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Manufacturing companies must measure their operational performance to answer the 

customer needs. Performance measurement utilizes indicators, which are selected on the 

basis of the company’s objectives. The use of leading indicators enables companies to 

predict events before they occur and thus prevent potential problems. The measurement 

results must be managed to assist in decision-making, which can be achieved with reporting 

tools. The combination of leading indicators, performance management and visual reporting 

of the metrics leads to effective operational management.  

 

This research study is done as a single case study for a global manufacturing company. The 

study consists of two research methods, which are qualitative semi-structured interviews and 

the use of quantitative data. The interviews aim to study the benefits and challenges of 

implementing the new proposed system. In total 12 respondents with varying backgrounds 

took part in the interviews. The use of data aims to develop a new visual performance 

reporting tool, which is implemented in the case company. The data is collected directly 

from the company’s database, which enables the assessment of actual user experience. 

 

Leading indicators and visual performance reporting enable effective communication and 

save time from managers to take corrective actions. This improves customer satisfaction and 

the performance results even further. The reporting tool combines data from different 

sources, which enhances global communication and provides transparency to the reporting. 

As an end result, the indicators and processes are aligned within the different locations which 

leads to improved operational efficiency and long term sustainability.  
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Teollisuusyritysten tulee mitata operatiivista suorituskykyä pystyäkseen vastaamaan 

asiakkaiden vaatimuksiin. Suorituskyvyn mittaamisessa hyödynnetään tunnuslukuja, jotka 

valitaan yrityksen tavoitteiden pohjalta. Ennakoivien tunnuslukujen käyttö mahdollistaa 

tulevien tapahtumien ennustamisen ja auttaa siten estämään mahdolliset ongelmatilanteet. 

Raportointityökalujen käyttö mahdollistaa mittaustulosten hallinnan, jolloin niitä voidaan 

hyödyntää päätöksenteossa. Ennakoivien tunnuslukujen, suorituskyvyn johtamisen ja 

visuaalisen tulosten raportoinnin yhdistelmä johtaa tehokkaaseen operatiivisten toimintojen 

johtamiseen. 

 

Tämä tutkimus on toteutettu yksittäisen tapaustutkimuksen muodossa kansainväliselle 

teollisuusyritykselle. Tutkimuksessa hyödynnetään kahta tutkimusmenetelmää, jotka ovat 

kvalitatiivinen puolistrukturoitu haastattelu ja kvantitatiivisen datan käyttö. Haastatteluilla 

pyritään selvittämään uuden systeemin hyödyt ja sen toteutuksen tuomat haasteet. Yhteensä 

12 henkilöä erilaisilla taustoilla osallistui haastatteluihin. Datan hyödyntämisen 

tarkoituksena on kehittää uusi visuaalinen raportointityökalu, joka otetaan käyttöön 

yrityksessä. Data haetaan suoraan yrityksen tietokannasta, mikä mahdollistaa todellisen 

käyttäjäkokemuksen keräämisen. 

 

Ennakoivat tunnusluvut ja visuaalinen suorituskyvyn mittaaminen johtavat nopeampaan 

kommunikointiin ja säästävät johtajien aikaa, mikä mahdollistaa paremman keskittymisen 

korjaaviin toimenpiteisiin. Tämä puolestaan parantaa asiakastyytyväisyyttä ja suorituskykyä 

entisestään. Raportointityökalu yhdistää dataa useasta eri lähteestä, mikä mahdollistaa 

globaalin kommunikoinnin ja parantaa raportoinnin läpinäkyvyyttä. Lopputuloksena on 

tunnuslukujen ja prosessien linjaus eri toimipisteiden välillä, mikä johtaa kohti 

tehokkaampaa operatiivista toimintaa ja pitkäaikaista kestävyyttä.   
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1 INTRODUCTION 

 

Manufacturing companies are facing growing pressure to develop more innovative and 

customized products due to a highly competitive business environment. To answer this 

increasing competition, manufacturers are required to measure their performance with 

innovative methods as well. (Chen 2008) As a consequence, plenty of researchers have 

presented new approaches for performance measurement, which is used to assist especially in 

daily operations. The support is achieved through providing real-time and relevant information 

of the operations to managers and operators. (Shah & Ward 2003) Even though the importance 

has been noticed, the theoretical framework for performance measurement and management can 

be further improved. Further research on measurement processes would provide deeper 

theoretical understanding and contribute to its practice. (Micheli & Mari 2013) 

 

The changes in customer demand require manufacturers to produce customer-specific products 

and have flexible processes with resource and supplier coordination, but simultaneously reduce 

costs. To meet these requirements, management layer is in the need of updated and accurate 

information from operational performance. The information must be integrated, dynamic, 

accessible and visible to enable efficient decision-making. Furthermore, it drives towards better 

agility and responsiveness by promoting proactive management style. In order to access the 

specific performance information from production lines, several companies have increasingly 

utilized information technology. (Nudurupati et al. 2011) Lastly, manufacturers apply predictive 

measures for indicating the potential events that might take place in the upcoming weeks, 

months or even years (Neely 1999).  

 

Globally increasing competition forces manufacturing organizations to improve quality, but at 

the same time reduce delivery time. This has led to the implementation of several different 

excellence programs in organizations with the aim of improving the operational performance. 

(Chen 2008) Manufacturing strategy, which is based on fulfilling customer needs, should focus 

on cost, quality, flexibility, and dependability of supply (Ahmad & Dhafr 2002).  
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Global production networks are becoming increasingly common in today’s business 

environment. Regarding the manufacturing industry manufacturers, suppliers, customers and 

consumers are typically located in different areas around the world. This global business 

network offers a great deal of benefits to manufacturers including decreased costs, increased 

revenue, flexibility and agility. On the other hand, global operations have challenges, such as 

increased risks due to different cultures socially, economically, politically and legally. 

(Niknejad & Petrovic 2017) 

 

Within the past 30 years, the focus on organizational performance has shifted from performance 

measurement to performance management. Previously, the management focus has been on 

deciding what is being measured in what way, and how the results are communicated further. 

Currently, the focus is on managing these measurement results in the sense of improving 

organizational performance. (Amaratunga & Baldry 2002; Bititci et al. 2011; Folan & Browne 

2005; Neely 2005) In fact, balanced focus on those aspects is required, since it is commonly 

agreed in the literature that strategy management and performance measurement have a close 

link. Performance management can be seen as an iterative process that utilizes performance 

measures for managing and improving organizational performance, thus adapting to the 

continuously changing business environment. (Bititci et al. 2016) 

 

1.1 Background 

 

This research study is done for a manufacturing company operating globally. The company has 

focused on reporting lagging indicators on monthly basis, but the need to predict events in 

production has been recognized. The case company has a varying product portfolio where lead 

times are typically very long. When an issue is identified based on the lagging indicators or 

customer feedback, it is too late to take preventive actions. Thus, this thesis aims to implement 

leading indicators that forecast upcoming events.  

 

The reporting procedure in the case company has been scattered and varying based on the 

location. It is considered that by aligning the reporting and including the predictive indicators, 
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the overall operations management could be improved. Visualization of operations performance 

reporting enhances situation awareness and guides decision-makers to focus on the most 

important indicators. In the case company the performance data has been presented in different 

ways in different units, which has led to varying interpretations of the results and has required 

managers to make measurement reports themselves. The aim of this thesis is to design a visual 

reporting tool that combines information from several data sources to align global 

communication in the company.  

 

1.2 Objectives and scope 

 

The aim of this research is to study the outcomes of tracking forecasting indicators in operations 

management instead of solely relying on monthly reporting. The research is focused on a large 

manufacturing company operating in global markets with rather distributed production. 

Furthermore, the aim is to improve the operations management through enhanced performance 

reporting tool. The research questions and their objectives are described in the Table 1 below. 

 

Table 1. Research questions and their objectives 

Research Question Objective 

RQ 1. What are the impacts of tracking 

leading indicators in operations 

management in manufacturing industry? 

To identify the main benefits and 

challenges of the implementation of 

leading indicators. 

RQ 1.1. What changes does the 

implementation of leading 

indicators require and cause 

within the organization? 

To identify the required changes to be 

made to get the leading indicators added. 

To identify how the changes affect to the 

daily operations management. 

RQ 2. What are the key success factors in 

the transition towards centralized global 

operations management in 

manufacturing? 

To identify how to ensure beneficial 

global operations management with 

measurement reporting tool. 

To identify challenges and change 

management matters.  
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The research question 1 studies the issues regarding leading indicators, or in other words 

predictive indicators in operations performance measurement. The research question aims to 

provide clarity on the main benefits and challenges of the implementation of the reporting 

system. The sub-question 1.1 regards the changes that might take place with the implementation 

and their effects on the daily operations management. In addition it studies what changes are 

required from the organization to enable successful tracking of leading indicators.  

 

The research question 2 focuses on the reporting side of the operations management. The aim 

is to align performance measurement and forecasting operations management through an agile 

reporting tool. The objectives of the reporting are defined by the case company’s management 

and through interviews of employees who are working with performance measurement and 

reporting in a daily basis.  

 

The scope of the thesis is on the manufacturing industry and a case company operating in global 

environment. What is more, the study focuses on varying production procedures due to a wide 

range of products that have long lead times. The leading indicators and reporting tool are 

selected by the case company. The data that is utilized in the reporting is collected directly from 

the company’s existing databases. As an end result, the thesis will provide a new visual reporting 

tool that represents the indicators selected by the case company. The measurement and reporting 

of operational performance is regarded from the manager perspective, where the tool is utilized 

in decision-making and operations management.  

 

1.3  Execution of the study 

 

This chapter presents the execution of the study, where the main phases of the thesis are 

introduced. These main phases are literature review and research study, which consists of two 

parts, qualitative interviews and use of quantitative data. These three main phases and their goals 

are presented in the Figure 1 below. The process began with literature review and use of 

quantitative data concurrently. Furthermore, the qualitative interviews were executed during 

April 2018. 
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Figure 1. Execution of the study 

 

Literature review aims to gain deep understanding of the performance indicators and their 

measurement based on the existing literature. This includes the examination of leading 

indicators, different measurement systems and possible challenges with their implementation. 

The other goal for the literature review is to present the management side of performance 

measurement, including proactive management as well as visualization of measurement results 

and the use of data. Thus, this phase answers to the research questions 1 and 2. 

 

The first part of the research study was executed in the form of qualitative interviews in the case 

company. It aims to gain deep knowledge on the possible benefits of the indicators and the 

reporting system. Furthermore, the challenges and important aspects regarding change 

management are discussed to gain understanding of the real life context of the topic. This phase 

answers mainly to the research questions 1 and 1.1. 

 

Lastly, the second part of the research study was executed by utilizing quantitative data collected 

from the case company’s database. The aim is to build a new operational performance reporting 

system, by transforming the reporting from previous tool to the new one. This part includes the 

development of the new reporting dashboard and the investigation of the benefits it brings to 

the case company. Furthermore, together with the interviews this part studies operations 

reporting and management through visual reporting tool. This aims to answer mainly to the 

research question 2.  

1. Literature review

Performance indicators 
and measurement.

Visualization of 
performance 
management.

RQ 1. & RQ 2.

2. Qualitative interviews

Benefits.

Change management.

Challenges.

RQ 1. & RQ 1.1.

3. Use of quantitative data

Performance reporting 
dashboard design.

Benefits.

RQ 2.
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1.4  Structure of the report 

 

In addition to the introduction, this report consists of literature review, research study as well as 

discussion and conclusions. After the introduction part, the report continues to the literature 

review, which consists of two parts, first focusing on the measurement and indicators and the 

second part focusing on management aspects and visual performance reporting. The theoretical 

framework is presented in the Figure 2 below, which is also a conclusion of the literature review 

areas.  

 

 

Figure 2. Theoretical framework of the thesis 

 

The theoretical framework consists of three main theoretical areas, which are performance 

measurement, performance management and visual performance reporting. All those three areas 

are closely connected to each other and presented in the literature review. To combine the 

research areas, the literature review concludes them through visualization of performance 

management. Furthermore, performance measurement includes leading indicators which are 

part of the scope of the thesis, even though there are several other measurement types as well. 

Performance management on the other hand takes advantage of Lean Six Sigma, which is 

discussed from the daily production operations management point of view. Finally, the strategic 

Leading 
indicators

Lean Six 
Sigma

Visual 
performance 

reporting

Performance 
management

Performance 
measurement

Strategic objectives
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objectives of the company are on the background for all of the research areas mentioned. Thus, 

strategy is the base for every decision made regarding performance measurement and 

management. 

 

Figure 3 presents the input and output model of the thesis, where each chapter is assessed. The 

model includes the inputs that are executed in order to gain the outputs. After the introduction, 

a literature view is executed, including performance measurement and performance 

management in operations as consecutive chapters.  

 

 

Figure 3. Input and output model 
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After the literature review, the research part follows by first presenting and explaining the 

research methodology which is utilized in the research study. The research study itself is divided 

into two parts, based on the two different research methods utilized in this thesis. First, the 

interview results are explained, following by the development of the performance measurement 

tool. The research results are concluded by combining the results from both of the research 

studies to assess the benefits gained from both of them. The research study results are followed 

by analysis and discussion as well as suggestions for future studies. Lastly, the main procedures 

and findings of the thesis are concluded.   
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2 PERFORMANCE MEASUREMENT 

 

Performance measurement plays a crucial role when it comes to decision-making and improving 

business performance (Kasie & Belay 2013). The main feature of performance measurement is 

to consider how specified goals can be achieved within process activities and outputs. This 

measurement includes the comparison between the actual performance and the goal by 

regarding the size of the gap between those two. (Chen 2008; Ahmad et al. 2005) The 

performance goal is presented in such a way that it can be measured, typically in the form of 

quantitative standard, value, or rate (Ahmad et al. 2005). 

 

What makes the performance measurement a complex process is the fact that every phenomenon 

has several different aspects, which must be considered when designing the measurement 

process. Thus, to ensure that the measurements are appropriate and offer meaningful 

information, there is a need for creating a comprehensive knowledge on the measured subject. 

The validity of the performance measurement system is assured by associating it with the actual 

business environment where the specific company is operating in. (Norreklit et al. 2007) 

 

The performance areas that have been chosen to be measured must be operationalized, or in 

other words made measurable. This ensures correct measurement that provides relevant 

information against performance indicators. (Gieskes et al. 1999) Efficiency in performance 

measurement is often associated with simplicity and automation when effectiveness refers to 

the success of making sense of the measurement data. Many organizations succeed to design a 

good performance measurement system and implement it correctly, but then fail to assess the 

data. If the data is not managed, there are no improvement processes that could be linked to the 

measurement data. (Neely & Bourne 2000) 

 

The approaches of Lean Six Sigma (LSS) and Balanced Scorecard (BSC), which are often 

utilized to measure performance, begin with defining the operational performance goals. 

Furthermore, both of the methods are based on measuring the operational performance in a 
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quantitative way against previously defined business goals and metrics. (Trienekens et al. 2005) 

These and other approaches are described with more detail in the following chapters. 

 

2.1  Performance measurement systems 

 

Performance Measurement Systems (PMS) are tools based on strategy which offer assistance in 

decision-making and management by utilizing the principles of performance measurement. The 

tool begins with defining a group of strategic objectives, and the performance indicators that are 

related to those objectives. The indicators provide information on whether the goals are being 

reached or not, but not any deeper information about the cases behind the indicators. (Rodriguez 

et al. 2009)  

 

Managers often face challenges when developing an effective PMS. The system should include 

only limited amount of performance indicators for being effective. The common mistake when 

building a PMS is aiming to measure too many aspects of the company, and to set too many 

indicators to follow. Following too many indicators is time consuming when the company’s 

performance could be viewed in a complete manner with few carefully selected indicators. 

When failing to recognize the most important indicators, the causes might be information 

overload and confusion amongst the data users, which will be assessed in the following chapters 

of this thesis. (Carlucci 2010) 

 

The development of a PMS requires assessment of data accuracy as well as definitions of 

meaningful indicators and metrics that support decision-making. Furthermore, the system 

requires measuring the intangible assets of the organization, which adds to the complex 

challenge. (Carlucci 2010) It is vital for companies to develop and implement a system that uses 

multi-dimensional measures, rather than relies solely on traditional cost-accounting measures. 

(Kasie & Belay 2013) 

 

The base of an effective and high quality PMS is to carefully determine the performance 

indicators, which are in the center of the system. Selecting the indicators is the most important 
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task in creating the system and it enables making meaningful management decisions on 

strategies and activities of the company. PMS should ensure the indicators to be clear and 

accurate and to be meaningful the metrics should be closely related to the strategy. (Carlucci 

2010)  

 

For PMS to be effective, it should include both the financial and tactical-performance 

measurement indicators. Traditional financial and cost-accounting metrics are typically utilized 

by senior management when tactical-performance metrics are used to study the current 

competitiveness of the company. The tactical-performance metrics are chosen according to the 

needs of different management levels and functional areas in the company. Furthermore, each 

functional area should develop a set of performance criteria, which supports their specific 

operating characteristics and strategy. An effective PMS acts as a well-coordinated system that 

adds value to the company. The value is added through integration of operations, marketing, 

finance, engineering and accounting procedures. (Chen 2008)  

 

Current PMSs use multidimensional approach, meaning that the measurement considers both 

financial and non-financial measures together with leading and lagging indicators. The system 

links the measurement with the chosen strategy of the organization. (Baird 2017) If solely 

utilizing financial measures, the company lacks on the ability to detect the root causes for the 

end result, since they are only representing the result itself. By monitoring solely the end results, 

the company fails to build a link between strategy and performance measurement. (Tung et al. 

