic, 

but mostly operative tools. In order for PDs to become powerful instruments for adapting 

to volatile environments, as was discussed in this thesis’ introduction, PDs would need 

to present data in context and feature a functionality closer to that of a management 

cockpit (Roth, 2015). Present PDs are best suited for operational purposes and may be 

enhanced with the function of a prioritisation of tasks, especially if the tasks do not have 

to be developed but consist in already established solutions. 

2. The further development of PDs should aim at an increase in automated function for 

users at the operative management level and an increase of drill-down, communication 

and context-presenting functions for the upper and top management. It is to be taken 

into account that the screen space available in a PD may be insufficient for rendering 
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highly complex relations between KPIs and for simulations. These purposes may in the 

end be better addressed with a management cockpit. 

3. PDs need to function in a cultural setting. The results regarding the acceptance of an 

automated prioritisation of tasks show that the acceptance of technology varies 

between constituencies. Especially because PDs support only a segment of the 

decision process, and in particular the segment situated in the individual mental system 

(figure 28), while it is in group settings that solutions are devised and decisions finalised, 

the PD functions best if it is embedded in an organisational culture of questioning 

assumptions and of a critical, but constructive attitude toward IT technology. 

Companies should foster such a culture to profit from the benefits of PDs to the largest 

extent possible.  

4. PDs should foreground deviations between planned and actual values as such 

deviations are the basic element of controlling. Presently, PDs focus on actual values 

and neglect the comparison with planned values. 

6.4 Limitations and suggestions for future research 

The present study relied on the interview method to gather data on how reporting tools were 

used by managers and how they perceived and evaluated their usage experience. Interviews 

take place in a social situation that effectively functions as a filter. There may be conscious or 

subconscious hesitance on the part of the respondent to answer honestly and, instead, answers 

may be given that the respondent considers socially desirable. This social desirability response 

bias may distort the results. In the present study, confidentiality and anonymity were guaranteed 

to the respondents because this is an accepted method of avoiding this bias (Nancarrow, Brace 

and Wright, 2001). A more accurate picture of the actual behaviour of managers in using 

reporting tools, specifically PDs, may emerge from observation. Observation, however, would 

require an action-research or case-research design, which was not possible in the present 

study, but may be used in future research.  

This empirical study was limited to 16 participants, among whom only one participant was a BI 

expert with expertise in the development of mobile PD and only three participants were from the 

upper/ top management. Future research may benefit from interviewing a larger sample of 

participants from diverse stations in the hierarchy of management, different sectors of industry, 

but also from companies of different sizes as it would be beneficial to uncover further differences 

in behaviour, preferences, and environment among user of PDs. 

Also, further research should broaden its scope with regard to reducing cognitive load. Such 

reductions should not only be attempted at the level of visual representation of data. In addition, 
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cognitive load should also be reduced by facilitating interpretive cognitive processes and by 

taking the working habits, work environments, specific tasks and personal factors such as age 

and experience of managers into account. To this end, experimental research should use real 

managers instead of students as test persons.  

In addition, future research can use the  

PD research based in the fields of Performance Management and BI should investigate 

possibilities of creating more dynamic PDs that can alert the user to the changes in the 

significance of KPIs due to developments in the business environment. The AHP approach 

discussed in this thesis may offer potential for such developments since it foregrounds KPIs 

with wide gaps between planned and actual values. Additional approaches would be desirable 

because a mixed approach is more likely to yield accurate results.  

Of interest would also be the influence of PDs on decision quality, which poses the problem of 

measuring the quality of decisions based on a PD and not based on a PD. Key financial figures 

of a company, such as profit, appear to be plausible proxies for decision quality. A quantitative-

empirical longitudinal study could investigate companies that plan to introduce a PD and 

observe the development of their published business figures. In concert with a survey among 

the managers of these companies at different levels and in different functional units before and 

after the PD introduction, additional data, such as subjective assessments of decision quality 

and data on decision-making processe, could be gathered.   

