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ABSTRACT 
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ing and Management. 91 pages, 16 figures, 11 tables and 8 appendices.  
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At the beginning of the year 2018, a new organization including plant operational 

excellence teams was implemented in the case company. Objective of this re-

search is to provide a qualitative solution to the problem identified in the field of 

cost measurement and reporting in the respective teams. The research methodol-

ogy is based on the design science approach, and it is executed as a case study.  

The case includes six plants having one plant as the main focus area. Physical 

observations in the plant operational excellence teams are done between May–

August 2018. Relevant parts from workshops associated with a project to im-

prove plant performance transparency are included in the scope, and finally a 

questionnaire is executed in the case plant. The literature review is done in the 

field of cost measurement and reporting including decision-making levels.  

As a result, a four-step framework is created to provide a systematic approach to 

plan, implement, compare and analyze the cost performance indicators in the 

plant operational excellence teams. Based on the framework and case, this re-

search provides an example of how to implement the cost performance indicators 

in the case plant, together with a roadmap to prioritize the improvement actions. 

To conclude, the financial account background is still eminent in the case com-

pany. However, based on the findings and practical implications of this research, 

the journey towards proactive cost management with a high level of transparency 

and forecasting could begin in the teams, as it is the ultimate goal of the case 

company.  
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Vuoden 2018 alussa, case-yrityksessä tehtiin organisaatiomuutos ja laitosten ope-

ratiivisen erinomaisuuden ryhmät muodostettiin. Työn tavoitteena on tuottaa laa-

dullinen ratkaisumalli tukemaan kustannusten mittaamista ja raportointia maini-

tuissa ryhmissä. Tutkimuksessa käytettiin suunnittelutieteellistä tutkimusotetta ja 

tutkimus toteutettiin case-tutkimuksena.  

Case-tutkimus sisältää kuusi laitosta joista yksi on pääkohteena. Fyysisiä havain-

toja laitosten operatiivisen erinomaisuuden ryhmissä tehtiin touko- ja elokuun 

2018 välisenä aikana. Työpajat liittyen suorituskyvyn läpinäkyvyyden parannus-

projektiin ovat valituin osin mukana tutkimuksessa, ja viimeisessä vaiheessa to-

teutettiin kustannuskysely case laitoksella. Kirjallisuuskatsaus tehtiin kustannus-

ten mittaamisen ja raportoinnin osalta päätöksenteon eri tasot huomioiden.   

Työn tuloksena on neljän askelman viitekehys, joka tarjoaa systemaattisen tavan 

suunnitella, implementoida, verrata ja analysoida tärkeimpiä kustannusindikaat-

toreita laitosten operatiivisen erinomaisuuden ryhmissä. Työssä myös esitellään 

kustannusindikaattoreiden käytännön implementointia case laitoksella pohjau-

tuen luotuun viitekehykseen ja case tuloksiin. Tutkimustulosten viimeisessä 

osassa esitellään tiekartta priorisoimaan parannustoimenpiteet. Yhteenvetona, 

kirjanpitotaustainen raportointi näkyy vielä selvästi case yrityksessä. Toisaalta, 

työn tulokset tukevat yrityksen matkaa kohti ennakoivaa kustannusten hallintaa, 

lisättynä korkealla kustannusten läpinäkyvyydellä ja ennustuksella. Se on myös 

yrityksen lopullinen tavoite operatiivisen erinomaisuuden ryhmissä.  
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1. INTRODUCTION 

1.1 Background 

At the beginning of the year 2018 new organization including plant Operational 

Excellence (OPEX) team was implemented in the case company. The main target 

of the Plant OPEX Team (POT) structure, was to establish a standardized cross-

functional structure at the plant level. The cross-functional team is responsible for 

the short/mid and long term performance of the respective plant, and they should 

foster continuous improvement. The POT should lead the plant based on the case 

company priority setting, and in line with the four OPEX priorities: Safety, Quality, 

Reliability and Cost (figure 1).  

 

Figure 1 OPEX-logo with four aspects (Case company, 2018a) 

In real life, the four aspects interact with each other. Being able to achieve a high 

safety level typically supports the reliability of the plants, thus it has a positive im-

pact on the produced quality as the plant operation is more stable. When the plant 

operation is more stable and the quality level is good it has a positive impact on the 

costs per unit produced. However, a good cost performance should not only be con-

sidered as a result of the safety, quality and reliability.  
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In the case company, there are periodic and ad hoc cost reports typically created by 

the Site Controller, to support the POT decision-making process. These reports are 

mainly based on the ERP data, and the reports are historical by nature. However 

based on the practical experiences, the utilization and effectiveness of the cost re-

ports in the case company is considered to be low (Site Controller, 2018). The sce-

nario in the case company is not unfamiliar in the academic literature, and based on 

the study of (Lohman, C., Fortuin, L. & Wouters, M., 2004) one of the main chal-

lenges in the reporting, is the communication between the creator and the user of 

the report. The creators of the reports are typically not aware of their audience re-

quirements, and the exact purpose of the report and how it is calculated. This leads 

to a poor readability and utilization of the reports. Additionally, the users don’t al-

ways know why they are receiving certain reports, and the lack of interaction can 

make the reports outdated from the business requirements perspective.  