2011) Integrated performance measurement system is developed through combining several 

performance measurements together. With building a wider measurement base, the system aims 

to provide a comprehensive overview of the performance. Even though, the systems are mainly 

focused on the monitoring and controlling aspects and fail to utilize a feedback loop that would 

support the improvements in performance measurement. (Chen 2008)  

 

The effectiveness of a strategic PMS can be enhanced by assessing several multidimensional 

performance measures. Since financial measures are mainly focused on the financial outcomes, 

it is important to complete the measurement with predicting indicators. These future predictors 

of performance include the focus on customer, as well as internal, learning and growth 
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perspectives. (Baird 2017) Customer focus will lead to improved recognition of the growth 

potential, where internal measures focus on operations and innovations. In addition, learning 

and growth perspectives enhance the recognition of those areas that the company must focus on 

to create value to its stakeholders. (Horngren et al. 2005)  

 

The Balanced Scorecard (BSC) is an example of a PMS which combines both financial 

measures and non-financial measures. The BSC was developed to overcome problems with the 

traditional performance measurement relying solely on financial data. (Hoque & James 2000) 

Financial measures are lacking future orientation and thus fail to assist on decision-making 

(Dearden 1987; Kaplan & Norton 1996). In addition, the BSC tool is designed to solve issues 

with strategy implementation as a part of the measurement. The strategic plans are often remote 

from the daily actions of the company, and thus relevant measures must be added to support 

daily operations based on strategic objectives. (Jakobsen et al. 2010)  

 

The special feature of the BSC is that it links four measurement perspectives together as a causal 

chain. First measures regard learning and growth, which act as drivers for the measures of 

internal business processes. These measures in turn drive customer perspective measures, which 

are drivers for the last measures of financial outcomes. A good BSC should thus include both 

lagging indicators, that represent the outcomes, and leading indicators, that are performance 

drivers. (Jakobsen et al. 2010) 

 

Quantitative Relationship at the Performance Measurement System (QRPMS) identifies the 

interdependencies among the indicators selected to the PMS. The method can be applied to PMS 

offering a clear traceability between the objectives of the system and the indicators in it. The 

identification and quantification of indicator relationships are done through mathematical 

equations. Using this method the results are objective, since the subjective opinions of people 

cannot affect the equation. Through the assessment of QRPMS, companies are able to create 

cause-effect maps based on the quantified relationships between the measures. These maps help 

to identify the most meaningful indicators and point out the useless indicators. The utilization 

of the system enables management to recognize the effects on measurement results and the 

objectives that are not the ones that they are originally associated to. (Rodriguez et al. 2009) 
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Chen (2008) proposes a model for performance measurement, which has an additional focus on 

the customer perspective. The author argues that the most crucial concerns with any PMS are 

the aspects of what to measure and how to weight the various performance categories. The 

proposed model of Integrated Dynamic Performance Measurement System (IDPMS) integrates 

the company managers, process improvement team and production line workers together. These 

areas are linked together by specifying, reporting and updating the selected performance 

measures. (Chen 2008) 

 

Plenty of PMSs are based on the strategy of the organization, when the focus is on gaining 

information that assist on identifying and achieving the strategic goals (Lillis 2002; Ittner & 

Larcker 2001). These PMSs that are based on strategy are often referred as Strategic 

Performance Measurement Systems (SPMS) (Baird 2017). The main approaches for PMSs are 

concluded in the Table 2 according to their most highlighted aspects. In the table, the BSC tool 

is regarded to be a part of the SPMS. 

 

Table 2. Summary of common PMSs 

 QRPMS IDPMS SPMS 

Close connection to 

strategy 
  X 

Relations and weights 

within indicators 
X X  

Multidimensional 

metrics 
 X X 

 

When selecting the performance indicators, it is crucial to align them with the company’s 

strategy and competitive environment, thus measuring the most meaningful and important 

aspects of the company (Chen 2008; Rodriguez et al. 2009). What is more, if the selection of 

performance indicators is not based on the strategic objectives of the company, it will provide 

no value for the organization. As an example, if a company’s strategy is based on technical 

leadership and product innovation, the performance must be measured compared to the 

competitors. (Chen 2008) Performance indicators are used to measure the progress towards set 

goals and their objectives, which are closely related to the strategy (Rodriguez et al. 2009).  
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Many organizations use a variety of non-financial performance measures to help in assessing 

the achievement of the strategic objectives (Ittner et al. 2003). Furthermore, using 

multidimensional performance measures helps to align the interests of managers with principals 

(Baird 2017). By relying purely on financial measures increases the potential of performance 

measurement dysfunction but utilizing multidimensional measures the potential failure is 

reduced (Van der Stede et al. 2006). In addition, it reduces the potential for managers to ignore 

relevant performance aspects or only focus on one measure at the expense of another (Ittner et 

al. 2003). 

 

2.2  Motives to measure performance 

 

Competition has increased in the global manufacturing markets, which adds the pressure for 

manufacturers to ensure high quality products and productivity of their manufacturing systems 

(Colledani & Tolio 2011). To ensure those factors companies must monitor and measure their 

operational performance across several different dimensions (Carlucci 2010; (Khanchanapong 

et al. 2014). Effective performance measurement and process evaluation are crucial when a 

manufacturing company aims to improve their operational performance, including dimensions 

of product quality, lead time, flexibility and cost (Jain et al. 2011; Boyer & Lewis 2002). 

 

At the same time, the developments in technology provide several possibilities to improve the 

control of performance. The control can be assessed for both quality and production logistics, 

as the market requires. (Colledani & Tolio 2011) The developed sensor technology enables to 

detect and predict different product characteristics with high accuracy and in real time (Blais 

2004). Production control systems and machine data control systems are used to monitor the 

states in which the operating machines produce parts. These developments lead to a large 

amount of data collected daily as production and quality managers aim to receive reliable 

feedback from the production. (Colledani & Tolio 2011) 

 

Companies should take notice on the importance of choosing the correct performance indicators 

for measuring their operational processes. When selecting the most meaningful indicators, the 
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company is enabled to monitor its position and indicate the direction of development and the 

change in the organization. Furthermore, the company can communicate their position internally 

and externally as well as identify progress towards the specific goals and objectives. Measuring 

progress can lead to increased motivation amongst the employees and improved communication 

of the priorities in the processes. (Neely 1998) Organizations must communicate their 

achievements to stakeholders, which drives to increased importance of measuring the 

contribution of functions and processes of performance. Organizations need to create links 

between planning, decision-making, actions and results, which also drives to increased interest 

in measuring performance. (Micheli & Mari 2013) 

 

In conclusion, measuring performance drives companies to formulate, implement and review 

their organizational strategy (Ahn 2001; Chenhall 2005). It also improves the company 

reputation and communication of the results and achievements to stakeholders. (Atkinson et al. 

1997). In addition, the motivation of employees is increased at all levels, organizational learning 

is enhanced and an overall performance improvement culture is created (Henri 2006; Malina & 

Selto 2001).  

 

2.3  Performance measures 

 

To develop an effective Performance Measurement System (PMS), companies must select the 

most suitable performance measures. Key Performance Indicators (KPIs) measure the progress 

towards certain organizational goals (Shahin & Mahbod 2007). The selection process of KPIs 

can be a challenge for managers, which can lead to selecting indicators without an accurate 

approach. (Carlucci 2010) KPIs can be divided into six groups, which are safety and 

environment, flexibility, innovation, performance, quality and dependability (Chen 2008). 

Dependability refers to managing customer complaints, on-time delivery to customer and from 

supplier, as well as overall equipment effectiveness (Ahmad & Dhafr 2002). 

 

The KPIs provide the management crucial information on whether the results and outcomes are 

as expected when compared to the targets. Furthermore, a successful selection process enables 
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to recognize relationships between the indicators and make adjustments in the planning of 

related objectives. What is more, the decision-making process is improved through meaningful 

measurement and correct interpretation of the indicators. (Rodriguez et al. 2009) 

 

Selecting the most appropriate KPIs is crucial and each indicator should be based on certain 

criteria to ensure its suitability for the analysis. Most often the criteria is based on SMART goal 

setting, which states that the indicators must be specific, measurable, attainable, realistic and 

time-sensitive. In the approach, specific refers to the indicator being as detailed as possible, 

which assists in tracking the achievements. Measurability states that the goal should be clear 

and concrete to enable the determination whether the goal is achieved or not. Furthermore, each 

goal must be measurable, either qualitatively or quantitatively. (Shahin & Mahbod 2007) 

 

Attainable goal is reasonable and possible to reach, but there must be a balance between the 

attainability and challenge. Extending the definition of attainable, a goal should be realistic, 

meaning that the availability of resources is examined when selecting the indicators. 

Furthermore, attainable goal does not necessarily equal realistic in that specific organizational 

environment. Time-sensitivity refers to setting a time frame as part of the goal, which allows to 

monitor the progress in achieving the goal. (Shahin & Mahbod 2007) The SMART goal setting 

is presented in the Figure 4 below.  
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Figure 4. SMART goal setting 

 

It is important to select an appropriate range of well-balanced performance metrics to ensure 

that none of the important metrics is compromised due to unbalanced attention towards others 

(Chen 2008). The incompleteness of metrics might lead to inappropriate actions (Ahmad & 

Dhafr 2002). To ensure an efficient performance measurement process, the organization should 

use as few measures as possible, to assure that the most meaningful measures are included 

(Neely & Bourne 2000). Typically, organizations try to focus on one or two measures, which 

enables a successful improvement of those certain aspects. Although, selecting too few 

measures can negatively affect the assessment of overall performance. The most effective 

approach is to focus on a small number of measures, and simultaneously consider multiple 

aspects of performance. This requires a flexible system with low maintenance effort, which 

assists in defining realistic targets for the measurement. In addition, the system considers the 

capabilities and changing manufacturing circumstances. (Jain et al. 2011) 

 

Manufacturers measure their performance traditionally by comparing their operations against 

others’ within the industry. These measures include customer satisfaction, product quality, 

production efficiency, productivity, and flexibility in answering to changes in demand. (Cordero 

et al. 2005) Understanding and fulfilling customer needs is crucial for any business to be 
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successful. Several companies select the indicators based on outdated cost management 

systems, and thus fail to make the indicators meaningful. (Chen 2008) When it comes to 

performance measurement, the customer focus includes building a linkage between customer 

requirements and initial processes (Sousa 2003).  

 

Quality and productivity have traditionally been considered as two separate factors, even though 

the market requirements and technological developments drive towards the connection 

(Colledani & Tolio 2011). The experience in the industry has shown that there is indeed a link 

to be considered between quality and productivity performance measures when designing the 

manufacturing system. Still, the link has rarely been considered in the production system level. 

(Inman et al. 2003) Furthermore, the quality control system performance is dependent on the 

system configuration, when the decisions regarding quality control system configuration impact 

on the system productivity performance. (Colledani & Tolio 2011) 

 

2.3.1 Leading and lagging indicators 

 

Traditional financial indicators have been applied for several years, but they fail to ensure 

competitiveness in the current business environment (Kasie & Belay 2013). During the 1970s 

and early 1980s, companies began to notice the shortcomings of traditional financial 

performance measurement, which were based on backward looking systems and measures 

(Skinner 1974). These indicators are lacking the ability to predict future events and take 

proactive actions based on that information. From the basis of these limitations, there has been 

a revolution in performance measurement aiming to improve competitiveness and business 

performance especially in the manufacturing industry. (Kasie & Belay 2013) Due to this shift 

of attention, several frameworks and techniques have been developed to improve the 

measurement. As the result, several companies assessed non-financial measures, such as quality, 

customer satisfaction, cycle time and innovation. (Nudurupati et al 2011) These non-financial 

measures were acting as leading indicators for the traditional financial measures (Ittner & 

Larcker 1998).  
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There are various definitions for leading and lagging indicators in the literature, but they are 

commonly defined in relation to a certain happening or outcome. Lagging indicators are 

measuring an event directly, when leading indicators are measuring an indication what takes 

place before that. (Lingard et al. 2017) In that logic, leading indicators provide a chance to detect 

a possible event before it happens and thus try to prevent it (Sinelnikov et al. 2015). Leading 

indicators can be defined as proactive performance measurement when lagging indicators 

measure the outcome. Leading indicators are used to indicate the performance of the company’s 

key work processes, culture and behavior and the preventing actions towards unwanted 

outcomes. Furthermore, the indicators recognize the controls for those unwanted outcomes. 

Lagging indicators are used to measure those unwanted outcomes after they have occurred. 

Lagging indicators can be seen as the ultimate evaluation of proactive monitoring, as they 

represent the outcomes that can be in the form of harm to people and assets. (Dyreborg 2009) 

 

Leading indicators can be either positive or negative indicators, which provide the management 

with early warning signs for unwanted results or other activities (Lingard et al. 2017). Leading 

indicators can be seen to have five key components that help in the definition of the indicator. 

Those features are being simple and closely connected to the process outcomes, objective and 

reliably measurable, easily and accurately communicated, broadly applicable in the company’s 

operations and understandable in the same way across different functions. (Sinelnikov et al. 

2015) 

 

The causal relationship between leading and lagging indicators can be complex. Lagging 

indicators can transform to leading indicators, if they are able to predict another unwanted 

outcome. Leading indicators and unwanted outcomes must have a reliable causal relationship 

between them so that the changes in the value of leading indicator predicts changes in the 

occurrence rate of outcomes. (Dyreborg 2009) There must be a balance between leading and 

lagging indicators, to ensure that correct activities are taken to reach the wanted outcomes. 

Combining the two indicator types leads to improved overall business performance, when 

tracking only another indicator will lead to having some important aspects unnoticed. If solely 

lagging indicators are tracked, there are no early warnings of the upcoming outcomes or 

measurement on the progress towards the strategic goals. Furthermore, the process is missing a 
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framework of actions required to achieve the goals. If solely relying on leading indicators, there 

is no confirmation whether the wanted outcomes are achieved or not. (Zheng et al. 2017) 

 

2.3.2 Selecting the indicators 

 

There are several different definitions for the criteria used to select key performance indicators. 

According to one definition, performance indicators should be available, unique and possible to 

evaluate (Holzer 1989). Another definition states that the performance indicators should be 

linked to the company’s strategy, be quantitative and provide accessible data. Furthermore, 

indicators should be easily understood, relevant to the goals, counterbalanced and commonly 

defined. (Niven 2006) 

 

Carlucci (2010) has identified four main criteria for selecting key performance indicators, which 

are relevance, reliability, comparability and consistency, and lastly, understandability and 

representation quality. The measures should provide relevant information to the decision-

making process. The selected indicators should be unique to enhance reliability, so that there is 

no duplication in their information. Furthermore, the indicators should directly measure the 

specified process as closely as possible, to increase their relevance. Comparability of an 

indicator enables the comparison between economic phenomena through high quality 

information. The indicators must be consistent in their definitions, and the policies and 

procedures that are related to them should stay unchanged over time. To be understandable the 

indicators should be clear in their meanings so that all users interpret the results correctly. Lastly, 

the indicators must be easily communicated and presented to other users and audience. (Carlucci 

2010) 

 

The selection process of key performance indicators can be defined as Multiple Criteria 

Decision-Making (MCDM), which considers several factors and interdependencies. For the 

selection itself, there is the model of Analytic Network Process (ANP), which can assist 

managers to select the most meaningful KPIs for their business. The basis of the model lies on 

the selection process criteria, which is theoretically defined. The model considers the 

interdependencies between indicators as well as between criteria and indicators. The model 
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enables to determine importance weights for the indicators, which increases process quality. 

The weights can be determined by priority-setting amongst the indicators and regarding the 

interdependencies between the indicators and the criteria. The dependencies are recognized 

based on a judgement process, which examines the feedback relationships between the 

indicators and criteria as well as the mutual interactions amongst the indicators. (Carlucci 2010) 

 

ANP is an application of the Analytic Hierarchy Process (AHP), which is a multi-criteria method 

used in decision-making. The method is based on a hierarchical representation of the decision 

issue, where the hierarchical dependencies amongst the issue elements are assessed. (Carlucci 

2010) AHP is based on the principles of decomposition, comparative judgement and synthesis 

of priorities (Shahin & Mahbod 2007). AHP is a measurement theory for quantifiable and 

intangible criteria. The theory has been applied to several different areas including decision-

making theory and resolving conflicts. (Vargas 1990) 

 

The ANP selection model takes into account the feedback relationships between the different 

elements of decision-making. The feedback relationships among indicators and between criteria 

and indicators are important to consider when selecting the most meaningful performance 

measures. If the dependencies amongst the factors are left out without consideration, the result 

can be decreased quality in the selection process and the results. The selection of KPIs begins 

with the creation of an initial list of chosen metrics. The initial list is then assessed through the 

criteria, which ensures high quality for the selection process, and meaningful indicators. 