On the whole, it appears that research on PDs is still in its infancy and that further significant 

processes in PD functionality and design will only be of benefit to the users if the concern with 

cognitive load is broadened to include assistance in interpretive and analytical tasks. To this 

end, future research needs to take the diversity in the group of PD users more into account than 

it has been done so far. In the past, the PD user was an almost abstract concept; yet, managers 

and other PD users act in complex and often highly specific environments and bring different 

demands and competencies to their interactions with PDs. Therefore, users should be 

investigated in their diversity. This is the more important as further progress in BI and ‘big data’ 

will likely create a demand for more user-friendly PDs that effectively lessen cognitive load. 

6.5 Outlook 

Given the speed of development in information technology and computing, the question arises 

whether PDs are a tool that will stay in the long run or whether they are a short-term 

phenomenon soon to be replaced by more capable and user-friendly instruments. The cockpit 

mentioned in this thesis comes to mind as a possible replacement of PDs, at least in 
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environments where strategic decisions have to be made. As a multi-screen apparatus, it may 

not lend itself to a mobile usage or to usage by a single manager, and, therefore, the cockpit 

may be an alternative to a dashboard especially in group settings. A strategic PD in a more 

narrow sense of a tool that displays a very limited number of informational items at a single 

glance may become more attractive as an aid in strategy design if automated business 

intelligence can render highly-condensed information from multiple sources and aggregate data 

to accurate KPIs of strategic importance. This data could be modified using simulation 

technology so that the consequences of decisions can be modelled.  

Artificial intelligence may create additional potential for PDs if machine learning is lifted to a 

higher level. So far, machine learning has taken place largely without the machine's interaction 

with reality. Rather, the machine has been an observer of phenomena or data, but has not 

observed its own interaction with other entities and learned from this observation. Some 

technology companies, among them Facebook, have started to have machines, i.e. robots, 

interact with a physical environment to develop a model of the world as a basic precondition for 

deliberate action that is more realistic than models of the world based in programming or 

observation alone (as opposed to self-observation). To prompt robots to investigate their 

surroundings, the engineers at Facebook have programmed them with an erratic behaviour that 

leads them to explore new, unanticipated possibilities and opportunities, for example to move 

to places they have not been before or to perform random actions to observe their effects and 

then learn from these observations (Simon, 2018). A PD, however, is not  a robot that can move 

through, and interact with, a physical environment to learn. Yet, it may be conceivable to have 

an advanced PD, which is able to perform simulations, simulate the outcome of a number of 

rivaling decisions, among them the effects of the decision actually taken by the managers, and 

learn from the differences between the anticipated (simulation-based) and the actual results. 

What can be said in favour of the PD in an operational context is its simplicity, especially in 

situations in which data of low complexity needs to be available on an up-to-date basis. This 

may be the case, for example, in production. PD-based information on input and output factors 

of production can easily be send to a dashboard and be displayed in it. A logical step would be 

to equip the dashboard with communication and control elements that enable the user to steer 

the business processes reflected in the PD. Such a PD would not only serve informational 

purposes, but also function as a command center, especially if automation in production 

processes develops to the level of an Industry 4.0 (Brettel et al, 2014; Lasi et al, 2014), which 

would mean that, due to an overarching digitalization, a reporting tool such as a PD may also 

send signals to regulate processes. 
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On the whole,  the increasing volatility of today's business environment along with rapid 

advances in data-processing technology, digitalisation and the advent of an 'internet of things'  

make it likely that eventually real-time or near real-time reporting becomes a reality. The further 

development of 'big data' will make it necessary to  process and compress data into useable 

information. Artificial intelligence will eventually offer the tools necessary for this task. 

Dashboards in general appear to  be   adequate instruments for presenting such  information. 

The visual presentation of digital information has, so far, always required a screen, and 

alternatives, such as virtual-reality glasses with capabilities in 3-dimensional representation, 

may offer added value in terms of a richer visual presentation (such as a simple overview over 

complex relations). However, it is unclear at this point whether or not these changes will, if they 

indeed materialise, change the basic definition of a (performance) dashboard rather than adding 

a few aspects to it. Eventually, augmented reality, for example delivered by augmented-reality 

glasses, may open up completely new spaces, e.g., by complementing information in printed 

form or information on a screen with useful contextual information. However, in the short run, 

PDs may migrate to more portable devices with a sufficient screen size, such as tablet 

computers. The progress in information technology along with the ease of use of portable or 

stationary screens make it likely that the usage of the already established PD type will spread 

in the business world.   
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