On a more general level in the field of cost management, there has seen intense 

effort to renew some of the important practices and theories since the beginning of 

the 20th century. The efforts were started by Johnson and Kaplan in 1987. One of 

the most notable trends has been the shift from standard cost models mainly dedi-

cated towards product costing, to a focus on strategic and operational decision-mak-

ing support. One of the main challenges has been to remove the link of the cost 

management and performance measurement system from the financial accounting 

where it has been mostly based on (McNair, C. J., 2007) and (Lohman, C., Fortuin, 

L. & Wouters, M., 2004). Cost management should support the organization it 

serves and it should be decoupled from the traditional accounting. Target is to be 

able to provide managers with relevant and up to date information, to allow them 

to predict the future rather than to react based on the historical change and data 

provided. In the end, the cost management supports the organization to maximize 

the value-creating potential by defining and measuring data with accuracy including 

future predictions (McNair, C. J., 2007). The transformation from the historical cost 

reporting towards up to date forward-looking reporting is also one of the case com-

pany targets.  
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1.2 Objectives, research questions and limitations 

The main target of this research was to improve the cost measurement and reporting 

in the case company POTs locally. However, the results of this research could be 

utilized more widely in the case company, and additionally in similar industrial 

plants having online measurements of the processes. Improving the cost measure-

ment and reporting process should support the ultimate target of the case company, 

which is proactive cost management with a high level of transparency and forecast-

ing. This would enable the cost perspective of the OPEX to be more involved in the 

decision-making process, as one of the deliverables of the POT is to drive the cost 

leadership in the respective plant.  

The cost reporting questionnaire executed within the scope of the thesis will also 

provide valuable information from the user perspective of the cost reports. This 

information can be utilized also by the case company controlling team, as they are 

currently preparing most of the cost reports used by the POTs. Finally, the research 

will give the opportunity to share the best practices between the six POTs to max-

imize the overall asset effectiveness in the short/mid- and long term.   

This research seeks to find an answer to the following three research questions: 

1. How the costs are currently measured and reported in the plant OPEX 

teams? 

2. How the cost measurement and reporting process could be improved in the 

plant OPEX teams? 

3. How the cost measurement and reporting in one of the plant OPEX team 

could be improved, to increase the plant performance transparency? 

As the nature and relevance of the costs to the company varies significantly, and 

the influence of the POT’s are somewhat restricted, this research is delimited with 

six fundamentals. First, this research is mainly focused on the variable costs of the 

plant as they form more than 90 % of the total costs of the final product, fixed costs 

are only considered from the Plant Availability (PA) perspective. Second, target of 
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this research is not to create a cost optimization tool for the POT’s, as the cost per-

spective is only one element of the OPEX in the case company. Third, the formal 

questionnaire done within the scope of this research is done to an individually se-

lected case plant. Fourth, there are seven official POTs in the case location, and one 

of them is excluded from the thesis due to the nature of the operations. Fifth, the 

research is including only the periodic meeting structure common to all the case 

company POTs as per the internal instructions. Finally, the strategical level of de-

cision making in the case company is not included in the scope of this research, the 

main focus is on the operative- and tactical level of decision-making.  

1.3 Research methods and data 

This research methodology of this thesis is a normative-driven case study, to pro-

vide qualitative design science to the problem identified in the case company. The 

logic behind the design science is “if you want to achieve Y in situation Z, then 

perform action X” (Aken, J. E. V., 2004, p. 227). The solution to the problem iden-

tified in the case company will be based on the observations and feedback from the 

different POTs, added with the workshops and questionnaire done in the case plant 

supported by the literature review.  

The theoretical part of the thesis focuses on scientific articles and selected books in 

the field of cost measurement and reporting added with selected points related to 

decision-making. The target of the literature review is to gather an understanding 

of the different perspectives and models to be considered, to ultimately support the 

objectives of the research. To understand the context and as-is situation in the case 

company, physical observations are done within the six different POTs of the com-

pany from May 2018 till August 2018. Observations in the daily- and weekly meet-

ing is including all the six units, however, due to the time constraints and conflicting 

schedules, four of the six monthly meetings were physically witnessed.  

From the six POTs included in the scope of the research, one case plant was selected 

in the research to provide more detailed information for the research questions two 

and three. Starting from June 2018, Plant Monitoring and Optimization project was 

initiated in the case plant, and one target of the project was to utilize modern-day 
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technology, to provide a transparent plant performance monitoring tool for all the 

stakeholder including the POTs. Two workshops within the scope of the project 

were organized between June – August 2018, and the research provides information 

from the cost perspective, to improve the overall plant performance transparency. 

Questionnaire mainly focusing on the cost reporting was concluded as a part of the 

research, and it was done to the 12 employees in case plant as per the stakeholder 

analysis. The questionnaire was selected due to its ease of repetitiveness compared 

to a formal interview. This would give the opportunity at the later stage, to analyze 

if the outcome of the research provided adequate tools and actions to achieve the 

set targets. This could be concluded given there would not be a significant change 

e.g. in the organizational structure of the case company. In other words, there could 

be an opportunity to confirm: “did we achieve the Y, after the action X was imple-

mented in the situation Z”? 

1.4 Structure of the thesis 

The research is divided into five chapters. After the introduction, the existing theory 

of cost measurement and reporting including relevant aspects of the decision-mak-

ing is reviewed. At the end of the theoretical chapter, the literature review is sum-

marized to conclude the main challenges, but on the other hand, the opportunities 

given by the modern-day technology, especially in the field of cost report visuali-

zation.  

In the third chapter, the case company is introduced, together with the POT structure 

and composition in the case company. Observations from the POTs including the 

three (daily, weekly and monthly) mandatory meetings are presented, followed with 

an introduction of the case plant including the Plant Monitoring & Optimization 

project. Case plant questionnaire form combined with the results are presented, be-

fore the summary of the case.   

Based on the theoretical know-how and the case company POT structure and tar-

gets, supported by the feedback and observations in the POTs, case plant question-

naire, and Plant Monitoring & Optimization workshops. Framework to improve the 
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cost measurement and reporting is presented in the chapter four. The framework is 

divided into four steps, and each step is described, with the main focus being on the 

planning phase to get the improvement process started. The final part of the chapter 

is focused on the case plant, and how to implement new cost performance indica-

tors, having a focus on the daily meeting. Additionally, roadmap of the steps to 

enhance the cost measurement and reporting in the case plant is presented based on 

the observations and results of the questionnaire and Plant Monitoring & Optimi-

zation project. This is to have a structured path to reach the company ultimate tar-

gets. 