(Carlucci 2010) 

 

2.4  Challenges in measurement 

 

Neely & Bourne (2000) argue that performance measurement system is too important and 

expensive to fail. If the company takes no action according to the measurement results, the entire 

implementation process becomes a waste of resources. During the 80s and early 90s, the main 

issue with performance measurement was to recognize meaningful indicators, which led 

organizations to measure wrong processes. Today, instead, the main issue is that organizations 
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measure too much and the amount of collected data can grow into enormous quantities. (Neely 

& Bourne 2000) Decision-makers in manufacturing come across a large amount of reports and 

metrics, which are used to evaluate the performance of the system. They often face problems 

with having too much information from different sources that lack practical guidance for 

improving the performance. The metrics provide plenty of different information, which might 

even be in a conflict with each other. This makes the tracking and improvement of overall 

manufacturing system challenging. What is more, when controlling the operations, managers 

often face issues with information isolation and indecision. (Jain et al. 2011) 

 

According to Neely & Bourne (2000), around 70 per cent of BSC implications fail. The authors 

recognize two main reasons behind the failure, them being a poor design of the system and 

difficulties in the implementation process. Having a clearly defined and well-communicated 

performance measurement system is important, but without a successful implementation it fails 

to have a full impact. In organizations the development and design of the measurement system 

is usually found easier than the implementation process. There are several reasons which cause 

measurement systems to fail, but they can be divided into two groups. The first main reason is 

designing the measurement system, or in other words to decide what to measure. If there are 

mistakes in the decision process, the implementation of the system becomes almost impossible. 

The second main reason considers the implementation process itself. Even though the measures 

might be correctly chosen, there is still a possibility to make decisions in the implementation 

phase, which can make the measures impractical in the specific organizational setting. (Neely 

& Bourne 2000) 

 

The process of designing a measurement system often begins with an analysis of what should 

be measured. Actually, the process should begin with defining the organization’s success map. 

The success map is a diagram representing the cause and effect relationships within the 

organization’s strategy and business operations. It represents the actions that can be taken and 

the consequences of these actions to other processes, which in turn improve the performance. 

As an example, a typical success map for a manufacturing company would argue that 

operational efficiency must be improved. In order to achieve this goal, the organization must 

improve their on-time-delivery (OTD). OTD is improved through reduced lead times and 
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improved stock control. These processes are improved, in turn, by communication with the 

employees. (Neely & Bourne 2000) An example of a success map is shown in Figure 5. 

 

 

Figure 5. An example for success map of a manufacturing company (Neely & Bourne 2000) 

 

The assessment of the most meaningful performance indicators is possible with utilizing the 

success map. The map provides understanding of the operational layers and represents those 

processes that must be measured to achieve the goal. Appropriate measures are related to the 

most important functions at the specific time and circumstance. (Neely & Bourne 2000) 

 

It is a common mistake for organizations to select the performance indicators through 

brainstorming without utilizing the success map. The brainstorming results are often represented 

in the form of performance measurement framework. This can lead to reselecting already 

existing measures without actually improving the PMS. Furthermore, if the implemented PMS 

fails reflect the strategy of the organization, employees might not understand the logic behind 

the selection process. As the end result, employees might not understand the organizational 

priorities and the measurement system fails. (Neely & Bourne 2000) 
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Even though the company might be able to identify the measured indicators correctly, there is 

still a possibility to come across difficulties in the implementation phase. The issues can be 

categorized under three main groups, which are political, infrastructural and focus. Employees 

might aim to hide the performance data, if they suspect that it could be used against them. What 

is more, employees might begin to focus on delivering the data instead of improving the actual 

performance. Infrastructural issues regard scattered data, which is located in separate and 

unlinked databases across the organization. Unlinked databases have inconsistent forms of data, 

which leads to an enormous task of re-engineering the information system. Lastly, overcoming 

these challenges might require more resources than the company can afford, when the project 

completion fails. (Neely & Bourne 2000) 

 

If the PMS is poorly constructed, it fails to provide benefits and can even bring harm to the 

organization (Perera et al. 1997). Thus, it is crucial to recognize the circumstances where 

performance measurement and management practices can offer improvements (Micheli & Mari 

2013). The relations amongst the measurement perspectives should be studied with statistical 

correlation, since they do not always reflect a cause-and-effect relation. Thus, the correlations 

must be discovered to assure that leading indicators offer good predictions. (Jakobsen et al. 

2010) 

 

Organizations might invest a large amount of resources for designing and implementing 

performance measurement indicators, but fail to modify them. Companies often regard that the 

selected indicators provide a perfect representation of the performance, but actually the 

operations and business environment are under continuous change. PMS should be regularly 

modified by analyzing the data that is collected through the system. Reformulation of the PMS 

enables performance improvements and enhances learning within the organization. (Micheli & 

Mari 2013)  
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3 PERFORMANCE MANAGEMENT IN OPERATIONS 

 

Global manufacturing companies can have operations in several locations, and the local markets 

are supported by the global operations and supply chain activities. The local business units are 

often relied to connect with the local business markets and run the local operations. The local 

market knowledge is crucial when making global decisions on capacity, production and 

inventory. Local units must provide performance information accurately to assist in the global 

operations and supply chain planning within the whole organization. To ensure accurate 

information, the organization can set up a beneficial incentive mechanism. (Norde et al. 2016) 

 

It is important to understand the effects of organizational processes (Baird 2017). That 

understanding enables to make meaningful decisions regarding resource allocation, as well as 

creating customer value and sustainable competitive advantage. Furthermore, focusing on the 

important processes increases the knowledge of managers and employees regarding those 

processes. (Beretta 2002) Managers must be aware of the process where data input is developed 

into a result, which is utilized in fundamental organizational processes. The performance 

measurement data should be referred against processes for it to be truly meaningful. (Simons 

2000, p. 59) 

 

Organizations face challenges due to continuous changes in business environment, which are 

driven by the shift from mass production to mass customization, increased customer knowledge, 

and the development of communication technology. The consequences can be seen as frequent 

changes in product types or unexpected changes in customer demand. (He et al. 2014) Thus, 

manufacturing companies are forced to continuously improve their management styles and 

philosophies. This continuous improvement can be supported by developing and implementing 

a PMS. Appropriate performance measures assist the company in decision-making within the 

current and future market circumstances. (Kasie & Belay 2013) 
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3.1  Daily operations management 

 

Variations in market demand and the supply of raw materials cause variations in manufacturers’ 

production cycles. Thus, planning the production effectively is challenging, and manufacturers 

require solutions for those challenges. (Lim et al. 2013) Companies are forced to redefine their 

productivity and quality strategies along with the utilized techniques, including their overall 

Operations Management (OM) approach. This change is further driven by the improvements in 

information technology, market globalization, decentralized operations and increased 

knowledge of environmental issues. Production Planning and Control (PPC) is one of the 

operations management functions, which is utilized in resource planning. What is more, the 

function ensures maximal production, quality and competitiveness through the utilization of 

resources. (Gunasekaran & Ngai 2011) 

 

The dimensions of PPC include outsourcing, global planning and scheduling, where the 

constraints and objectives might differ from traditional manufacturing. Other dimensions are 

Enterprise Resource Planning (ERP) for PPC and criteria for scheduling, which comprehend the 

minimum inventory and lead time. Lastly, the dimensions include the productivity of ERP in 

sharing and using real-time information, which is utilized in the decision-making regarding 

PPC. (Gunasekaran & Ngai 2011) 

 

Currently, manufacturing systems focus on machine and system layout flexibility when 

responding to changes in the business environment. However, the approaches can control only 

one type of change in the environment and cannot be applied for the use of existing resources. 

Operational flexibility assists manufacturing companies to respond to changes with already 

existing resources. To achieve this flexibility, companies must assess effective production 

planning and scheduling, through which the company is able to answer to customer needs cost-

efficiently and sustain business competitiveness. (He et al. 2014) 

 

In most cases, production planning is conducted centrally and controlled in distributed 

environment. The distributed nature of the production control forces to locate the development 
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approaches in different areas. Even though the locations might use the same criteria for PPC 

and scheduling, they might need to assess different strategic performance metrics and measures. 

(Gunasekaran & Ngai 2011) 

 

Organizations should attain performance measures which focus on key factors or value drivers 

to ensure the success of the business (Ittner et al. 2003). Value driver is a particular factor that 

is considered as essential for organization’s or business unit’s success (Baird 2017). By linking 

performance measures to value drivers, the organizational performance can be improved. This 

can be achieved by communicating the actions required to achieve business unit goals, 

motivation of desired performance as well as by providing feedback. (Ittner et al. 2003) 

 

When the focus is on those measures that have an essential meaning regarding success, 

managers and employees are provided with a clear understanding of the objectives. 

Furthermore, this improves the monitoring of employee performance in relation to the specific 

objectives. That in turn drives the improvement of organizational processes and enhances the 

possibility of goal achievement. (Baird 2017) Broad performance measure variety that is also 

aligned with the company’s strategy, is expected to improve organizational outcomes. This can 

be achieved by providing meaningful information to managers, which supports the decision-

making. (Grafton et al. 2010) 

 

3.1.1  Continuous improvement 

 

Lean Six Sigma (LSS) is currently one of the main business models that drive continuous 

improvement and it can be utilized in several sectors, including manufacturing and service 

providers (Albliwi et al. 2015). The number of models that enhance continuous improvement 

has grown due to constant changes in business environment. These changes include growing 

competition and demand as well as unstable economic situation in certain countries. Continuous 

improvement models, including LSS, aim to improve operational performance by decreasing 

the amount of waste, simplifying the production lines and increasing the value provided to 

customers. (Drohomeretski 2014)  
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Several authors identify Lean Six Sigma as an important approach for maintaining competitive 

advantage. Pfeffer (2010) argues that consistent practices and sustainable development 

strategies enable companies to achieve competitive advantage. (Pfeffer 2010) To remain 

competitive, a modern company must enhance sustainable development, for which Lean and 

Six Sigma have been identified as crucial methodologies. Some of the main advantages when 

utilizing the methodologies include increase in economic, social and environmental 

performance, and sustainability. (Cherrafi et al. 2016) 

 

As a business model and methodology, LSS aims to improve the results and consumer 

satisfaction through improved process performance. The performance is improved by reducing 

waste, non-value adding work, cycle time and variability. (Snee 2010; Naslund 2008) The waste 

that add no value to the process are motion, overproduction, over processing, lead time, rework, 

inventory and defects (Chakravorty & Shah 2012). The main principles of Lean include 

understanding of waste and value chain, process mapping, pull production and continuous 

improvement or aiming for perfection (Drohomeretski 2014). Furthermore, Lean manufacturing 

is a management approach that aims to increase the competitive advantage through eliminating 

non-value adding steps in the processes. This in turn improves efficiency and decreases process 

variability (Hodge et al. 2011). The implementation of Lean practices require a focus in the 

internal capabilities of the manufacturer. The implementation process is highly dependent on 

supplier involvement in the approach (Crute et al. 2003).  

 

Lean manufacturing and Six Sigma have become fundamental in today’s modern business 

environment. The use of these methodologies assists organizations to maintain or increase their 

competitive advantage. (Alhuraish et al. 2017) Lean, and Six Sigma aim to improve the 

processes that drive for improved quality in services and products (Nave 2002). The basis for 

Lean manufacturing is to reduce the amount of waste, when Six Sigma aims to simplify the 

processes, such as waste production, by eliminating process variations. (Alhuraish et al. 2017) 

Communication, change in organization culture, and commitment of the company management 

are crucial for a successful implementation of the methodologies. The outcomes of a successful 

implementation include improvements in the company’s ability to achieve the organizational 
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goals. What is more, this ability is even further increased through improved operational and 

financial performance (Alhuraish et al. 2017) 

 

Standard work is part of the Lean approach, and it aims to align the working phase amongst 

employees (Lu & Yang 2015). The features of the tool include the documentation of the 

sequence of operator work, operator movement and machine work. Machine work is an 

optimized and standardized process, which is utilized to produce one unit of a product in its time 

cycle. (Miltenburg 2007) Standard work enables engineers, managers, supervisors and operators 

to follow the same operation procedures. This enables cooperative work and decreases the 

amount of variability in the process. Standard work provides balanced flow of products and 

consistency in the output rate by defining the optimized work content required from each 

operator. (Lu & Yang 2015) 

 

A case study made by Poksinska et al. (2013) assesses the daily work of Lean leaders. It can be 

stated that there is a connection between Lean leadership and transformational leadership. The 

most important aspects of Lean leadership are empowering employees, participating in goal 

achievement, as well as focusing on learning and personal responsibility. It is important to 

emphasize employee focus by providing possibilities for personal development, growth and 

empowerment. (Poksinska et al. 2013) 

 

Poksinska et al. (2013) represent heuristics of Lean leaders, which they concluded from case 

studies. According to Lean leaderships, the task of a manager is to develop and maintain 

relationships. With adopting Lean production, the role of the manager is visible in the daily 

work and focuses on supporting the employees, rather than solely monitoring and controlling 

processes according to planned objectives and customer requirements. The manager is also 

responsible for receiving and providing information to the employees by establishing a flow of 

information, which includes both directions of the information flow. Information flow can be 

enhanced by using visual communication and control. Furthermore, simple visual tools can be 

used to clarify the goals, and give real-time feedback on performance. (Poksinska et al. 2013) 
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3.1.2 Interactive management 

 

Interactive management method including open discussion can assist in value recognition. The 

use of dialogue is important for internal commitment and formulation of performance measures 

that are linked to the company’s resources. Furthermore, the method increases internal 

commitment of employees to reach the strategic objectives. (Jakobsen et al. 2010) In addition, 

interactive management can lead to discovering of possibilities and constraints, values and 

opinions regarding reasonability (Norreklit et al. 2007). 

 

The management of a labor intense company is actually management of employees. The success 

of those companies is highly dependent on the productivity and performance of employees. In 

this management environment, performance should be measured using leading indicators, rather 

than lagging indicators. This enables the management to reach the required employee 

productivity and financial performance of the company. (Kasie & Belay 2013) Learning 

organizations evaluate their success by comparing outcomes to targets. Strategic evaluation is 

an essential feature of a learning organization. If there are changes in the circumstances, the 

performance measures that are used to monitor achievement, should be reconsidered and 

adjusted. Performance measures enable to align the product and process improvement policies 

developed by the management with operational actions. (Bond 1999) 

 

Use of broad information in measurement can increase the motivation of employees to provide 

useful feedback and assist in performance evaluation. Furthermore, using a PMS that is not 

entirely focused on financial measures provides the employees an opportunity to demonstrate 

strong performance on specific aspects and simultaneously identify improvement areas. (Baird 

2017) Assessing a broad range of measures can enhance coordination by evaluating the ability 

of employees to meet the objectives. It can also provide diagnostics and improve understanding 

of the effects that process performance has on organizational performance. (Atkinson et al. 

1997) 

 

Since organizations use series of metrics in performance measurement, the management is 

provided with an enormous amount of data. This increases the complexity of the management 
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tasks, since the amount of possible future events combined with the amount of potential 

corresponding decisions, is limitless. If the managers would assess all the details, it would 

require an access to the entire database of relevant events, which includes an enormous amount 

of data. Selectivity is a key management action to maintain the overall situation awareness 

without providing too many details, which confuse the interpretation. (Bond 1999) Data filtering 

is executed by recognizing the key performance variables, or in other words, critical success 

factors (Rockart 1979). 

 

3.2  Performance management system 

 

Performance measurement and performance management are often confused with each other, 

but actually performance measurement is a requirement for effective management (Nathan 

2009). Performance management can provide essential value to organizations, but it often fails 

due to employees’ sceptic views, the requirement for investments of resources and capital. What 

is more, if the performance management system is implemented poorly, it might even weaken 

strategic improvement. (Biron et al. 2011; Pulakos & O’Leary 2011) This can be caused by poor 

measurement of important performance indicators, which in turn shows as poor alignment of 

performance management actions (Guerra-López & Hutchinson 2013).  

 

Performance Measurement and Management (PMM) has been utilized to support organizations 

in achieving their goals from the beginning of modern corporations (Bourne et al. 2018). 

Currently, PMM is regarded as a collection of management processes, which exploits several 

different management tools and techniques. The methods, such as scorecards, measures, targets, 

performance reports and incentives are developed centrally and spread across the organization. 

(Franco-Santos et al. 2007) 

 

Traditionally, the research on PMM has focused on its formal aspects, rather than on the actual 

measurement process. The importance of knowledge on data collection, analysis, interpretation 

and communication has been recognized. By fully understanding that process, its impacts on 

actual organizational performance can be identified. (Bourne et al. 2005) These management 
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needs are based on the lack of impact from solely generating metrics and measuring the results. 

Organizations have recognized the need to manage the measurement results in order to gain 

success. This evolution on performance measurement has led to the development of several 

systems and models that focus on the performance measurement, but at the same time on 

management needs. (Hourneaux et al. 2017) 

 

PMM is essential for effective and efficient management in any business. PMM reports the 

current performance and compares it to the targets, thus enhancing effective control and 

correction. PMM systems are built with performance measurement system and performance 

management system, which work together. Even though performance measurement system is 

important for setting goals as well as collecting and analyzing performance data, it is not enough 

to manage an enterprise. There is a need for performance management system as well, which 

identifies the differences between actual and desired outcomes. The most critical differences are 

recognized for management intervention. What is more, the system studies the reasons behind 

the lacking performance results. When necessary, corrective actions are taken and monitored in 

order to improve the critical gaps in performance. (Melnyk et al. 2014) 

 

The integrated system built from the components of performance measurement and 

management takes into consideration the organizational, strategic, and environmental aspects 

(Melnyk et al. 2014). PMM has an essential role when managing an organization, starting from 

establishing position, which refers to assessing the current performance levels. Communication 

of the direction is important to enhance the goals and objectives that are to be achieved. PMM 

also aims to influence behavior by recognizing and assessing both good and poor performance, 

and stimulate action by identifying when to take corrective actions. Lastly, it facilitates both 

single and double loop learning as well as implements the organizational strategy to ensure the 

improvement. (Franco Santos et al. 2007) 

 

PMM model is required to be flexible and enable communication of complex relationships while 

maintaining a simple approach. Guerra-López & Hutchinson (2013) have developed and 

introduced the model of performance measurement, management, and improvement system. 

Performance measurement is in the central of the model, and it provides information for all 
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performance management aspects through leading indicators. The indicators are monitored 

continuously, and they provide performers and managers feedback on which performance 

variables must be improved and how. In addition to the leading indicators, the measurement 

includes lagging indicators. (Guerra-López & Hutchinson 2013) Performance measurement 

system is essential for effective and efficient performance management system, since it provides 

information that drives performance management processes (Bititci et al. 1997).  

 

Management activities have a high influence on whether the inputs and consequences support 

desired performance. Thus, the criteria for solutions must be based on causal factors, which 

ensures that various alternatives that meet the criteria are considered, rather than relying on 

familiar interventions. The model includes continuous monitoring of leading indicators, to 

examine whether the chosen performance improvement actions have the intended impact on 

them or not. To support the monitoring, the model suggests an ongoing feedback mechanism to 

provide relevant performance data on the measures that are accountable for the performance 

results. This feedback system can be in the form of a dashboard, or other similar performance 

supporting system. The system improves the performance of employees by increasing their 

knowledge on the performance environment and their own ability to influence the performance 

results. It must be acknowledged that only monitoring the data is not enough to improve the 

performance, but the data must be communicated to the parties that are responsible for results 

and decision-making. In addition, the monitored data must be used to measure and continuously 

improve performance. (Guerra-López & Hutchinson 2013) 

 

Finally, the model proposes to collect the ultimate performance results and document those in 

more traditional manner as a summative evaluation. This report improves the decision-making 

process and performance improvement actions. The data collected on lagging indicators have a 

crucial role, since they tend to focus primarily on the strategic and tactical levels of performance 

measurement. The formal summative evaluation findings trigger change creation, in the form 

of discrete and purposive actions. (Guerra-López & Hutchinson 2013) 

 

Smith and Bititci (2017) identify a theoretical framework where two dimensions of 

organizational control of performance measurement and management are regarded as separate. 
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These dimensions are technical and social control and the authors argue that by finding a correct 

balance between the two, it can lead to enhanced employee engagement as well as overall 

performance. Technical controls refer to performance measurement where social controls refer 

to performance management. These dimensions are identified as separate, but at the same time 

complementary to each other as changes in one have effects on the other. Internal competition, 

interval of control and resolution of control are factors that influence employee engagement and 

performance. Furthermore, they establish an important gap in the organizational control design 

regarding process management. (Smith & Bititci 2017) 

 

Smith and Bititci (2017) argue that there is an important connection between performance 

measurement, performance management, employee management and performance itself. 

Furthermore, their study establishes the interplay between performance to performance 

measurement, management practices and employee engagement. The study proposes that there 

is no negative impact on engagement caused by the measures and targets. (Smith & Bititci 2017) 

 

3.3  Reporting performance results 

 

Organizations use visual management aiming to improve performance by linking and aligning 

several different aspects, including vision, core values, objectives and culture of the company 

with other management systems, processes and stakeholders (Liff & Posey 2004). Dashboard is 

a visual and interactive tool used in performance management and it presents the most important 

information related to the organizational goals (Vilarinho et al. 2017). With the tool, users are 

able to identify, explore and communicate problem areas requiring intervention. This in turn 

supports involving all employees in the development process. (Yigitbasioglu & Velcu 2012) 

 

There can be several different purposes associated with the dashboard tool, such as monitoring, 

planning and communicating results (Pauwels et al. 2009). Monitoring is the performance 

analysis, which is done through the measured indicators and which should result as corrective 

actions when needed. Planning is the identification of objectives and strategies for the future, 

based on the dashboard reporting. (Vilarinho et al. 2017) Communication consists of 
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communicating the performance results and other important information to stakeholders as well 

as identifying the organizational values (Pauwels et al. 2009).  

 

Manufacturing industry has faced an unexpected increase in the amount of process data 

generated through the application of information-based technologies. These data-rich 

environments need advantaged data analytics to create manufacturing intelligence, which 

supports the operational efficiency and process innovation in the facilities. There are various 

requirements of simulation and modelling applications in the manufacturing industry. These are 

utilized to assist in design and manufacturing, production process optimization and education. 

(Zhou et al. 2018) 

 

3.3.1 Information flow 

 

Performance measurement is supported by information technology and Business Intelligence 

(BI) tools that enable to automate the data collection, data analysis and data integration as well 

as representation of the results (Brandl & Brandl 2012). The processes can be improved by using 

the DMAIC tool, which is a data-driven quality strategy. The tool utilizes the principles of LSS 

aiming to improve the quality of processes. (Yordanova 2015) 

 

The approach consists of five stages, which are define, measure, analyze, improve and control 

where definition includes identifying the problem and setting a specific target for the 

improvement area. Measurement refers to data collection, which is in line with the customer 

requirements. Analyzing the collected data aims to find the root causes for the problem, when 

improving refers to finding and implementing the solutions for those causes. Lastly, controlling 

refers to track the new process and analyze whether the implementation is done in a sustainably 

way. (Harry & Schroeder 2000) The DMAIC tool is presented in the Figure 6 below. In the 

classic feedback model managers regulate task performance by monitoring results and then 

adjusting the inputs to achieve a certain target. A better way would be to consider all the 

necessary individual data elements to describe the status of the system. (Bond 1999) 
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Figure 6. DMAIC tool 

 

Currently, the integration of situation awareness and visualization is an important application 

for enhancing situation awareness as well as supporting decision-making (Zhou et al. 2018). 

Situation awareness is the perception of the different elements in the environment by 

understanding their meaning and projecting their status in the near future (Endsley 1995). 

Visualization provides verification and validation, enhances the understanding of results and 

accepting the model as well as achieving credibility for simulation (Rohrer 2000). Smart 

Manufacturing System (SMS) is a tool used in manufacturing plants utilizing new technology 

that enables rapid and comprehensive information flow within the system. The usage of these 

technologies provide management with a great amount of data and information. It is important 

to be able to use the information effectively including rapid interpretation of the data and actions 

based on them. The system drives for intelligent decision-making by providing real-time data. 

Furthermore, the system is able to detect and prevent potential failures proactively. 

Manufacturers must respond to process changes efficiently, which is one of the main reasons 

for using SMS. (Jung et al. 2015) 

 

3.3.2 Reporting dashboard 

 

The developments in Information and Communication Technologies have led to continuously 

increasing amount of data. Organizations create a large amount of reports and information from 

the data using organizational information systems. There is a wide range of systems, including 

ERP, performance scorecards and BI software. Data flow and varying reporting tools provide 

an enormous amount of information that often get managers and decision-makers overwhelmed. 

This phenomenon is often referred as information overload. Poor design of representation of the 

data further increases the issue, since the attention of the decision-makers will be distracted 

rather than guided. (Yigitbasioglu & Velcu 2012) 
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The problem of information overload can be solved through performance dashboards, which 

assist in performance management by incorporating various concepts and applications, for 

example strategy maps, scorecards, and BI. The purpose of a dashboard is to collect, summarize, 

and present data collected from multiple different sources, such as ERP, and business intelligent 

software. Thus the dashboard offers the managers the possibility to see how different operational 

indicators are performing. Dashboard can be defined as a visual and interactive performance 

management tool, which displays the most important information needed to achieve 

organizational goals shown in a single view. What is more, it makes it possible to identify, 

explore, and communicate those areas of performance that need corrective actions. 

(Yigitbasioglu & Velcu 2012) 

 

Another way to define a dashboard is as a graphic user interface containing business 

performance measures, which help in managerial decision-making (Yigitbasioglu & Velcu 

2012). Few (2006, p. 34) defines a dashboard as a visual display arranged in a single screen 

allowing the user to monitor the information at once. Few also recognizes the aspect of 

displaying only the most important performance information that is needed to achieve the 

company’s specific objectives and goals. (Few 2006, p. 34) 

 

The data shown in a dashboard is a fragment of the whole data in the organization, thus 

visualizing the most important aspects. These represented indicators can be further analyzed by 

the users in order to discover the causes for not reaching goals. (Yigitbasioglu & Velcu 2012) 

The quality of providing a quick access and evaluation of the different organizational aspects is 

important, the main purpose being either improving internal control or performance 

management (Hanoa 2009). Dashboards can bring plenty of value to the organization, although 

the value is dependent on the features and the utilization of the tool. Furthermore, if the design 

of the dashboard is good, it can solve the problems of information overload and 

miscommunication regarding performance reporting in organizations. Thus, dashboards have 

an important role in performance measurement and management. (Yigitbasioglu & Velcu 2012) 

 

Dashboard is a data driven system providing information in a specific format to the decision-

makers and managers. Thus, dashboards must be evaluated based on their design features and 
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the user interaction when assessing them for decision-making process. (Yigitbasioglu & Velcu 

2012) O’Donnell & David (2000) suggest three highly important design perspectives for 

dashboards. First perspective is the interaction and feedback provided by the information 

systems facilitated in the dashboard. In addition, the perspectives include the format type of 

representation and the differences in the amount of information lead. (O’Donnell & David 2000) 

It is crucial to find a balance between the complexity and usability of the dashboard, since 

excessive features might have a negative effects on decision-making. What is more, excessive 

amount of information might overwhelm the user, which makes information load an important 

design aspect. (Yigitbasioglu & Velcu 2012) 

 

Dashboards have developed from plainly displaying KPIs to an interactive tools that offer 

support for decision-making with drill-down and scenario analysis. The assessment of BI 

software is important in the current business environment since it provides competitive 

advantage for organizations by visualizing the most critical information in real-time. BI 

software offers the possibility to recognize and analyze the connections between causes and 

effects within the company operations and performance. By recognizing these connections 

potential problems can be proactively solved. Even though there are some design features that 

are common universally, the functional design features are highly dependent on the purpose of 

the dashboards as well as the tasks, knowledge and personality of the users. Thus, a dashboard 

must incorporate interactivity and flexibility. (Yigitbasioglu & Velcu 2012) 

 

The lack of detailed, adapted and real-time information across the entire process of 

manufacturing may cause uncoordinated and excessive waiting and communication times on 

the production lines. Furthermore, the problems are even more excessive in changing 

circumstances. To provide a solution for the problem, Gröger et al. (2013) propose a concept of 

Operational Process Dashboard for Manufacturing (OPDM). The tool is a mobile dashboard for 

discrete manufacturing aiming to empower employees as well as increase information 

transparency, process awareness and agility on the production lines. (Gröger et al. 2013) 

 

OPDM enables production line workers to assess the current situation of the entire 

manufacturing process in addition to their local production unit. Furthermore, this enables 
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proactive actions based on metric predictions and improves communication with all 

participating employees. When the tool is combined with suitable organizational structure, it 

improves the performance, agility and transparency of the production level through the usage 

of comprehensive and updated information. (Gröger et al. 2013) 

 

Vilarinho et al. (2017) propose a design procedure for dashboard consisting of five main phases, 

which are presented in the Figure 7. Firstly, the production area of the company must be 

diagnosed to understand the current state and identify those priorities which should be 

considered when improving processes and equipment. In addition, the requirements from the 

organization towards the dashboard must be understood to be able to answer the specific needs 

and ensure the desired use. These requirements are then converted into technical solutions and 

the information system is prepared for data collection and information generation. This phase 

defines the dashboard template. Then, it must be assured that the required resources are available 

for the dashboard by improving the records of data and identifying crucial factors to ensure the 

operation and management of the dashboard. Lastly, the dashboard is implemented and its 

operation is ensured with supporting resources. Furthermore, the dashboard is monitored and 

analyzed to ensure that improvement actions can be taken for the dashboard to remain effective. 

(Vilarinho et al. 2017) 
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Figure 7. Dashboard design procedure (Vilarinho et al. 2017) 

 

A case study by Vilarinho et al. (2017) on the dashboard design process recognized main 

barriers that were present throughout the process. The main barriers include incomplete data 

recording in production, and lack of motivation from the side of the technicians for contributing 

to the process of developing the dashboard. In the case study it was identified that after the 

implementation it is crucial to follow up the use of the dashboard to further evaluate and improve 

it. This process of evaluation and improvement enables to recognize improvement actions that 

enhance the benefits of the dashboard and the activities that assure its usage. (Vilarinho et al. 

2017) 

 

3.4  Visualization on performance measurement and management 

 

Visualization in performance management refers to data, information and knowledge 

represented in a graphic form. The graphic format is conductive to provide insights, wide picture 

and understanding as well as communicate experiences. (Lengler & Eppler 2007) The utilization 

of Visual Management (VM) tools in business management has been growing within the recent 

years. These visual communication boards also assist managing performance by linking 
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operational improvement to strategy. (Bateman et al. 2016) Although, there is not much 

literature on VM due to which organizations lack of clear processes and methodology for 

implementing the method and the potential benefits that it might provide (Bititci et al. 2016). 

 

VM can be described as a system aiming to improve performance in the organization by 

focusing on the most important aspects for the improvement. With VM tools, an additional layer 

is included to the organizational processes and structures in the form of a graphical visualization. 

(Bititci et al. 2016) The use of VM in a business environment offers several benefits, including 

improving transparency within the organization, enhancing continuous improvement and 

providing the management with facts to support the decision-making. What is more, utilizing 

VM tools, the potential of issues regarding information overload or shortage are reduced. (Tezel 

et al. 2016) 

 

Visual Performance Management System (VPMS) can be seen as a system connecting 

performance measurement, management and the use of visual tools to create a comprehensive 

tool. According to a study made by Bititci et al. (2016), visual approach supports in defining 

and iteratively refining the objectives of an organization. The study indicates that VPMS creates 

a clear link between improvement projects and business goals, which are presented in a visual 

manner. The results of utilizing VPMS include support to performance measurement and 

representation as well as improvement of communication between different units and levels thus 

enhancing the collaboration both internally and externally. (Bititci et al. 2016) 
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4 METHODOLOGY 

 

Research study requires planning and selection of the most suitable research choices prior to the 

execution of the study. These choices include the research strategy, time perspective as well as 

data collection and analysis methods. (Saunders et al. 2009, p. 136) This chapter aims to assess 

the methodological choices and execution of this research study. First, the chapter introduces 

the context and aim of the study, followed by chosen research methods. Next, data collection 

and analysis methods are explained, and lastly the reliability aspects of the study are discussed. 

 

4.1  Research context and aim of the research 

 

The aim of this study is to further improve the performance measurement system in the case 

company including performance management, which is done with a new reporting tool. The 

study consists of two areas, from which the first one focuses on the development of the new 

reporting tool and its implementation within the organization. The other part of this study 

focuses on exploring the use of performance indicators as well as the reporting tool in daily 

work and management in the case company. The aim of this research is defined by the case 

company. 

 

The aim the research is to change the nature of performance measurement and management 

from backward-looking orientation to forward-looking. Furthermore, the case company has 

several different reporting systems, which makes the operations preview rather scattered within 

the company. The aim is to provide transparency to the reporting and measurement results 

within different units and locations as well as throughout all the management layers. What is 

more, by aligning the reporting into one tool, the global communication can be improved and 

made more efficient.  

 

As the result of the study, the aim is to provide a new reporting dashboard for the case company 

with new leading indicators in it. The study highlights the main benefits and needs for the 
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reporting dashboard, which will then be implemented in the company. Furthermore, the 

important aspects regarding change management and possible challenges within the 

implementation process of the operations performance management system as a whole are 

studied. Finally, the aim of the thesis is to improve the daily operations management globally. 

 

4.2  Methodological choices  

 

Research choices include three different categories, which are quantitative, qualitative and 

mixed methods. Quantitative refers to those data collection and analysis procedures using data 

that is in a numerical form. Qualitative methods use non-numerical data in the data collection 

and analysis processes. (Saunders et al. 2009) Mixed methods research combines qualitative 

and quantitative methods, which can be mixed in several different ways and used for various 

purposes. The motive for using mixed method is ensuring the quality of the study by decreasing 

the potential for biases, limitations and weaknesses that might occur when utilizing a single 

method. (Fidel 2008) Furthermore, the use of multiple methods enhances the possibility to better 

answer the research questions. In addition, it improves the evaluation of whether the research 

findings are correct and useful as well as which interpretations can be made based on them. 