In the final chapter, the research is summarized by providing answers to the research 

questions presented in the introduction. Based on the research several practical im-

plications and recommendations are presented. The relevance of the results pro-

vided with this research is linked to the existing literature, considering the limita-

tions and added value of the research. Finally, the results and limitations of the 

research are reviewed to provide a solid foundation for further research. The struc-

ture of the thesis is visualized in the input-output chart (figure 2). 
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Figure 2 Structure of the thesis (input-output chart) 
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2 COST MEASUREMENT AND REPORTING 

2.1 Cost measurement system 

In general, the performance measurement can be defined as the capability of the 

organization, to satisfy the customer with greater efficiency and effectiveness com-

pared to competitors, by achieving the set targets. Efficiency describes how eco-

nomically the company’s resources are utilized and effectiveness is a measure of 

how well the customer expectations are met. Traditionally, Performance Measure-

ment System (PMS) are based on costing and accounting systems, and in operations 

they put a one-sided emphasis on minimizing direct cost through low material costs, 

high capacity unitization and high direct labor efficiency (Lohman, C., Fortuin, L. 

& Wouters, M., 2004). The budgeting system linked to the costing and accounting 

information, has a similar benefit with PMS, as it forces managers to plan ahead, 

compare actual to budgeted information, and take corrective actions. This process 

will eventually lead to a different decisions, and to improved performance 

(Horngren, C. T., Datar, S. M. & Rajan, M., 2010). In this research, the focus is on 

the cost (financial) perspective of the PMS.  

The PMS plays an important part in implementing the vision and strategic objec-

tives of the organization and company to a day-to-day action. It can be defined as a 

set of metrics used to quantify both the efficiency and effectiveness of actions. As 

stated by the Lord Kelvin “When you can measure what you are speaking about, 

and express it in numbers, you know something about it”. Whereas performance 

measurement (PM) focuses on the process of quantifying the efficiency and effec-

tiveness of action, performance measure (PI) can be defined as the metric to quan-

tify the efficiency and effectiveness (Neely, A., Gregory, M. & Platts, K., 1995) 

and (Lohman, C., Fortuin, L. & Wouters, M., 2004). To summarize the three terms 

from a cost perspective, adapted from (Lohman, C., Fortuin, L. & Wouters, M., 

2004): 

- PI: Is a cost variable that expresses quantitatively the effectiveness or/and 

efficiency of a part or a whole process against a given target 
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- PM: Is the activity of measuring cost performance using PIs 

- PMS: Is a system, which includes costing and accounting information to 

execute PM in a consistent and complete way (software, database and pro-

cedures) 

Development of the PMS can be divided into three phases: design, implementation 

and use. During the design phase, key objectives should be identified, and the PIs 

should be designed. Implementation phase includes setting the PM systems and 

procedures in place, to be able to collect the PI data as per the process design. In 

the last stage, managers need to review the measured PI data to assess the efficiency 

and effectiveness of the operations to support the long-term strategical goals. In the 

use phase, PI data should also be used to challenge the strategical assumptions, and 

the development of the PMS should not be considered as a one-time effort. Addi-

tionally, the PMS targets are updated based on the annual budgeting process, as it 

should be designed to align individual financial measures with the profit plan of the 

coming year (Bourne et al., 2000). 

In the practice, the development of the PMS is rarely a “green field” exercise. The 

presence of existing PIs and PM process may fundamentally change the develop-

ment of the PMS. Typically, there are always existing PIs to be included in the new 

system. Various companies are faced with five problem areas when improving their 

PMS (Lohman, C., Fortuin, L. & Wouters, M., 2004): 

1. Decentralized reporting history 

2. Deficient insight in the cohesion between metrics 

3. Uncertainty about what to measure 

4. Poor communication between the users and producers of the metrics 

5. Disperse IT infrastructure 

These create a challenge to the organization management who try to construct the 

big picture. When there is a lack of overview, system support and communication, 

it is difficult to focus the attention in an effective way, and it can lead to a missed 

opportunities in the organization (Lohman, C., Fortuin, L. & Wouters, M., 2004). 

One example of the PMS system is the Balanced Scorecard (BSC), which was first 
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introduced by Robert S. Kaplan and David P. Norton in 1992. The development of 

the BSC was mainly driven by the dissatisfaction with the traditional backward-

looking accounting-based performance measurement system (Bourne et al., 2000).  

The BSC integrates four interrelated performance measurement perspectives: Fi-

nancial, Customer, Internal Process and Learning and Growth into a one simple and 

easy to use management report. The basis of the BSC is that the improvements in 

non-financial measures will drive the financial performance of the organization, 

thus if the financial targets are updated during the annual budgeting process, the 

non-financial measures should be reviewed at the same time (Bourne et al., 2000).  

As with other PMSs, the development of the BSC is a complex process and it has 

been subjects of considerable research, and one of the key questions has been: how 

should the specific measures of performance be designed? (Neely et al., 1997). 

Measuring the performance is much more complicated than specifying the equation, 

and other issues such as purpose, frequency and source of the performance data 

should be equally considered. In addition, one of the main weakness of the BSC is 

the approach to provide an overall view of the performance for the senior manage-

ment. Due to this reason, it is not intended or relevant to be used at the factory 

operations level (Ghalayini, A. M., Noble, J. S. & Crowe, T. J., 1997).  

2.2 Cost measurement process 

The figure 3 illustrates how the PM supports the management to achieve the prede-

fined goals (PIs) which have been derived from the strategic objectives of the com-

pany. Based on the mission statement of the company, cost and profitability can be 

identified as strategic objectives, together with market share, quality, flexibility, 

dependability and innovation (Lohman, C., Fortuin, L. & Wouters, M., 2004). 