(Saunders et al. 2009, p. 153) When combining more than one method in a study, the limitations 

of a single method are reduced by complementing one another (Chu 2015).  

 

This research consists of two separate research methods, which are qualitative semi-structured 

interviews and quantitative use of archival data of the case company. Thus, the mixed methods 

is utilized by addressing qualitative and quantitative research methods. The main focus is on the 

interviews, and the quantitative study provides support to the research results and conclusions. 

The time perspective used in the research is cross-sectional, meaning that the focus is on a 

particular time and information is collected from several different sources. Even though cross-

sectional time perspective lacks the ability to study a phenomenon over a long time period, it 

provides a broad view of it. (Saunders et al. 2009, p. 155) 

 



53 

 

 

4.3  Data collection 

 

A single case study is the method utilized in this research study, where qualitative and 

quantitative data collection methods are used. Case study as a research strategy is typically used 

for exploring a particular phenomenon through empirical investigation. What is more, a case 

study is researching the specific case within its real life context and it typically exploits plenty 

of sources of evidence. (Robson 2002, p. 178) There can be several different data collection 

methods utilized in the case study, which can also be used as a combination. As an example, 

those methods can be interviews, observation, documentary analysis and questionnaires. Case 

study enables rich understanding of the subject being studied and its context. (Saunders et al. 

2009, p. 146)  

 

The qualitative data is collected with semi-structured interviews from the case company’s 

employees to gain insights on the matter. Semi-structured interview is done on the basis of 

specific themes and questions, but the interview is flexible and can vary with different cases 

(Saunders et al. 2009, p. 320). These types of interviews include the possibility of asking probing 

questions and follow-up on the topics, which makes it very flexible (Chu & Ke 2017). Semi-

structured interviews enable to focus and further discover certain aspects that are found 

interesting and meaningful by the interviewee. In addition, this interview method enables to lead 

the interview to those topics that the researcher finds most important against the research aim. 

(Brinkmann 2013, p. 21) 

 

Sampling was executed as purposive sampling, where interviewed cases are chosen on the basis 

of which best enable to answer the research questions and meet the objectives. Purposive 

sampling is often utilized when working with rather small sample sizes, for example in case 

study. This method of sample selection enables to select cases that are particularly informative 

and offer useful information. (Saunders et al. 2009, p. 237) Together 14 employees were 

contacted for the interview, from which 12 were interviewed, which gives a rather high response 

rate of 86 per cent. 
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The interviewees were selected on the basis of their experience in the company and with 

operational processes. To get a wide range of data and insights the interviewees had different 

kind of experience and usage on the reporting tool. Interviewees were contacted by email or 

personally within the case company premises. The interviews were executed face-to-face or via 

Skype and all of them were recorded to support the analysis of the results. Participants with 

different backgrounds, working environments and point of views toward the performance 

reporting system provide wide insights to the research.  

 

It is often recommended that qualitative data, such as interview cases are collected until data 

saturation is reached. This means that additional interviews are collected until they provide only 

few, or none new information. (Saunders et al. 2009, p. 235) The acquired amount of interviews 

gives meaningful insights for the research. What is more, the interviewees have varying 

background and thus several views regarding performance were taken into consideration 

providing a comprehensive representation on the topic.  

 

The amount of interviewees was 12, and the total time of interviews was 463 minutes. One of 

the interviews was a group interview, so the average of interview time is around 42 minutes. 

The scope of the interviews was on the management side of the measurement system, including 

employees from several varying responsibilities for ensuring a broad overview on the topic. The 

interviews were recorded to ensure an extensive analysis on the results. Table 3 below presents 

the interviewees, including their current role in the company and their total experience in the 

case company. In the table, PG refers to Product Group.  
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Table 3. Interviewees 

  Role in the company Experience in the company 

1 PG Opex Manager Over 11 years 

2 HSE Trainee Over 2 years 

3 PG Quality Manager 10 years 

4 PG Quality Manager 10 years 

5 Global PG Opex Manager 7 years 

6 Division HSE Head and BU HSE Manager 23 years 

7 PG Opex Manager 15 years 

8 Operations Global Strategy Leader 15 years 

9 PG Quality Specialist 1,5 years 

10 Global PG Operations Manager 18 years 

11 PG Quality Manager Over 20 years 

12 Global PG Operations Manager 23 years 

 

To support the interview results, secondary data is collected from the case company’s archives 

as documentary secondary data. The use of documentary secondary data is typical in those 

research studies that utilize primary data collections methods as well. The data can be written, 

including material in the form of administrative and public records, minutes from meetings and 

journals and books or presented in a different form. (Saunders et al. 2009, p. 258) 

 

The second research method includes the development of a new reporting dashboard for the 

case company using the actual performance data available in the company database. With the 

development of the performance reporting dashboard the user experience is taken into 

consideration and the prototype is under ongoing development process. This method provides 

actual insights from the user perspective and from several different user cases. The dashboard 

is connected with the new leading indicators, which combines the metrics and the reporting 

together. This provides a possibility to analyze the adjusted reporting system in use in the case 

company. 

 

The archival data is collected and structured based on a relational data model, which represents 

the data through a collection of relations. Each of the relations in the model represent a table of 

values where each row in the table resembles a collection of related data values. The tables and 
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rows within are named according to the values to enable interpretation of the content of the 

tables. Furthermore, the network model is utilized in the presentation of the data by showing the 

type of the relationships. In this model the relation of 1:N, or one-to-many is utilized, where one 

instance of the record is connected to many record instances. (Elmasri & Navathe 2011, p. 51, 

60) 

 

4.4  Data analysis 

 

The aim of this chapter is to present the methods used to analyze the results from the data 

collection. The analysis method utilized in this research study is content analysis, which aims 

to make valid implications from texts or other meaningful material, which are in this case 

transcriptions of the interviews. Content analysis was chosen as data analysis method because 

it provides a wide understanding and new insights in the subject which is being studied. What 

is more, the technique enables the analysis of rather unstructured material, which is the case in 

semi-structured interviews. (Krippendorff 2004, p. 18, 44) 

 

Content analysis of the interviews is carried out by exploiting data categorization, which is a 

procedure of collecting data into groups. Data categorization consists of two main phases, which 

are first developing categories, and then combining these categories with relative chunks of data. 

The formulation of the categories is done by taking account the purpose of the research, in other 

words, the research questions and objectives. The categories should formulate logical sets of 

data. As a consequence it will provide a well-structured and analytical framework for further 

analysis of the data. Furthermore, during the analysis is further developing, the categorization 

will get more hierarchical structure. This will enable finding linkages within the data through 

category codes and labels. (Saunders et al. 2009, p. 492-493) The main content analysis 

categories used in this thesis are shown in the Figure 8 below.  
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Figure 8. Content analysis categories 

 

Secondary data analysis for the reporting tool outcomes is done by assessing the research 

objectives set by the case company. As the data was collected from the archival records of the 

case company, the main analysis was done with Power BI reporting tool. Power BI was used to 

connect to the data sources needed in the reporting dashboard. Furthermore, the tool enables to 

transform the data in to the needed form and to combine data from several sources. As a tool, 

Power BI is rather agile and enables complex relationship building within the data. Thus, the 

data is presented in a visual manner including the possibility to drill down to the lowest level of 

the data where the report is connected to. The reports can be viewed from mobile devices with 

supported formatting making the operations results available for the managers and other users.  

 

4.5  Reliability of the results 

 

The reliability of the results is enhanced through triangulation, which refers to the use of more 

than one data collection technique. Triangulation provides a complete understanding of the topic 

by taking into consideration different views of the studied matter. (Saunders et al. 2009, p. 146) 

Triangulation decreases the amount of limitations and possibilities for biases when compared to 

the use of a single research method. Thus, the results of this research study provide a broad 

answer to the research questions.  
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The interviews are focused on the people who are utilizing the results of performance 

measurement in the case company through some kind of reporting system. The amount of 

interviewees gives a comprehensive view of how the performance indicators and reporting tools 

are used in daily management and decision-making. What is more, the interviewees have 

varying experiences both in the company and overall. Most of the respondents have a wide 

background with performance measurement and the results.  

 

The study on the development of the new reporting dashboard utilizes both user experience and 

the actual real life data from the case company’s database. Since the reporting tool is connected 

to the database, there is no human error in collecting the values. The Division in the case 

company, to which the reporting tool was made is rather large and has operations in several 

countries all over the world. What is more, the products that the Division is producing have 

different scales of manufacturing. Thus, the data and user experience gives a comprehensive 

combination of information from complex and global business environment.  

 

As the limitation, the research study is aimed for a large company with complex management 

and varying products. What is more, the case company operates in the global environment, 

which increases the complexity. Thus, the results of the study might not be generalizable. In 

addition the data content and structure vary within different organizations with the user needs, 

which makes especially the design of a reporting dashboard dependent on the company.  
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5 RESULTS 

 

The aim of this chapter is to assess the results of the research study. Firstly, the main information 

of the case company is being presented as well as the background and starting point for the 

study. Then, the chapter is divided into two separate parts, from which the first presents the 

results from the semi-structured interviews. The other part explains the results from the use of 

quantitative data, consisting of the development process of the new dashboard and its main 

functionalities. Finally, the results from both studies are concluded and combined into one 

complete entity. What is more, the results are then compared to the objectives of the study and 

the previous situation.  

 

5.1  Case company introduction 

 

The case company was founded in 1988 and is currently operating in roughly 100 countries all 

over the world. Having worked amongst the leading operators of electrical technology for over 

four decades, the company has a position of a pioneering technology leader. The case company 

is working with utilities, industry, transportation and infrastructure areas and has a leading 

position with building the future of industrial digitalization. Since being a large company, the 

organization is divided further starting from the Group to Divisions and further to Business 

Units (BU). The Business Units consequently consists of Product Groups (PG). The 

organizational structure of the case company is presented in the Figure 9.  

 

 

Figure 9. Organizational structure of the case company 
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This thesis focuses on one Business Unit and thus the five subsequent Product Groups are 

indirectly connected to the analysis as well. The Business Unit in question has around 14 000 

employees and 31 manufacturing sites around the world. For the Business Unit, it is 

characteristic to have a wide range of different products with relatively long lead times in the 

manufacturing lines.  

 

The background of the performance reporting in the Business Unit has been rather scattered, 

and it has been managed by each local units separately. Various types of measurement and 

reporting tools have been used, chosen based on the specific needs of every single site. Thus, 

the reporting has been missing comparability between the units. In addition, the interpretation 

of the indicator measurement and data output can vary between units and individual people. The 

basis for monthly reporting cycle is presented in the Figure 10 below. There has been 

developments during the recent years, when the Business Unit upgraded reporting from monthly 

shared presentations to an Excel-based dashboard, which is accessible all times. The reporting 

dashboard developed in this research study is the next step towards centralized, connected and 

more agile reporting. 

 

 

Figure 10. Monthly reporting cycle 

 

The monthly reporting cycle begins with the units to input data to the measurement system, 

which are then collected to different databases. The data is then transformed in to the form of 

key performance indicators, which are then connected by different reporting tools. Furthermore, 

based on the data, the reporting of the performance is done and viewed. Based on the reporting 

and performance results, the managers make decisions on which aspects to focus on and whether 
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there is a need for any actions on the local units. Lastly, those possible actions are executed, and 

the reporting cycle begins again. This study is mainly focusing on the phase of connecting a 

single reporting tool to the needed data. 

 

5.2  Current state regarding indicators 

 

In the interview study, several respondents considered that there are currently multiple separate 

systems collecting the measurement data. This makes the data collection rather scattered and it 

would be more beneficial and clear to have only one system. Furthermore, as the case company 

is very large, the separate measurement systems are rather volatile. There are small changes 

around the organization, which when combined increase the complexity of the system.  

 

One highlighted theme was the manual work required in the current measurement system. The 

more manual work there is, the higher the potential of mistakes and errors. On the other hand, 

one of the respondents noted that there is a tendency to automate the data collection too much. 

This can lead to having less attention on the quality of data, which might consequently lead to 

having data, but not being clear on where it is coming from or what it actually is. As a 

conclusion, some routine tasks can be automated in the condition that it is fully understood what 

data actually goes in the system, what the system does with it and what are the potential risks. 

In addition, when automating data collection, the data must be able to be verified.  

 

It was pointed out that the clear criteria for the performance indicators should be improved, to 

enable improved analysis by creating mutual understanding of what actually is being measured. 

In addition, the measurement procedures differ between production units, which decreases the 

reliability of the indicators on the global level. Few respondents stated that indicator definitions 

are changed quite often, which has negative effects on performance. What is more, it takes quite 

some time from the employees to get familiar with the new definitions and it would be better to 

keep them stable for a longer period. One of the respondents concluded the importance of 

understanding what is being measured in the following way: 

“If there is no understanding of what the indicator is telling, there is no sense to use it.” 
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One highlighted theme regarding the interpretation of the current indicators was the habit to 

average the results. Since the case company is very large and have different products and units, 

which are in different scales compared to each other, the results might be incomparable. When 

measuring with the same rules and indicators, the results might be misleading, if not being 

familiar with the individual unit. As an example, if another unit is producing multiple times the 

amount than another, there is room for more issues and errors. Furthermore, averaging the 

results can hide bad performance, if the other ones are performing well. In the worst case, getting 

an average might lead into unnoticing a bad performance from the product or unit which is 

bringing the most revenue. The issues relating to averaging were explained by one interviewee 

as following: 

“Sometimes averaging is kind of destroying things, because the more you have average, the 

more average the data starts to be and even if you put every single distribution into one it start 

to be normal distribution and it is sometimes maybe misleading people.” 

 

If people understand the measures and their meaning, the next challenge is to get everyone to 

actually follow them, because for example internal politics or other issues. One improvement 

point was that there are currently too many performance indicators, even though the amount has 

been decreasing steadily. Several respondents recognized the importance of having less 

indicators the higher in the organization they are followed. Furthermore, the problem has been 

that some of the indicators are collected and reported, but no actions have been made based on 

them. One of the respondents stated: 

“The feedback loop for the actions should be improved, there is no sense just to collect and see 

the graphs if there is no actions started, but that is not the fault of the KPIs of course.” 

 

Almost every respondent noticed some difficulties in detecting root causes for the results with 

the current systems. Depending on the system used, some respondents stated that it is possible 

for some of the indicators but not easy. Typically the actual causes are investigated when there 

is an indication of poor performance for a certain individual indicator. The current indicators 

give an indication if something is going into bad direction, but the actual root cause must be 

explored case by case. One of the respondents explained the inability to detect root causes as 

following: 
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“KPI showing a number does not tell anything, there are tons of reasons possible behind that, 

so you need to dig deeper to find what really went wrong.” 

 

For Business Unit or even Product Group, the current indicators are not able to provide an 

answer regarding what is happening in the local level, since the results are shown as average. 

Thus, it was noted in the interviews that there is a need to drill down to a department level in a 

specific factory to analyze the situation. One respondent pointed out that sometimes when an 

indicator is simplified and consolidated, the original purpose of it is lost.  

 

5.2.1 Benefits of the new leading indicators 

 

All of the respondents highlighted the importance of exploiting leading indicators when 

following the performance in a manufacturing company. The main benefit based on the 

interviews is that use of leading indicators will enable faster problem solving. Furthermore, 

when the issues are noticed earlier, they will be less costly and easier to fix, even before they 

become a problem to the customer. The industry where the case company is operating has 

typically long cycle and lead times, meaning that the feedback loop from user experience is long 

as well. This emphasizes the importance of reacting quickly, because if relying on the 

information gained from the customers, the reaction will be very slow. Furthermore, the change 

in a large company takes time, so with leading indicators predicting the results enables reaction 

before the numbers are dropped any further. One of the respondents stated: 

“Leading indicators are the only way to get to the goal, because you cannot really measure the 

results, it does not tell what actually happened and how the result was reached.” 

 

It was pointed out that local units typically use leading indicators in daily operations 

management already. Factories cannot operate based on indicators followed on the monthly 

basis. Furthermore, it was highlighted that leading indicators are the most important indicators 

when it comes to operative management, if the goal is to deliver the products on time. One of 

the main themes from the interviews was regarding the importance of changing the focus from 

history to the future to be proactive instead of reactive. Leading indicators can have more 

developed analysis methods, which are based on the cumulative error of the indicators, which 
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will enable even earlier detection of potential issues. The respondents also noticed the 

importance of leading indicators from the strategic perspective. One of the respondents 

summarized the meaning of leading indicators in the following way: 

“From a strategic perspective it all comes down to the leading indicators, if right actions are 

taken in the proactive side, there is more time to react before the customer notices that there 

are difficulties.” 

 

One of the respondents pointed out, that there is a gap of one day between the input and output 

of data. Thus, if leading indicators are implemented to the measurement and reporting system, 

they should be visually marked by hand to react faster. What is more, having a day gap for 

leading indicators destroys their original meaning. It was also noted by few other interviewees 

that there can be varying levels of leading indicators as well. Sometimes an indicator is regarded 

leading if it is measured earlier in the process, which is not actually the case. One of the 

respondents concluded the benefits of leading indicators in the following way: 

“If we would somehow have true leading indicators, they will enable us not to have problems.” 

 

One of the respondents regarded that when leading indicators enable to take corrective actions 

in the early phase of the process, it would be easier to comprehend what is happening. Thus, 

when following the results on the monthly basis, it is rather complicated to analyze the numbers 

and their root causes. Another respondent noted that with the leading indicators the amount of 

results not reaching the target will be smaller and thus there is less intervention needed on the 

local units. This on the other hand will make the work of managers easier and provide more 

time for other work. There is always a limit in the available resources, and through this change 

the resources can be better allocated by identifying from the beginning what works and what 

not.  

 

The effects followed by the implementation of the leading indicators were regarded as positive 

according to the respondents. Few of the respondents noted that the reactions made based on the 

reports will be different with leading indicators included in the dashboard, and especially faster. 

What is more, when the problems are corrected in the early phase, the corrective actions will be 

always easier and cheaper. If the issues are not corrected in the early phase, they might affect 
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the quality costs. One of the respondents highlighted the effects of leading indicators in the 

following way: 

“(Leading indicators) enable to create a better service to the plants and therefore create a better 

service to the customers.” 

 

It was noted by one of the interviewees that leading indicators might enable the monitoring of 

ongoing work, which could then be improved based on the results. The indirect effects of the 

improvement of ongoing work would include improving productivity, reducing lead times and 

less inventory. Few respondents noted that leading indicators could affect indirectly by making 

the overall process more stable.  

 

One of the highlighted themes regarding data collection was automating the collection. 

Furthermore, it was noted that measuring the leading indicators does not alone change anything, 

but it will create additional work for someone unless it is automated. In addition, the change 

itself becomes from the way of utilizing the data and whether there is a process of how the data 

is used. One of the respondents concluded the change caused by leading indicators as following: 

“There is no change whatsoever if we just put the leading indicators somewhere, it is then about 

the process of how we report it and are they supporting the process.” 

 

5.2.2  Implementation process of the indicators 

 

All of the respondents considered that when implementing the leading indicators to the 

measurement system, there will be some changes seen in the organization. Even though, broader 

organizational changes are not required based on most of the respondents. It was highlighted 

that the changes require realigning the responsibilities between employees. One of the 

respondents stated that leading indicators lead to acting faster for arising issues, which on the 

other hand leads into changing responsibilities. In addition the implementation requires certain 

changes of focus on which things are addressed. The importance of communication was 

concluded as following: 
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“Communication is the first I mean you need to involve, you need to have a vision where do you 

want to be, and then you need to understand where we are today, because you cannot build a 

road to the future state if you do not understand where we are starting from.” 

 

According to one of the respondents, to add leading indicators to the measurement system might 

require some adjustments in the setups in the current ERP system. Furthermore, to follow 

leading indicators might require some additional logging of values, or even setting up another 

tool for collecting the needed data. It was pointed out several times that the implementation 

requires setting up an ownership for the indicators. Someone must understand how the indicators 

should be measured and interpreted based on the Business Unit requirements. This is important 

for ensuring that every unit is measuring the same thing, interpreting it the same way and using 

the output data the same way. 

 

Most of the respondents regarded that the changes can effect broadly throughout the 

organization. One respondent highlighted that the change will have effects on every employee’s 

work from high level management to daily operations management. Eventually the change will 

save time by making the reaction times shorter thus enabling employees throughout the 

organization to focus on other tasks. One of the respondents highlighted that the indicators 

should not be monitored solely by high level management, but also by the teams that are able to 

actually make the improvements.  

 

When it comes to change management regarding the implementation of leading indicators, all 

of the respondents highlighted the importance on proper communication. What is more, the 

communication must be done in such manner that every employee understands the change and 

the reasons behind the change. Change management requires being present during the change. 

One of the respondents concluded the most important aspect of change management in the 

following way: 

“When it comes to change management, it is not the question of getting the leading indicators 

there, but to make sure that people know what to do with the new information.” 
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As part of the communication, several respondents pointed out the importance of highlighting 

the benefit what the new indicators can provide to the people who are in the middle of the 

change. If the local people in the units doing the actual input of metrics do not see the value 

provided to them by those metrics, they are unmotivated to work for that.  

 

In the interviews it was highlighted that when implementing leading indicators to the 

measurement and reporting system, it is crucial to ensure that the goal of the measurement is 

regarded. Few of the respondents stated that the worst case would be to investigate what data 

can be retrieved from the process and then collect that without any objective. Thus, it must be 

clear what is being measured and what is aimed to be achieved with the measurement results. 

 

Several respondents highlighted the importance of providing benefits for the local units 

measuring the performance themselves and inputting the data into the system. Furthermore, the 

indicators should not solely provide benefit to the people outside of operations, since that does 

not improve the results. One of the respondents noted that a good indicator is such that the 

people collecting the data use it themselves. If, on the other hand, an indicator is not good, it 

will end up as side reporting, meaning that the units provide the numbers to the upper level but 

do not utilize them in the actual production process, where the improvements can be made. What 

is more, none of the respondents regarded that there would be negative impacts of the indicators 

to their personal work. Most of the respondents stated that the changes will have a good impact 

both directly and indirectly to their personal work. 

 

As a conclusion from the interview results regarding performance indicators it can be stated that 

the current system in the case company includes too many measures that are interpreted in 

varying ways. The data is collected in a scattered manner, and the interviewees noted that it 

would be more beneficial to standardize the collection process. The standardization would 

enable mutual understanding of the indicator results and could even lead to standardized 

processes. Leading indicators are regarded to improve the performance measurement by 

enabling preventive actions and identifying root causes for poor performance. When the 

potential problems are identified in the early phase of the production the corrective actions are 

less costly and easier to execute. These benefits provided by leading indicators must be 
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communicated to the employees as part of the implementation process. Proper communication 

ensures that every employee is aware of the measurement goals and motivated to align their 

daily work with the new process.  

 

5.3  Current state regarding performance reporting 

 

All of the respondents are using some kind of performance measurement reporting tool for 

following the performance. Several respondents are viewing the performance measurement 

results on a monthly basis. Furthermore, the monthly monitor includes further communication 

if some of the indicators are performing under a certain level, which will lead into action plans 

for improvement.  

 

Several respondents highlighted issues regarding the data interpretation in the section of the 

reporting tool as well. If the units understand the indicator definitions when measuring them 

and inputting the values to the systems, the next issue arising is whether the people following 

those indicators understand what they are measuring. Several respondents stated that not all of 

the indicators used in the reporting are clear. There can be misleading ways of presenting the 

measurement results, resulting into increased potential for additional interpretations. One of the 

respondents summarized the risk of misunderstanding the measurement results as following: 

“There is a risk for example with on-time-delivery, because of different scales of products so 

that bigger percentage does not necessarily mean fewer mistakes, but that the products are in 

different scale.” 

 

Regarding interpretation of the measurement reports, it was highlighted that there are several 

different reporting systems within the company. What is more, units tend to take the data from 

different locations depending for example on the maturity of their IT department. Few of the 

interviewees regarded that the reporting tool they are utilizing in their daily work is not usable 

enough, and the numbers might not be trusted. When discussing the benefits in the current 

reporting system, one of the respondents stated the following: 
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“Honestly not so much benefits (in the current system), maybe it is somehow working but in 

2018 it does not provide us with what we need in management today.” 

 

Several interviewees highlighted that to ensure meaningful reporting, the criteria behind the 

report should be understood. One problem is that people might not understand what the data 

actually is in the report and what is behind it, so from what it is built from. In addition the units 

have different ways of calculating the numbers, which makes the interpretation of the results 

and comparison between units difficult and in the worst case incorrect. One of the respondents 

pointed out that it is important that everyone understands the impact of their day to day decisions 

on the metrics. One of the respondents concluded the improvement points regarding 

interpretation in the current system as follows: 

“It could be improved that there is always a clear formula available for displayed indicators so 

the interpretation is clear.” 

 

It was stated that currently there is a gap between reporting deadlines and when the data is 

needed. Due to that, some of the data provided for the reports are not in their final stage at that 

time, but the numbers might change the following day. This decreases the credibility of the 

performance data and reports as the basis of decision-making. One of the highlighted themes 

regarding the improvement points in the current reporting systems was the inability to combine 

data from different sources. One respondent pointed out that it would enable a new level of 

freedom when reviewing the reports. What is more, some of the respondents regarded that the 

ability to create combinations between indicators is missing in the current system they use.  

 

Some of the respondents stated that the information within the reports is complex, which 

decreases the usability. The complexity is increased by changes in the measurement definitions, 

their scopes and targets. These changes are difficult to communicate to a large amount of people 

working all around the world. Thus, there has been misunderstandings within the case company 

of what certain measurements are aiming to achieve. When it comes to interpreting the 

measurement results in the current reports, several of the respondents agreed that there can be 

alternative interpretations. There must be knowledge of how the numbers are reported to enable 

the same interpretation is the same in the measurement and monitoring. What is more, it is 
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crucial for the people monitoring the reports to understand what is behind the numbers. It was 

noticed that by harmonizing the indicators, the interpretation would be improved, or as one of 

the respondents regarded: 

“The data should be harmonized because otherwise there can be alternative interpretations, so 

people think that the indicator is measured in another way.” 

 

5.3.1 Benefits of the new reporting dashboard 

 

All the respondents regarded that the implementation of the new dashboard can bring benefits 

to the communication of measurement results. The main theme which was highlighted as the 

benefit of the tool was the fact that it is faster for building reports, which saves time from the 

employees. Thus, the time which was previously used for creating reports, can in the future be 

used to focus on supporting the units to achieve their goals. Another important factor was the 

decreased amount of possible errors. When there are less people in between the measurement 

and reporting, there is less possibilities for human error.  

 

Few of the respondents had already some experience with the new dashboard in the time of the 

interviews. Those respondents regarded that the new tool is easy to use and the ability to access 

the dashboard independent of the physical location was highlighted. Furthermore, the usability 

benefits that were pointed out in the interviews include easy filtering of the data, which enables 

to view the data from different angles rather quickly. It was highlighted that by collecting all 

the data into one place, the tool improves performance management and saves time from 

retrieving the data from different locations.  

 

It was highlighted that in order to enable a successful implementation, every employee must 

understand their new roles and adjust their work accordingly. It was pointed out by several 

respondents that the changes can be seen rather wide, if correctly implemented. The effects of 

the change regard people entering and reporting the data to people developing corrective actions 

based on that data.  
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Several interviewees regarded that the dashboard should be somewhat standardized, so that it 

would look the same for each user. This will further enable all the users to understand the reports 

in the same way. Even though, the report should not be too standardized, which would restrict 

the view of the dashboard and all employees might not be able to reach the specific information 

they need. Few of the respondents pointed out that the standardization of the indicators could 

also lead towards standardized operations models and processes, which would bring even more 

value. One of the benefits of the standardization on that level is that there is a need for only one 

development investment, which impacts all operations. Currently, every single unit have their 

own development processes, and this is rather difficult to manage on the global level. 

 

When it comes to global communication, few of the respondents stated that the tool can be very 

useful for benchmarking best practices from other factories. This is enabled by a feature of the 

tool which combines data from all the Product Groups in the specific Business Unit. 

Furthermore, the tool can set a common base for global communication where everyone can 

share the same picture. The transparency of reporting and communication can be enhanced with 

the new tool and people can have more frequent communication regarding the reporting results. 

Although, for the global communication to be effective and creating an understanding of each 

other’s business is a predecessor for that. One of the respondents concluded the global 

communication matters as follows:  

“I think it is creating a common language and as it is stated in a lot of communication that it is 

the single source of truth that it is then easy to say and statement that this is how we are but it 

requires quite a long term work.” 

 

Several interviewees noted that the new reporting system will directly save up time from them, 

or from other people making the reports at the moment. When all the indicator results are in the 

same place, the information is easier and faster to retrieve for analysis. Thus, more time is 

provided to make improvements and approach those teams that are having issues. When the 

managers are able to use more time for the analysis and actions, it will lead to better indicator 

results. One of the respondents stated the following regarding potential benefits of the new 

dashboard: 

“Our work will be more effective, productive and better forecasted.” 
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5.3.2 Implementation process of the dashboard 

 

When it comes to implementation of the new dashboard, the importance of communication was 

noted there as well. Few of the respondents highlighted that pointing out the benefits that the 

dashboard can bring is an important factor of communication. Emphasize on the benefits to 

factory operations will increase the motivation to input the metrics on time, which will enable 

reporting on time as well. To highlight the benefits, it must be addressed that the new system is 

replacing the previous system. One of the respondents summarized the communication message 

following: 

“We get something out, we replace it with something better and that brings value to the whole 

organization.” 

 

Change management includes involvement through education and supporting the people using 

the new dashboard. One of the respondents pointed out the importance of education, since 

people have a tendency to get frustrated if there are difficulties in learning to use a new tool. In 

the worst case this might lead into a stigma for the tool itself, which might be rather challenging 

to overcome later. In addition to training, one of the repeating themes was to involve the people 

from the beginning of the development process. One of the respondents pointed out that to 

ensure the credibility of the dashboard, it should be monitored in the early phase of data 

collection, thus enabling to better improve it.  

 

Some of the respondents regarded that there might be some resistance towards the new system 

due to the human nature to resist all change. On the other hand, some of the respondents regarded 

that there will be no resistance, since the new dashboard will ease up the work. What is more, 

when the managers are able to view the results faster, they are provided with time to actually do 

something about the results, not just to view and show them. One of the respondents argued for 

not having resistance in the following way: 

“No resistance, because the same data is available already in different places, so this only 

makes lives easier.” 
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As highlighted in the interviews, the importance of the data integrity must be addressed from 

the beginning of the implementation. When monitoring the results, the managers must be able 

to trust the data and to understand the calculations behind the numbers, thus being able to make 

actions based on the results. People that enter the data in the factories must be trained properly 

to ensure that they are not providing only partial information in the system, which will further 

destroy the result interpretation.  

 

When considering what makes a reporting dashboard easy to use for the end users, the 

opportunity to drill down was highlighted by several respondents. Regarding data content, the 

importance of visualizing trend lines and values against the targets was noted. What is more, 

one of the respondents regarded that it would be beneficial to enable the units to add comments 

to the report in standardized form, if some of the measures are performing poorly.  

 

It was noted in the interviews that for the tool to be usable, it must be tested in the context of 

the current organizational systems. The tool should be quick and agile in processing the data to 

be useful. To ensure usability and meaningful data, the indicators presented in the dashboard 

must have definitions. When people understand the numbers in the same way, the comparison 

between the different units is further enabled. One of the respondents concluded the 

interpretation issues regarding units in the following way: 

“KPI descriptions need to be on at least two levels, one is the description of the KPI and then 

even another layer which is then the description of the input numbers.” 

 

It was noted by the interviewees that since the new tool comes with license fees, there might be 

some issues regarding the management of the access rights. In the worst case, there will be too 

much restrictions for the use of the tool based on the license fees, which will decrease the 

benefits that could be achieved with the tool. One of the respondents concluded the potential 

issues regarding the license fees as follows: 

“Not restricting the use based on the yearly costs without considering the benefits compared to 

the current system.” 
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In conclusion, the main issue that was highlighted in the interviews regarding performance 

reporting was its complexity. There are several reports that have inconsistent data content and 

the measurement result interpretations are not defined with enough clarity. The main reporting 

needs are to combine data from several sources, which would enhance and align global 

communication. Standardized reporting saves time from managers from making the reports and 

retrieving the data from different locations. Thus, the management is provided with time to make 

decisions and corrective actions based on the results. As part of the implementation process, 

these benefits must be communicated to the employees. Those employees that will utilize the 

tool in their daily work must be educated to use it to reduce the amount of change resistance. 

Although, it was noted in the interviews that since the new reporting tool presents the same data 

in improved manner, the amount of resistance is expected to be rather low.  

 

5.4  Long term effects of the visual management changes 

 

One highlighted theme from the interviews regarding long term effects from both the leading 

indicators and reporting dashboard was the improvement of overall efficiency of the company. 

Furthermore, few of the respondents regarded that this would lead to effective customer service 

improvement process. These benefits can be achieved by wasting less time on non-value adding 

work, which is in this case the creation of reports. 

 

The long term effects on the reporting processes were pointed out in terms of faster and more 

reliable reporting process. This can eventually lead into improved overall productivity for both 

corporate functions and the whole organization. It was also noted in the interviews that leading 

indicators will improve the possibility to predict the performance and thus the business. What 

is more, one of the respondents pointed out that the final target that follows the implementation 

project in long term should be to have the indicators as the basis for improvements of the 

processes in the company. One of the respondents concluded the long term effects on 

performance in the following matter: 

“If we have the right KPIs and right kind of review processes and be able to create actions 

based on the KPIs, it will improve overall performance and levels.” 
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For future improvements it would be beneficial to review the process and continue it even 

further to harmonize it. This would enable transparency on which units are reporting under 

which indicator and analyze whether they are reporting the correct things in the correct way. 