At the operational level, input and output values are compared against predefined 

goal (PI). The control function (Level 1) compares the actual value of the PI to the 

target, and the organization is challenged to find an appropriate action to modify 

the process. The tactical or strategical control loop (Level 2) is used to evaluate and 

adjust the control function, by adjusting the PI targets if necessary. With the support 
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of these two process control loops, valid process information is extracted and re-

quired information is reported to compare the actual performance to the target 

(Lohman, C., Fortuin, L. & Wouters, M., 2004). The important aspect of the eval-

uation phase in the PM process is to take corrective actions, to be able to achieve 

the desired targets. However, the process also provides the opportunity to challenge 

and adjust the targets and strategic decisions (Nanni, A. J., Dixon, J. R. & 

Vollmann, T. E., 1992). 

 

 

Figure 3 Process control loop with two levels (Lohman, F. A. B., 1999) 

Standardized management process improvement methodology which is used in the 

different industries, as one approach for continuous process improvement method-

ology: Plan-do-Check-Act (PDCA) cycle has been developed (figure 4). The PDCA 

refers to four repetitive stages which leads to a continuous improvement of the op-

erational efficiency by utilizing the available information and data (Botín, J. A. & 

Vergara, M. A., 2015). 
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Figure 4 PDCA-cycle contributes to the Continuous Improvement Process (CIP) 

(Saier, M. C., 2017) 

PDCA cycle is also the fundamental part of ISO (The International Organization of 

Standardization) 9001, 14001 and 50001. ISO 9001 is the quality management sys-

tem and the standard aims to enhance customer satisfaction by improving the sys-

tem through consistent processes. ISO 14001 aims to improve environmental per-

formance and fulfill compliance obligations and achieve environmental objectives. 

ISO 50001 target is to enable the organization to follow a systematic approach to 

continuously improve the energy performance including energy efficiency, energy 

use and consumption (ISO, 2018). 

The four steps in the PDCA cycle can be further broken down to two main compo-

nents. The step (Do) is the actionable stage, and it is supported by the administrative 

stages Plan, Check and Act. To assure the effectiveness of the PDCA process both 

stages should be initially completed, and then improve by a continuous iterating 
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process (Pelser, W. A., Vosloo, J. C. & Mathews, M. J., 2018).  The standard activ-

ities from the cost performance perspective, are written in below for all the four 

steps of the cycle. Adapted from (Prashar, A., 2017), (Pelser, W. A., Vosloo, J. C. 

& Mathews, M. J., 2018) and (ISO, 2018): 

PLAN: Establish objectives and identify resources needed 

- Ensure management commitment  

- Create management roles and increase awareness 

- Understand current main performance elements 

- Define the key cost performance indicators  

- Benchmark performance 

- Create action plan prioritizing activities 

DO: Implement what was planned 

- Implement the key cost performance indicators  

- Effective Internal communication 

- Staff motivation (rewards) 

- Training of the employees 

- Documentation and record control 

CHECK: Monitor and measure process against the targets 

- Monitor and analyze the key cost performance indicators  

- Periodic reporting of the performance 

ACT: Take actions to improve performance, as necessary 

- Periodical management review to adjust and identify new key cost perfor-

mance indicators 

2.3 Cost measures 

As described in chapter 2.1, the PI provides a cost variable that expresses quantita-

tively the effectiveness or/and efficiency of a part or a whole process against a given 
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target. This cost performance data can be utilized in the decision-making process. 

As the decision-making process includes humans, the PI also has a behavioral im-

pact. Managers and employees will modify their behaviors as they attempt to reach 

positive performance outcome (Neely et al., 1997). As Kaplan and Norton (1996, 

p. 21) describe in their book “if you can’t measure it, you can’t manage it”. On the 

other hand, all the factors can’t be measured, and some factors should not be meas-

ured as they don’t provide added value.  

Traditionally the PIs have been based on the accounting system, and they have been 

measuring return on investment (ROI), sales per employee, profit per unit produc-

tion and productivity even though is known that such PIs have many limitations. In 

the table 1, traditional PIs are compared to a non-traditional PIs (Ghalayini, A. M., 

Noble, J. S. & Crowe, T. J., 1997, p. 210). 

Table 1 Comparing traditional and non-traditional performance measures 

(Ghalayini, A. M., Noble, J. S. & Crowe, T. J., 1997, p. 210) 

 

The main challenge with the traditional PIs is the fact that they are lagging metrics 

since the financial reports are usually closed monthly. Thus the traditional reports 

are too old to be useful, as they are results of prior decisions. Additionally, they are 

usually made in fixed format, and are used in all the departments. Typically, prof-

itability (profit and loss statement) is determined as a lagging indicator. They are 

also inflexible reporting methods and they ignore the unique characteristics and pri-
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orities of the individual departments. Traditional measures usually also ignore op-

erator level and they are not supporting continuous improvement (Ghalayini, A. M., 

Noble, J. S. & Crowe, T. J., 1997).  

In order to achieve competitiveness in the world marketplace, the manufacturing 

companies must be able to produce high-quality products at low costs with increas-

ing variety, having shorter lead times (Ghalayini, A. M., Noble, J. S. & Crowe, T. 

J., 1997). To conclude, the PIs recorded should capture the relevant characteristics 

of the underlying operational process, to be able to monitor and review the perfor-

mance of the organization and individual unit (Lohman, C., Fortuin, L. & Wouters, 

M., 2004). 

2.3.1 Costs measures to increase the profitability  

In a private for-profit company, there are two basic strategies to achieve financial 

targets: revenue growth and profitability (figure 5). For the revenue growth, com-

panies generally have two possible components. They can increase the revenue 

streams by advancing to new markets, new products, and new customers. To in-

crease the profitability, the company can improve the cost structure by reducing 

direct and indirect expenses (productivity), and improving the asset utilization 

(Kaplan, R. S. & Norton, D. P., 2000).  

Productivity can be defined as a measure of how well resources are combined and 

used to accomplish specific, desirable result (Sherman, G., 1982). Higher produc-

tivity (lower costs) can be achieved a number of ways including (Ruch, W. A., 

1982): 

- Increasing the level of output faster than the level of input  

- More output having the same level of input  

- Increasing output with a reduced level of input (The ideal) 

- Maintaining the level of output, and reducing the input  

- Reducing the level of output, but decreasing the level of input even more  
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Figure 5 Strategy map – Financial perspective, adapted from (Kaplan, R. & Norton, 

D., 2002, p. 108) 

Profitability strategy is typically able to deliver results faster than the growth strat-

egy. However, the two financial strategies should be balanced, and increasing the 

shareholder value should be a combination of the two respective strategies (Kaplan, 

R. S. & Norton, D. P., 2000). To be able to measure the performance of the costs, 

the different aspects of costs should be considered in the process. The generic term 

of cost includes multiple dimensions such as (Neely, A., Gregory, M. & Platts, K., 

1995): 

- Manufacturing costs 

- Value-added 

- Selling price  

- Running costs  

- Service costs  

The manufacturing costs dimension could be still divided into a sub-categories, 

such as direct material costs, capacity utilization and direct labor efficiency. Costs 

are an important part of the PMS. However, modern operation organization needs 

also a clear measures from the other dimensions such as the quality, throughput 

times, flexibility etc. (Lohman, C., Fortuin, L. & Wouters, M., 2004).  
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2.3.2 Cost-behavior patterns 

Cost management is one of the most important perspectives of company perfor-

mance, and financial management. To be able to manage the costs, the company 

should be able first to measure the costs, and the two basic types of cost-behavior 

patterns found in most of the accounting systems should be understood. Knowing 

the company cost-behavior patterns, and how cost change (input) with the activity 

output, is an essential part of the organization planning, controlling and decision-

making process (Novák, P. & Popesko, B., 2014). 

Traditionally, costs are defined as Variable Costs (VC) or Fixed Costs (FC) based 

with the specific activity and for a given time period (Novák, P. & Popesko, B., 

2014). In this traditional model, the VCs change proportionately with changes in 

the volume of production, as shown in figure 6 (Hansen, D. R., Mowen, M. M. & 

Guan, L., 2009) and (Guenther, T. W., Riehl, A. & Rößler, R., 2014). Costs can 

include materials, labor and equipment, and those resources are used to produce and 

sell products or services. Understanding the cost-behavior is also important when 

the overall performance of the organization is evaluated (Horngren, C. T., Datar, S. 

M. & Rajan, M., 2010).  



19 
 

 

Figure 6 Total cost is a combination of variable and fixed costs, adapted from 

(Novák, P. & Popesko, B., 2014, p. 100) 

As illustrated in the figure, the VCs are increasing when the volume of production 

where the cost is related increases, and the FCs stay at the same level. The sum of 

VC can be calculated when the quantity of the production volume is multiplied by 

their price. VC includes e.g. production wages, repair and maintenance costs and 

material costs (Guenther, T. W., Riehl, A. & Rößler, R., 2014). In standard cost 

models, variable cost depends only on the extent of a change in the volume of pro-

duction, not on the direction of change. However, some costs can rise more with 

the increased activity compared to the scenario if the activity decreases. This type 

of cost-behavior is called sticky. Cost are sticky if the growth of the cost associated 

with an increase of the volume, is greater than the decrease in costs with an equiv-

alent decrease in volume. This makes the resource adjustment more difficult for the 

company, as it restrains the downward adjustment of production (Novák, P. & 

Popesko, B., 2014) and (Guenther, T. W., Riehl, A. & Rößler, R., 2014). 

Contrarily, the fixed costs are not directly activity related, and the costs are consid-

ered inflexible and unchangeable over a shorter period. However, the cost can also 
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be inflexible over a longer period, and typically the level of the fixed cost inflexi-

bility is greater in an industry with a high asset intensity (Guenther, T. W., Riehl, 

A. & Rößler, R., 2014). Fixed cost can include e.g. salaries, depreciation, insurance, 

property tax etc. (Wouters, M. J., 1994). 

2.3.3 Controllable costs 

“A controllable cost is any cost that is primarily subject to the influence of a given 

responsibility center manager for a given period” (Horngren, C. T., Datar, S. M. & 

Rajan, M., 2010). From the management perspective, it is important to understand 

the cost structure of the organization. As the magnitude of the uncontrollable and 

controllable cost are typically based on the past long-term decisions, thus they in-

fluence to the ability of resource adjustment in the short term (Balakrishnan, R., 

Labro, E. & Soderstrom, N. S., 2011).  

In the short term, many costs are uncontrollable due to the long-term decisions re-

lated to investments, employee hiring, and contracts with suppliers. It is important 

to emphasize that, costs can only be considered uncontrollable within a limited 

range and/or within a limited period (Wouters, M. J., 1994). The controllability of 

the costs can be considered to be limited if they can only be changed in discrete or 

significant steps due to technical or economic reasons (Shulman, A., 1991). The 

period depends on the reaction times related to the costs.  

From the financial perspective, decision-makers need to be able to identify the rel-

evance of the costs to the decision they are taking. If the cost has been incurred in 

the past (sunk cost), and it can’t be recovered it is irrelevant to the decision to be 

taken (Horngren, C. T., Datar, S. M. & Rajan, M., 2010). In practice, it means that 

only those costs and revenues which can be changed by a particular decision should 

be considered in the decision-making process (Foster, G. & Horngren, C. T., 1987). 