What is more, standardizing of what is being measured, followed by standardizing the processes 

will be a bigger change. In the long haul the end result can be a real transformation of the 

company in the matter of how things are done in different locations. This would lead into 

consistent outcomes of the processes within varying locations in terms of on-time-deliveries, 

costs, and quality. The ultimate result would be to ensure long term sustainability for the 

company. One of the respondents regarded that the long term effects would lead in to shorter 

lead times in the production and higher performance for on-time-delivery.  

 

Regarding the standardization of processes and performance reporting, one of the respondents 

pointed out that even though transparency is important, all the layers of the business should be 

understood from drilling point of view. One of the respondents concluded this contradiction as 

follows: 

“We are clearly going into a bit more unified or even centralized system and that changes 

things, but the worst scenario is that everybody around the globe is looking at the core 

manufacturing delay.” 

 

As a conclusion, the most important aspects to consider in the performance reporting process 

according to the interviews are presented in the Figure 11 below. In the first phase of data input, 

it was highlighted to make sure that the people measuring and inputting the data understand 

what is actually being measured and that the results are correct, meaningful and most 

importantly in line with the management objectives. What is more, the people collecting the 

data must benefit from the process themselves to be motivated to input the correct data on time. 

The data input should be as automated as possible, so that it would not increase the load for 

manual work, when new indicators are added to the system. 
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Figure 11. Important aspects for each reporting phase 

 

When building the report, it is important to have a direct contact to the database to minimize the 

potential for human error. Another highlighted theme was to be able to combine data from 

different sources and different local units to a single reporting dashboard. This would enable 

result comparison between the units and a comprehensive view of the performance of the 

Business Unit, not only from one side of the business. Lastly, the third crucial point in the 

reporting dashboard regarding data content is to have the data updated and the update time 

transparent for the users. 

 

In the reporting phase when different people are following the performance, it is crucial that 

they understand the metrics and their calculations correctly. If the people viewing the reports 

interpret the data differently than the people who measure it, then they are not following the 

same thing. In addition to interpretation issues the tool must provide a comprehensive view of 

operations for different layers of management, thus enabling an easy use of the system. When 

viewing the reports, the importance of having all the needed data within the one tool is 

highlighted. Thus, it needs to be assessed in the data retrieval phase and when building the 

reports. Lastly, if there are no actions taken based on the measurement results, the performance 
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is not truly managed. Within such a large company the indicators should have a threshold value, 

which enables to attain managerial focus on the most crucial aspects. The actions should be 

followed up by the management to ensure that the important adjustments are correctly done. 

 

5.5  Developing the new reporting dashboard 

 

The aim of this chapter is to describe the development process and basic functions of the 

implemented reporting tool. The goal of the new reporting dashboard is to improve the 

operational performance monitoring in the case company. The developed dashboard is more 

agile compared to the previous one that has been in use in the case company. The scope for the 

utilization of the dashboard is one BU, which includes five PGs in several locations. The pilot 

phase of the dashboard began on February 2018, when some of the case company employees 

were provided with an access to the prototype. Since February, the dashboard has been 

developed and further implemented in the case company.  

 

5.5.1 Development process 

 

The development of the reporting dashboard was done with iterative approach, and it included 

together four broader phases. The prototype was developed and further improved based on the 

user experience of the case company employees. The development phases and their timeline is 

presented in the Table 4 below. 
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Table 4. The development process for the reporting tool 

Phase Sub-phase Completed 

1. Background 

research  

1.1. Familiarizing with the current tool 

Dec 17 1.2. Understanding the data 

1.3. Learning to use the new tool 

2. Planning  

2.1. Planning the data structure 

Jan 18 
2.2. Planning the basic visual structure 

2.3. Exploring the possibilities for 

execution 

3. Prototype 

3.1. Developing the prototype 

Feb 18 3.2. Piloting with few users in the 

organization 

3.3. Improvement based on user 

feedback 
Mar 18 

4. Final 

Dashboard 

4.1. Developing the final dashboard 

based on piloting Apr 18 

4.2. Implementation of the dashboard 

4.3. Continuous improvement based on 

user experience 
On-going 

 

The development process of the dashboard began in December 2017 by exploring the current 

situation of the case company. The background research included understanding the data 

structure in the previous system, since the same data was used in the new reporting dashboard. 

The tool for building and using the dashboard is Power BI, which was chosen by the case 

company. 

 

The development of the dashboard began with familiarizing with the previous system which 

was used in the case company. The same data source was used in the new reporting tool as used 

in the previous system. In addition, other relevant data sources were added to the same 

dashboard to provide a broad view of the operational performance and to serve several different 

user cases. All data was retrieved from the case company’s database and supporting files were 

built for the purpose of further improve the dashboard. The Figure 12 presents the relation 

model between data in a simplified manner. The model was used as the base for the actual 

development of the dashboard. 
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Figure 12. Simplified relation model 

 

As seen from the relation model, several data sources were combined to create a broad view of 

the operations and enable varying user purposes. Calendar, management categories and 

locations are used as filters in the dashboard. All the separate data cubes are built in a manner 

that they can present the value based on any of the filters or their combinations. 

 

The phase of planning continued with defining the basic visual content of the dashboard, 

including the layout of the different data elements. The choices of building the actual dashboard 

were discovered, including two options. The first option was to have a live connection to the 

data source at all times, but not being able to connect the different data sources in a single page. 

With that option it was not possible to make adjustments to the data structure or create measures 

to display the data in a way which is not dependent on the data source structure. The second 

option was to connect all the wanted data to a single file, but not having access to the live source, 
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even though a data refresh could be set up for daily update. The options are presented and 

compared in the Table 5 below. 

 

Table 5. Building options for the dashboard 

Characteristics Option 1 Option 2 

Combining data Attaching reports Yes 

Data update Live connection Scheduled refresh 

Data modification - Yes 

Visual presentation - Yes 

 

Prototype of the dashboard was made with the first option, meaning that the data structure was 

defined based on the data source. Even though, the data connection was done through live 

connection, enabling updated data all times. The developed prototype was taken into use with 

few employees, who utilized it in their daily management work. Based on user experience, the 

prototype was further developed, meaning that the visual layout was adjusted and more 

indicators were added. The development and improvements were made based on the feedback 

with iterative process. 

 

The user experience regarding the prototype was utilized for further development of the 

dashboard. During the development process it was noted that being dependent on the structure 

of the data sources decreases the usability of the dashboard. The possibilities to adjust the data 

structure, combine data sources and add measures were regarded as more important than the 

live connection. What is more, the user feedback showed that the usability is not decreased by 

setting up scheduled refresh instead of live connection. Based on the interviews, the most 

important thing regarding data refresh is to have the transparency of when it has been updated.  

 

Thus began the development of the final dashboard with the second option. The development 

was done based on the results of the piloting phase. Furthermore, additional data sources were 

added, including the basis for leading indicators. The final version of the dashboard was further 

implemented within the Business Unit and improved based on user feedback. After the 

implementation, the dashboard is managed and improved continuously based on user feedback. 
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5.5.2 Main functionalities of the dashboard 

 

The aim of this chapter is to describe the main functionalities and graphic presentation of the 

final dashboard. These characteristics are designed based on the needs of the case company, the 

nature of the data and feedback from user experience through interviews and piloting phase. 

The Figure 13 below presents the main view of the dashboard and because of confidential 

issues, the other views or values are not visible in the figure. 

 

 

Figure 13. Operational Dashboard 

 

From the main view of the dashboard it is possible to switch between different views. The key 

performance indicators presented in the main view regard health and safety, customer, quality 

and supplier related measures. The top row is built from subsets of management, calendar and 

subsets of location and they are the filters for the dashboard. Thus, the data can be filtered based 

on product group, country, location and time. The figures are set to display the values for 

previous 12 months for each indicators, which enables the analysis of the trend of the measure.  

 

The dashboard can have principally unlimited amount of data sources and indicators, although 

limited by the possible file size. In the scope of this research study, the other sheets of the 

dashboard included the main indicators, health and safety indicators, quality measures and lastly 

a base for leading indicators to be collected. The report includes the target values for each 
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indicator, which vary depending on the reporting location. Furthermore, the action limit is 

visualized in the same principal as the target value. The action limit indicates the threshold value 

of when the result is on that point that corrective actions should be made. 

 

Next, it is discussed whether the reporting dashboard has met the goal and objectives set for its 

development. The main objectives of the reporting tool set by the case company in the beginning 

of the thesis work combined with the results of the interviews are presented in the Figure 14. 

The main objectives are to align scattered global communication within the Business Unit and 

to adjust the operations management for being proactive rather than reactive.  

 

 

Figure 14. Dashboard objectives 

 

The goal of the alignment of global communication is achieved with online and agile system, 

which is combining data from different sources. This enables better and faster communication 

globally. In addition, combining data from different sources makes it possible to compare units 

with each other and view the data from different angles in a single tool. The objective of moving 

towards proactive style of operations management is achieved by adding leading indicators to 

the reporting system. Furthermore, having the data available and refreshed makes it reliable for 

decision-making, since it shows when the data has been updated.  
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5.5.3 Benefits of the dashboard 

 

This chapter concludes the findings of the research study by describing the main benefits of the 

new reporting dashboard compared to the previous tool. The benefits are collected through 

subjective experience, user feedback and the results of the interviews. These interviews were 

executed at the same time with the development process, thus several of the respondents were 

familiar with the dashboard at the time of the interview. The comparison of the reporting tools 

is presented in the Table 6 below. 

 

Table 6. Comparison between the reporting tools 

Previous reporting tools Power BI Dashboard 

No leading indicators Includes leading indicators 

Not available online, presented as a 

file 

Available online with all smart 

mobile devices 

Managers make their reports 

manually 

Readymade reports 

Data refresh dependent on the 

database 

Scheduled refresh once a day 

Plenty of separate reports  Includes all the needed data in one 

place 

Human error when doing manual 

work 

Human error reduced 

No possibility to view from different 

angle 

Freedom to monitor the data on 

different levels 

Free of charge Requires a license  

 

The main difference between the reporting tools is that the new dashboard includes the leading 

indicators, which was one of the objectives of this thesis. What comes to the characteristics of 

the reporting tool itself, there are differences in the availability of the reports, since the new 

dashboard is available online and with several mobile devices, which makes it more agile to 

use. Almost every interviewee noted that the easy access brings benefits to the reporting system, 

since it is available via several devices. 

 

Several of the respondents noted that currently, managers might need to make their reports 

themselves, depending on the reporting system utilized in their daily work. It was highlighted 

in the interviews that having the reports readymade online, in a standardized form that includes 
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all the needed measurement aspects, reduces time spent on creating the reports. Thus, managers 

will have more time for their actual work to make decisions and action plans according to the 

results. Few of the respondents noted that depending on the system they use, it is not always 

clear when the data is final and updated. Within the new tool, the data is refreshed twice a day, 

and the time of the last refresh is visible in the report. This feature assists on the decision-making 

process and as few of the respondents noted, it will enable them to trust the data more. 

 

From the management perspective, it was highlighted that having all the needed data within a 

single report will enhance the usability. On one hand, this saves time and effort from managers 

to find the needed information from one location. On the other hand, it enables to compare units 

between each other and to provide a comprehensive view of the company’s performance. Some 

of the respondents regarded that by connecting the report directly to the data source, there is less 

potential for human error than with manually adding the numbers to the report. All though, that 

is not the case with each current reporting tool, since depending on the unit, the data can be 

retrieved directly from the database already.  

 

The new dashboard provides the possibility to assess the data from several different views and 

organizational layers. Plenty of the interviewees noted that the data must be viewed by different 

management layers where the focus should be on different levels of indicators as well. With the 

new reporting tool, this function is ensured for those units as well that do not have that 

possibility at the moment. Depending on the reporting system, they are usually free of charge 

to use, but the new reporting tool comes with a license fee. Few of the respondents with long 

experience noted that there might be challenges in the future when admitting licenses due to 

their cost. In the worst case, the user rights are limited into the extent that the benefits of the 

dashboard are decreased.   

 

All in all the research study provides a comprehensive view to the performance measurement 

and management utilizing visual reporting. The results are represented from the point of view 

of the case company, thus enabling to study the phenomenon in its real-life context. Combining 

leading indicators with the reporting dashboard provides agility and transparency to the 

performance management and improves the operational performance.  
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6 ANALYSIS AND DISCUSSION 

 

The aim of this chapter is to define the research questions and objectives set for the thesis in 

terms of whether they have been achieved and discuss the methods used to provide responses 

to the questions. The aim of the study is to improve the operations performance management 

through forecasting leading indicators and enhanced reporting dashboard. The research 

questions are the following: 

- What are the impacts of tracking leading indicators in operations management in 

manufacturing industry? 

o What changes does the implementation of leading indicators require and cause 

within the organization? 

- What are the key success factors in the transition towards centralized global operations 

management in manufacturing? 

 

The responses to the research questions are provided in the following chapters respectively. The 

first part of the analysis includes the first research question and the sub-question to conclude the 

leading indicator aspect. The second part consists of analysis regarding the second research 

question to discuss the visualization side. 

 

6.1 Leading indicators in performance measurement 

 

The importance and benefits of leading indicators were noticed in the literature review and in 

the research study. Leading indicators are measuring something before it happens by enabling 

to forecast a future event. This means that with utilizing leading indicators in the performance 

measurement system, it is possible to take action on predicted issues and prevent them from 

happening. (Lingard et al. 2017; Sinelnikov et al. 2015) Factories already operate based on 

leading indicators by using them in their daily operations management. From the strategic point 

of view leading indicators are the most important measures if the goal is to deliver products on 
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time. Lagging indicators are used as well, but their results are averaged, which decreases their 

usability. 

 

Leading indicators enable faster problem solving, since the potential issues are noticed earlier. 

What is more, the earlier the issues are noticed and corrected, the easier and cheaper it will be. 

Especially in a manufacturing company producing products with long lead times, the feedback 

loop from lagging indicators or from customers facing issues is rather long, which makes the 

forecasting even more crucial. In the study the main benefit provided with forecasting results 

would be that it enables to solve the issues before they become a problem for the customer. Thus 

like in any business, customer satisfaction is in the middle of the business strategy, which means 

that it is the most important benefit of performance measurement. It was also stated in the 

literature that in the context of performance measurement, the customer focus is combining the 

requirements with initial processes of the company (Sousa 2003). 

 

The effects of leading indicators are regarded as positive and the decisions made by the 

management on the basis of the reports will be different when the forecasting indicators are 

included. The indirect effects of leading indicators would be to improve productivity, reduce 

lead times and decrease inventory as well as standardize the overall process. This result is 

supported by previous literature, since it is stated that effective performance measurement and 

process evaluation are critical for improving operational performance, including product 

quality, lead time, flexibility and cost (Jain et al. 2011; Boyer & Lewis 2002).  

 

In the long term when assessing the visual performance management system, the reporting 

process will become more reliable and faster. The overall productivity is expected to be 

improved with the system and leading indicators by being able to predict the performance and 

the business. As the end result, leading indicators would serve as the basis for all improvement 

processes in the company.  

 

Without minimizing the importance of leading indicators, it should be noted that effective 

performance measurement must combine several different indicators. Furthermore, the study 

suggests that there must be enough measures to provide a complete view of the performance of 
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the company, instead of focusing only on one aspect. The different layers in the company, 

especially in a large manufacturing company, must have specific indicator collections that 

provide meaningful information for their own daily work. The operational performance cannot 

be properly managed with only leading indicators, since they do not provide a confirmation 

whether some goals were achieved or not. Thus, there is a need for balance between leading and 

lagging indicators to provide a throughout view of the performance. (Zheng et al. 2017) 

 

Clear criteria for the indicators, both measurement and reporting is important to ensure that the 

performance measurement is meaningful. The study states that having unclear criteria in any 

phase of the performance measurement destroys the reporting. Based on the literature, if the 

collection of metrics is incomplete and there is lack of balance between the different aspects of 

the performance, the actions that are made based on the results might be inappropriate and even 

cause harm rather than improvement (Chen 2008; Ahmad & Dhafr 2002).  

 

The most important thing when planning the indicators is to assess the strategical objectives of 

the company (Rodriguez et al. 2009). Furthermore, the amount of chosen indicators should not 

be too large, since that leads into information overload and the most important indicators might 

be unnoticed (Carlucci 2010). As stated in the interview study, there is no reason to measure 

because of a principle to measure. The measurement should have a goal, so that those indicators 

that are meaningful from the strategical perspective are assessed and furthermore managed. 

There is no reason to measure something if it is not managed and utilized in the decision-making 

and improvement of the company’s operational performance.  

 

The literature review supports the fact that not too many indicators should be measured, and 

they must provide value for the decision-making. The indicators should be based on a certain 

criteria, from which the SMART goal setting system was introduced in the literature study. 

When the indicators are chosen on the basis of the strategical objectives and assessed through 

the SMART tool or another selection criteria, it is ensured that they are meaningful for the 

performance management. (Shahin & Mahbod 2007)  
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According to the case study, the performance should be presented by several different indicators 

to provide a complete view of the performance. Carlucci (2010) argues that the performance 

should be presented in such a way that it includes only few indicators that focus on the certain 

aspect of the organization. Even though it is important to avoid using too many measures that 

might lead into information overload, the interview results argue that performance cannot be 

truly understood if some performance aspects are missing. What is more, the managers should 

focus on the specific indicators that are meaningful for their daily work, but regard the overall 

performance as well, which provides a better view of the operational performance. 