The cost structure information could be used to support the management perfor-

mance report to exclude all uncontrollable cost or segregate such cost from the con-

trollable costs. As an example, supervisor performance report could include only 
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direct materials, manufacturing labor and machine maintenance cost but uncontrol-

lable costs for the supervisors such as rent, and taxes would be excluded (Horngren, 

C. T., Datar, S. M. & Rajan, M., 2010). However, several empirical studies in the 

past have demonstrated that manager’s use cost allocation reports to support the 

decision-making process, even though from a theoretical perspective only the con-

trollable costs should be relevant (Wouters, M. J., 1994).  

On the other hand, managers should not overemphasize controlled cost as with a 

long enough time span, all costs will be under somebody’s control. Financial re-

porting should also be seen as a way to gain information and knowledge, and not 

only for control. The gathered information supports future development and man-

agers are more likely to consider the impact of the cross-functional activities to the 

revenues and costs rather than focusing costs alone (Horngren, C. T., Datar, S. M. 

& Rajan, M., 2010). In addition, it is important to consider the impacts of the costs 

to the organization as a whole, as the savings from one department could lead to a 

higher cost elsewhere (Oliver, G. R. & Walker, R. G., 2006). 

2.3.4 Design criteria’s and definition template for cost measures 

There are several general design criteria’s for PIs suggested by various authors in 

the academic literature. Neely et al. (1997) summarize the recommendations in their 

literature review. The list contains 22 recommendations, and they are listed in the 

order of a number of sources. Based on the Neely et al. (1997) literature review, 

only the first thirteen recommendations can be found from two or more sources 

(table 2).  
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Table 2 Design recommendations regarding performance measures, adapted from 

(Neely et al., 1997) 

 

As shown in the table, first and foremost the PIs should be delivered from the strat-

egy (eight sources). This helps to link the business strategy to the objectives of the 

organization including functions, teams, individuals and daily operations (Kaplan, 

R. & Norton, D., 1996). Strategic alignment is also an integrated part of BSC and 

many other PMS models (Garengo, P., Biazzo, S. & Bititci, U. S., 2005). The sim-

plicity of the PIs is also strongly recommended, and it was supported by seven dif-

ferent sources. Recommendation points 3-7 are found from three sources, and point 

8-13 are supported by two sources. As an example of the recommendations 7 and 
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14: The purpose of the measurement could be to monitor the rate of improvement, 

which leads to a reduced total cost. To avoid the traditional narrow and unidimen-

sional focus of the set measures, the cost (financial) measures should be supported 

with a balanced set of measures, such as included in the BSC (Neely et al., 1997). 

In order to increase the quality of the PIs used in the company and communication 

in the organization, the template presented in the table 3 was used in the case com-

pany Nike. The table describes eleven attributes including an explanation of the 

specific attribute. In the case company, more work was done before the first results 

were shown to the potential users. By utilizing the template, it created intense dis-

cussions what had been reported in the past, and how it should be reported in the 

future. Additionally, the template made all the employees in the organization more 

aware of the PIs. Building and sharing the detailed information regarding the defi-

nitions of performance metrics is a crucial factor to be able to implement and con-

tinuously develop the PI and PMS. Based on the lessons learned in the case, it is 

recommended to use standard definition template (Lohman, C., Fortuin, L. & 

Wouters, M., 2004). Additionally, the definition template supports the design crite-

ria 9 “Performance measures should be clearly defined”.  
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Table 3 Performance metrics definition template, adapted from (Lohman, C., 

Fortuin, L. & Wouters, M., 2004, p. 279) 

 

2.4 Cost reporting 

The fundamental design of the report should be based on the needs of the decision 

maker. Thus, the creators of the cost reports should understand the user require-

ments and capabilities, to prioritize the respective information of the reports. The 

information provided by the report should be supporting the requirements set by the 

user. This requires collaboration between the user and the designer (creator) of the 

report. To gather the information and building consensus between the users and 

author of the report various approaches could be used. One technique to gather in-

formation from the user is asking (Davis, G. B., 1982). This could be done in dif-

ferent forms such as interviews, discussions, meetings or surveys done individually 

or within a group, (Lohman, C., Fortuin, L. & Wouters, M., 2004). 

To create the report, data available in the organization system needs to be extracted, 

to be able to support the management decision-making process. A report is typically 
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providing information of the activities in the organization. Information of the dif-

ferent activities are specially required by the operative personnel who are responsi-

ble for the planning and steering of the company or unit. In general, the require-

ments of reports increase when decision-making and reporting in the organization 

is decentralized (Jyrkkiö, E. & Riistama, V., 2008, p. 276). On the other hand, de-

centralized decision-making and reporting can an also lead to a uncontrolled growth 

of the reports, which are inconsistent in terms of definition, a source of data and the 

ways to present the reports (Lohman, C., Fortuin, L. & Wouters, M., 2004). A good 

cost report summarizes the financial cost related to the benefits in a way, they can 

be confidently and transparently used for decision-making support (Drummond et 

al., 2015). 

Traditionally, the end-user was at the mercy of the designer of the reporting system. 

However, in the modern-day, the applications incorporate greater flexibility for the 

end-user to dynamically control the presentation of data. When the end-user has a 

direct access to data and they can utilize the user-friendly analytical and visualiza-

tion tools to generate decision-relevant information. In the future, the designers of 

the cost reports (management accountants, controllers) need to adjust their roles 

from the designer of the report to a more consultative role towards the end-users. 

This would allow them to have more time assisting the end-users, to select the most 

decision-relevant data. They could also be more active towards the IT personnel to 

improve the features of the reporting system (Rikhardsson, P. & Yigitbasioglu, O., 

2018). 

To maximize the asset utilization and minimize drilling costs, the industrial process 

industry has developed real-time analytical applications for reporting. The new ap-

plications collect, visualize and track the performance of multiple units and actions, 

providing tailored unit Key Performance Indicators (KPIs). The new applications 

can provide added value when the unit metrics, KPIs and dashboards are monitored 

and visualized in real time, having the focus on the unit performance. The systems 

are used in the daily operations, and with further development it could be used for 

management reporting (Svensson, I., Saeverhagen, E. & Bouillouta, F. M., 2015). 
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Cost reporting should tell the organization how we have performed (history), why 

we are in the current scenario (present) and where we are going to (future), (figure 

7). Added with the internal- and external factors affecting to the outcome. Historical 

reporting answers to a question, what has happened? It is the most common report-

ing type in the business, and is typically characterized by descriptive statistics. His-

torical analyses summarize what has happened, and they are based on many contin-

uous monitoring systems, where actions are compared to the benchmark 

(Appelbaum et al., 2017) and (Alhola, K. & Lauslahti, S., 2005). 

Based on the historical data, the next step is to answer to the question, of what could 

happen? The predictive performance reporting is utilizing the historical accumu-

lated data to make calculations of most likely future events. In addition, the report-

ing should tell, which external- and internal factors have affected the performance 

of the organization in the present and how they will influence in the future. The 

three-time dimensions should all be included in the decision making, as the histor-

ical performance and decisions taken are the foundation of the future development 

(Appelbaum et al., 2017). When the interaction between the history, present and 

future is included in the reporting, it supports the ability the draw conclusions and 

make decision proactively (Alhola, K. & Lauslahti, S., 2005). 

 

Figure 7 Time dimensions of the reporting, adapted from (Alhola, K. & Lauslahti, 

S., 2005, p. 173) 

For example, reporting and analysis in the project, is not necessary required in the 

lowest level of detail or unit costs. Broader categories are more favorable, as the 

more detailed feedback analysis is generally more expensive, and late predicting 



27 
 

the final performance, thus it is better to have a predictive indication as early as 

possible (Bullis, J,. P., 1984). The forward-looking aspect is also one of the four 

characteristics of the BSC, and the target of the reporting is to support the managers 

to improve the performance of the next reporting period (Kaplan, R. S. & Norton, 

D. P., 1993). 

2.4.1 Cost reporting with ERP systems 

Corporate information system such as Enterprise Resource Planning (ERP) sys-

tems, provide expanded data storage power and enhanced computational power to 

support the management accountants. The ERP includes the cost accounting infor-

mation, which is used for the financial- and cost reporting. The financial infor-

mation is also utilized for performance reporting and analysis, to support the deci-

sion-making process of the organization (Appelbaum et al., 2017). The organiza-

tion-wide ERP systems are integrated systems, and they are capable of managing 

and coordinating all the resources, information, and functions of a business from 

shared data stores (Kallunki, J. P., Laitinen, E. K. & Silvola, H., 2011).  

Since ERP systems can integrate corporate information into one central database, 

and allows that information to be retrieved. They can improve the capability of the 

organization, to provide management with access to relevant and real-time opera-

tional data (Appelbaum et al., 2017). With the ability of the ERP system, there is 

potential to report more forward-looking (predictive) information, and to provide 

more direct support to the managers (Scapens, R. W. & Jazayeri, M., 2003). How-

ever, if the ERP system is not properly aligned in real-time, and not interfaced with 

other systems such as production, sales, human resources the quality of the infor-

mation will be compromised (Seethamraju, R., 2015). 

Regardless of the improved effectiveness and efficiency supported by the ERP, 

studies have indicated that management techniques have not changed significantly. 

One of the reasons is the main focus on the ERP to improve the efficiency of the 

financial reporting process, and not changing the process nature. ERP is considered 
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as a powerful reporting tool, but the potential in process control and corporate per-

formance analysis has been neglected (Sangster, A., Leech, S. A. & Grabski, S. , 

2009) and (Granlund, M. & Malmi, T., 2002). 

2.4.2 Cost reporting as a part of the plant online dashboard 

With the support of the online dashboards, the organizations can assists in promot-

ing accountability across the units, to improve quality and cost effectiveness 

(Martinez et al., 2018). With the support of to the recent technology development, 

the online performance reporting tools and dashboards are becoming more domi-

nant especially in an industrial plant operation. This is mainly due to the growing 

requirement from the employees, to access and analyze the most prevalent infor-

mation provided by the different system in a more efficient way (Plant, N., Cabrero, 

E. & Saha, T. K., 2012).  

As a case example of an online dashboard, Greenhouse Gas Dashboard (appendix 

1) was developed in Australia to allow employees, engineers and managers easily 

enter, monitor and report power plant emissions including cost information. The 

target of the dashboard was also to consolidate Australian reporting standards to a 

user-friendly interface.  

The case included Coal fired and Gas fired power stations and the dashboard was 

created to support the operations by combining several carbon pollution-monitoring 

requirements. The dashboard development included an excel spreadsheet with test 

data, and the final dashboard prototype was developed with a web tool. As we can 

see from the appendix the year-to-date (YTD) chart provides the actual vs. budgeted 

information of the CO2 equivalent emissions over two-year reporting cycle for a 

coal fired plant. In the case dashboard the budgeted CO2 entry is affected by a man-

ual entry thus it could be adjusted if required. However, if manual entries (targets) 

are adjusted, the data entries are recorded and logged to the system. The dashboard 

also included cost information such as the latest CO2 price (Plant, N., Cabrero, E. 