 

The conducted study indicates that even though the indicators might be good in theory, they 

provide no value to the company, if they are not meaningful and implemented correctly. What 

is more, the employees have no motivation to input the data, if they consider that the system 

provides no value to them, but only increases extra work. The literature supports this argument, 

since Jain et al. (2011) regard that the most effective way for performance measurement is to 

focus on a limited amount of indicators that at the same time represent several different aspects 

of the company’s performance areas. Furthermore, to achieve this mechanism, low effort for 

maintenance is required.  

 

In the interviews it was highlighted that even though the measurement results are filled in the 

system correctly and analyzed correctly, there is still no change if the results are not managed 

and decisions made based on them. This is in line with the literature, since Neely and Bourne 

(2000) argue that many organizations design a good performance measurement system and 

implement it correctly, but fail to manage the data. It can be concluded that the design for 

performance measurement system, its implementation and clear interpretation of the results are 

the basis for the process. Although, the most important thing is to manage the data of the 

indicators to create improvement actions that are linked to the performance data.  

 

The importance of the implementation process of the indicators is noted in the literature as well, 

since it is stated that most of the implementations of performance measurement systems fail due 

to a poor design of the system or difficulties in the actual implementation process. Clearly 

defined and communicated performance measurement system is important with the 
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successfulness of the implementation process. Success map provides understanding of the 

operational layers and presents which processes must be measured to achieve the wanted results. 

(Neely & Bourne 2000)  

 

According to the results of the research study, the implementation of leading indicators to the 

measurement system requires some adjustments and changes within the organization. These 

changes include alignment of responsibilities amongst the employees, because the actions made 

on the basis of forecasting indicators are more predictive, which means changes in the type of 

actions made. Adding the indicators might require adjustments in the setups of the systems and 

IT infrastructure. Depending on the tools being used within a certain unit, there might be a need 

for additional logging of measurement results. According to Smith and Bititci (2017), there is 

indeed a connection between performance measurement, performance management, employee 

management and performance itself. This further enhances the importance of change 

management when making changes within the performance measurement system.  

 

When it comes to change management, it was acknowledged in the study that the most important 

thing is to include the employees in the change process. Lean leadership goes align with this 

result, since according to the model the most important thing for a manager in the process of 

change is to provide information to the employees. What is more, it was stated in the previous 

literature that this communication can be done with visual tools, which clarifies the goals and 

provides feedback on the performance. (Poksinska et al. 2013) 

 

As a conclusion of the different PMSs, the most important aspects were combined in the 

literature review. According to the tools, the highlighted functions are close connection to 

strategy, relations and weights amongst the indicators and multidimensionality. The research 

study acknowledges the importance of the connection to organizational strategy and the use of 

varying indicators. Even though, the weights amongst the indicators are not regarded as 

important as in the previous research. In this research study it is stated that the indicators have 

different importance rates for different user cases and that all the central performance aspects 

should be presented.  
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6.2 Visual performance management system 

 

The research study implies that having several different reporting tools in the context of a large 

manufacturing company leads to volatile performance monitoring. The complexity is caused by 

having separate IT systems, depending on the location of the specific unit, which makes global 

management difficult and decreases the ability to trust the data. This phenomenon was also 

noticed in the literature, where the complexity of IT systems is regarded to be caused by recent 

technological developments. This drives companies to having a wide range of different 

performance measurement and reporting tools, which then causes information overload. In the 

worst case the result can be seen as focusing on wrong aspects in decision-making caused by 

distraction amongst the managers. (Yigitbasioglu & Velcu 2012) 

 

According to the research study, the main benefits of the visual dashboard would be to connect 

data from several different sources. This would enable to view the performance from several 

different aspects and to provide a throughout picture of the indicators. When having the 

information in one place, there is time saved from the managers to make decisions rather than 

spending time to find all the needed information. The combination of having all needed 

information and at the same time avoiding to have misleading information is required for 

efficient performance management. According to the literature, the reporting dashboard is a tool 

to answer both of these needs. The tool enables managers to identify the most important areas 

that need intervention by connecting all the needed performance aspects. In addition, it 

decreases the potential for information overload by presenting only the most important measures 

related to the organizational goals. (Yigitbasioglu & Velcu 2012; Vilarinho et al. 2017) 

 

The development of the dashboard within this study shows that several data sources were 

combined to create a broad view of the operations and to enable various user purposes, as seen 

from the data relation model. According to Grafton et al. (2010), having a wide broad of 

performance measures that are also aligned with the strategy of the company improves the 

performance. What is more, the overall business performance is improved by providing the 

management with meaningful information that assists in decision-making. Meaningful 
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information enhances the understanding of the goals that are aimed to be achieved (Baird 2017). 

In order to achieve meaningful indicators within this study, an iterative process of development 

was utilized, where user feedback was gained from the people actually using the tool in their 

daily work already.  

 

In the previous research it was highlighted that the performance dashboard should display the 

most important data on the most important performance aspects and regarding strategy 

(Vilarinho et al. 2017; Yigitbasioglu & Velcu 2012). This research study recognized the 

importance of clear visualization that is enabled by presenting a limited amount of measures. 

Although, according to the study results, the dashboard should also enable to view the company 

performance in wide range and not solely restricting in few indicators. Furthermore, the study 

argues that an effective reporting dashboard enables drilling into the root causes of the results. 

The need to drill down is dependent on the work of the manager and the dashboard should not 

be standardized to the extent that the usability is decreased. 

 

Regarding the design of reporting dashboards, Vilarinho et al. (2017) presented the framework 

for the design process consisting of together five phases, which was explained in the theoretical 

part of the thesis. The development process of the new dashboard included all those phases and 

they were executed somewhat in the same order. The first development phase of background 

research included the production area diagnosis and requirements analysis, presented in the 

model by Vilarinho et al. (2017). The second phase of the new dashboard development, being 

the planning, included the different templates for the dashboard and available resources analysis, 

which were presented in the design model. Lastly, both the prototype design and final dashboard 

phase exploited the sequence of implementation, evaluation and improvement phases 

iteratively.  

 

The developed dashboard connects performance measurement, performance management and 

the use of a visual reporting tool. The dashboard design is in line with the VPMS that is 

presented in the literature review. According to Bititci et al. (2016), the tool creates a 

comprehensive view in a visual manner by linking together improvement actions and business 

goals, which is also achieved in this research study. The research study made indicates that the 



92 

 

 

use of the new performance dashboard will have positive effects on global communication by 

enhancing its efficiency. This is supported by the previous literature, since it is regarded that the 

use of performance dashboard improves the communication internally and externally as well as 

between different units. (Bititci et al. 2016) The importance of the enhanced communication 

between units was also noted in this research study as one of the main benefits of the dashboard. 

 

The results of the research study highlight the importance of standardization within the 

performance measurement and reporting. What is more, the study indicates that standardizing 

the indicators will lead into standardizing processes, which would provide even more benefits. 

The end result of the standardization would mutual procedures in each location, when the 

outcomes of the processes would be consistent, including costs, quality and delivery time. 

Standard work as part of the Lean approach aims to standardize the work done between every 

employee. The literature also supports the implication that the standardization will result in 

consistent process outputs by providing an optimized work content. (Lu &Yang 2015)  

 

The research study implicates that the combination of leading indicators and efficient 

performance reporting dashboard effect on the efficiency of the organization. The advantages 

with fast and agile reporting and monitoring save time from the management from creating the 

reports themselves. Thus, there is more time to be used for planning the improvement actions 

and to monitor their effects on the business. This will lead to better performance overall in the 

company and improve the customer satisfaction. It is stated in the literature review, that the 

method of Lean Six Sigma is based on improving customer satisfaction through improved 

process performance. According to the literature, the performance can be increased by reducing 

waste, or another words non-value adding work, which supports the conclusions made from this 

study. (Drohomeretski 2014; Snee 2010; Naslund 2008)  

 

The study results of reducing non-value adding work and standardizing the processes between 

the units is perfectly in line with the LSS manufacturing principles. What is more, Lean 

manufacturing aims to reduce the waste, or in the case of this study, the work of creating plenty 

of performance reports, when there can only be one to collect all the needed information. On 

the other hand, Six Sigma aims to simplify the processes and decrease the variation within the 
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processes. In the context of this study, by standardizing the measurement collection and thus the 

processes, the overall performance of the organization would improve. (Alhuraish et al. 2017) 

 

When implementing the new reporting system for managing the performance within the 

production, the study implicates that the most important aspect is to enhance the communication 

within the organization. When referring to the previous literature, it has been noted from the 

LSS principles that when implementing these methods, the most important things are indeed 

communication, change in organization culture and company management’s commitment. As it 

was also stated in the study, the responsibilities and roles within the employees must be aligned 

with the changes, which causes changes in the organizational structure, as stated in the literature. 

(Alhuraish et al. 2017) 

 

As a conclusion to the analysis of the results, it can be stated that the use of visual reporting 

dashboard together with adding leading indicators to the review can have plenty of positive 

effects on a company. Overall, the employees have mainly positive opinions towards the change 

and the readiness for change is good. Even though the visual performance measurement and 

management brings plenty of benefits, the implementation phase must be executed in a proper 

way to ensure the success of the new system. To enhance the change it is important to have a 

transparent communication during the implementation process.  

 

As the employees in the case company have been involved in the dashboard development 

process, the results of the study are valuable. The reporting system has already had positive 

effects on the global communication and work efficiency. The research settings enabled to 

retrieve very valuable information from the managers utilizing the system in their daily work. 

Thus, the dashboard was iterative developed based on the actual user experience to increase the 

value and meaningfulness of the reporting tool. The analysis is concluded with the Figure 15, 

which presents the outcomes of tracking leading indicators and managing the performance 

results with visual reporting tool based on this research study.  
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Figure 15. Outcomes of the visualization of performance management 

 

The use of visual performance measurement and management system aims to improve the 

organizational performance in the long term. The first step towards visual reporting 

measurement is to align the reporting within the company into standardized form. Aligned 

reporting enhances global communication by creating a common understanding and 

interpretation of the indicators. Further development steps, which are consecutive for the 

previous ones, include the standardization of metrics throughout the organization. This 

standardization could lead to standardization of processes, but requires long term commitment 

and effort. Lastly, by implementing process standardization to the operations, the long term 

sustainability of the organization is ensured.  

 

6.3 Limitations and future research 

 

When it comes to limitations, the timeline for the research did not provide the possibility to 

study the actual long term effects of the systems implementation in the company. Since the case 

company has rather long lead times, the changes that will follow the implementation of the 

results of this study are possible to detect within rather long time period. Even though the study 

implications goes hand in hand with the literature and the long term benefits are recognized in 

it, the real-life effects cannot be included in the thesis.  
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As it has been stated in the thesis, there are several different IT tools for performance 

management and reporting. This thesis studied the dashboard phenomenon through one ready 

selected tool, and no further exploration was done on other possible tools. Thus, the tool used 

within this study is not the only tool available, and with fast technological improvements, the 

selection of systems will be even wider in the future. 

 

This thesis is based on a manufacturing company, which is operating in global environment and 

manufacturing a wide range of different products. The production in the selected Business Unit 

is known for rather long lead times in the manufacturing lines. Thus, the results of this thesis 

might not be valid for other types of companies without a further study. The object of the 

research is especially on the side of monitoring and managing the performance, which means 

that the data input issues in the production lines are not provided with a special focus.  

 

For future research it would be beneficial to study the data input from the point of view of line 

workers who are actually putting in the data. This would provide suggestions for a system 

aligning the interpretation of data between the management and manufacturing lines in the 

regard of visual reporting. In addition, the possible challenges with the data input has not been 

focused on in this thesis, and it is suggested that those would be assessed in the future studies 

to gain more reliable data input process. It is suggested that the long term effects of 

standardization would be studied, which is one of the main implications of the research. What 

is more, the study results suggest to investigate the possibilities to automate the data collection 

throughout the manufacturing process, from the data input to reporting. 
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7 CONCLUSIONS 

 

The aim of this thesis is to improve operational performance in a manufacturing case company 

by utilizing leading indicators in the measurement reporting. In addition, the aim is to provide 

the case company with an improved visual reporting dashboard to further enhance the 

operational performance reporting. The thesis consists of literature review where previous 

theories are assessed, which is then followed by a research study. The research study aims to 

provide meaningful information to the research questions and objectives of the thesis through 

qualitative interviews and development of the new dashboard utilizing the quantitative archival 

data of the case company. 

 

It is crucial for manufacturing companies to measure their operational performance to answer 

the complex needs of the markets and to achieve customer satisfaction. Performance 

measurement is typically done by measuring the most important aspects of the process towards 

the strategic goals and objectives of the company. Performance measurement assists 

management in decision-making by providing information whether the set goals are achieved 

or not. It is crucial for companies to measure the correct amount of indicators to avoid 

information overload, but on the other hand to cover enough indicators for a throughout view 

of the performance. To assess the most meaningful indicators, the measurement should be 

planned according to the company strategy. When the company strategy is the base for 

performance measurement, it is then referred as performance management system. 

 

Companies have traditionally measured their performance through lagging indicators, or in 

other words measures, that are showing what has been happened and have the goals been 

achieved. In the past years, companies have noticed the shortages within these indicators, since 

especially in large manufacturing companies the lead times are long and thus any changes made 

based on the lagging indicators take time. The longer it takes to react to an issue, the more time 

and efforts it will take and the more costly it will become. Thus, companies have noticed the 

importance of leading indicators, which enable to forecast potential issues. Based on these 

indicators, it is possible to act before the potential issue becomes a problem and without the 
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customer noticing any delays. Although, when designing the performance management system, 

there must be a collection of both types of indicators to provide a broad view of the situation.  

 

For the performance measurement system to be effective, the process must be managed by 

raising actions of improvement. Although the correct aspects of the performance are measured, 

there is no changes if there are no actions done based on the results. Performance measurement 

and management system combine the performance measurement with management of the 

results. This system aims to compare the results with the targets and indicates if something is 

going into the wrong direction, when corrective or preventive actions are started. The system 

aims to detect the root causes of underperformance and monitors whether the corrective actions 

are taken and how they effect on the result. When combining leading indicators with 

performance measurement and management system, they provide an effective operational 

management tool. 

 

The system is even further enhanced by utilizing visual performance reporting, in the form of a 

dashboard. The performance dashboard is a tool that represents the performance measurement 

results in a highly visual and agile manner. One of the main benefits of the dashboard, especially 

in the terms of the case company of this thesis, is the combining of the results from several units 

together. The tool enables to combine several indicators from different data sources and thus 

provides a throughout view of the performance in the company. The dashboard also visualizes 

the most important performance aspects in one view, which enable faster monitoring of indicator 

results.  

 

This thesis provides the case company an improved performance reporting system by utilizing 

the leading indicators as well. The main benefits of this visual performance measurement and 

management system are faster communication and reporting. Thus, more time can be used for 

the actual improvement actions, which further improves the reporting results. The dashboard 

improves global communication and transparency and it is expected to lead into standardization 

of indicators and processes, which would improve the operational efficiency and customer 

satisfaction, and drive towards a sustainable future for the case company.  
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APPENDICES 

APPENDIX 1. INTERVIEW QUESTIONS 

 

Basic information 

1. Time and place of the interview 

2. Name and role in the company 

a. Short description of the job related to operative measurement 

3. Experience in the company and operations management 

 

Leading indicators 

4. How do you exploit the measurement of indicators in your own work? 

a. What kind of decisions are made based on the reports? 

5. What benefits do leading indicators provide? 

6. What organizational changes does the implementation of leading indicators require? 

a. To whose work do these changes affect? 

b. Which aspects are important regarding change management? 

7. How does the change affect to your personal work? 

a. What direct effects are there? 

b. What indirect effects are there? 

c. How wide are the changes? 

8. What is there to improve with the current measurement system? 

a. Regarding usability? 

b. Is it possible to detect the root causes of results? 

9. What challenges might occur when implementing leading indicators to the measurement 

system? 

a. Resistance of change? 

 

Reporting dashboard / Power BI 

10. How are the measurement results interpreted and communicated? 

a. Which aspects are important regarding interpretation (i.e. available and real time data)? 

b. What benefits does the new reporting dashboard provide? 

11. Does the implementation of the new dashboard have effects on global communication? 
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12. What changes does the implementation of the new dashboard require? 

a. To whose work do these changes affect? 

b. Which aspects are important regarding change management? 

c. How wide are the changes? 

13. How does the change affect to your personal work? 

a. What direct effects are there? 

b. What indirect effects are there? 

14. What benefits are there in the current/previous system? 

a. Regarding usability? 

b. Regarding data content? 

15. What challenges might occur when implementing a new reporting system? 

a. Resistance of change? 

16. What are some crucial aspects to consider when implementing the new dashboard? 

a. Regarding usability? 

b. Regarding data availability? 

 

Other 

17. What long term changes and effects might follow the implementation of leading indicators and 

the dashboard? 

18. Is there anything other to consider regarding the measurement of leading indicators or reporting 

dashboard? 

 