& Saha, T. K., 2012). 
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The dashboard also included relevant subpages, to provide more detailed infor-

mation of the GHG performance. All the charts were designed with specific colour 

convention to support readability, and to easily identify variances between actual 

and budget values. In addition, the dashboard allowed users to export data to a re-

quired framework, to support statistical and numerical analysis (Plant, N., Cabrero, 

E. & Saha, T. K., 2012). 

2.4.3 Visualization and functionality of the cost reports 

When cost reports are created, having a higher level of visualization reduces infor-

mation overload and increases the understanding of data, and the ability to remem-

ber the information provided (Workman, M., 2008). Visual information leveraged 

by dashboards has been found helpful to support the decision-making process, and 

increasing the adherence to guidelines and improve the performance in organiza-

tions. Additionally, the dashboard can provide powerful, yet user-friendly venue to 

benchmark operational cost performance and assess the impact of ongoing process 

improvements at the different levels of the organization (Martinez et al., 2018).  

In a case study at the European Operations department of Nike. Scorecard format 

included actual target and the deviation for each measure including 3-month aver-

age. In addition, the graphical presentation included color code to signal favorable 

or unfavorable results compared to the target. The financial aspect included cost per 

unit and inventory-related measures (Lohman, C., Fortuin, L. & Wouters, M., 

2004). 

In the offshore operations, the Real Time Chemical Monitoring System (CRTMS) 

solution brings together inventory and usage data from an automated field sensor 

and data capture network to be deployed. As a result, the data collected from mul-

tiple streams can be utilized to create a visual on-line dashboard type report. The 

visual report provides information for the proactive decision-making process within 

the operational performance center, and for the pool of subject matter experts 

(Piovesan, C. M., 2015). A process control system can also be incorporated with 

mechanical and field device condition monitoring. In addition, a process control 
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system can provide tools for operators, maintenance and management (Valmet, 

2018).  

The dashboard reduces the burden of collecting and analyzing the data gathered 

from multiple sources. This should encourage the behavior of acting on data, to 

optimize the performance. Functionalities of the dashboard are important when 

identifying special and common sources of variation. Special variations typically 

require root cause analysis and work to rectify. Common variations are more fun-

damental indicators, and process change is required to reduce the variability. Dash-

board created for the hospital environment, included following functionalities 

(Martinez et al., 2018): 

- One-page overview with an ability to reorganize the data 

- Sorting and filtering (Alphabetically or numerically) 

- Narrow the data and hide some of it 

- Composition view including each KPI over time 

- Information of the degree and type of variations 

- Tables and control charts with weekly KPIs of the past 12 months 

- Calculation of moving averages with lower and upper limits 

- Pre-specified performance targets 

2.5 Different levels of decision-making 

The decisions taken by the company management can be divided into three different 

levels: Strategical, tactical and operative. The main fundamental difference between 

the levels is the timeframe and extent of the decisions (Pellinen, J., 2006, p. 41) and 

(Manzini, R. & Bindi, F., 2009). The decision-making process typically requires 

economical (cost) information received from the management accounting, and the 

non-financial (qualitative) information (Horngren, C. T., Datar, S. M. & Rajan, M., 

2010) and (Kaplan, R. & Norton, D., 1996). In general, all level of decision-making 

actives includes some form of comparison such as: comparing different alternatives, 

situations and attributes (Dillon, S. M., 1998).  
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For example, the information flow between the factory shop floor and management 

can consist of daily-, weekly and monthly performance reports. Daily performance 

is typically important for the department manager, whereas the plant manager is 

more interested of the weekly measures, and lastly the top management is primarily 

concerned of the monthly figures. The linkage between the different levels of or-

ganization is important, to ensure the PIs are clearly understood by all the employ-

ees, and to provide real-time information to support the decision-making process 

(Ghalayini, A. M., Noble, J. S. & Crowe, T. J., 1997). 

Strategic decisions are mainly supported by the information available from the com-

pany resources, processes, profit and business environment. The timeframe of the 

strategical decisions is more than one year (e.g. 3-5 years), and they are made by 

the top management steered by the owners of the company. Strategic decision mak-

ing can be related to a manufacturing location and determining the production ca-

pacity and how inventory is managed (Pellinen, J., 2006, p. 41) and (Manzini, R. & 

Bindi, F., 2009).  

The tactical level decision is mainly done by the company middle- and senior man-

agement, and they include both short and long-term horizons, as they are typically 

responsible for the practical actions and measures taken to achieve the strategical 

level targets. Operative level decision making is related to daily actives, such as 

allocating the customer demand to production plants, production of a single pro-

duction batch or considering the availability of liquid assets next month. Operative 

decisions are typically made by the middle management, front-line leaders and em-

ployees (Pellinen, J., 2006, pp. 41-42) and (Manzini, R. & Bindi, F., 2009).  

2.5.1 Rational and intuitional decision-making 

The fundament of the rational decision-making is a concrete target, which the or-

ganization wants to achieve through the decision making process (Pellinen, J., 2006, 

p. 43). The rational decision-making is characterized by making consistent, value-

maximizing choices within specified constrains (Simon, H. A., 1986). In general, 

the “rational decision-making model relies on a number of assumptions, including 

that the decision maker has complete information, is able to identify all the relevant 
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options in an unbiased manner, and choose the option with the highest utility” 

(Hardman, D. & Harries, C., 2002).  

Unfortunately, most decisions in the real world are not made based on the rational 

decision-making model. Usually, management and employees are more comforta-

ble with a decision, which provides an acceptable or reasonable solution to the prob-

lem rather than an ideal one. In summary, most decisions are made by judgement 

instead of utilizing defined prescriptive decision-making model (Bazerman, M., 

1994).  

Decisions can also be done by relying on intuition which can be described as an 

unconscious process created out of distilled experience (Gilovich, T., Griffin, D. & 

Kahneman, D., 2002). “Intuitive decision making typically occurs outside con-

scious thought and it relies on holistic associations, or it links between disparate 

pieces of information. Even though intuition decision-making process does not fol-

low rational process steps, it does not automatically make it a wrong.” (Dane, E. & 

Pratt, M. G., 2007). 

According to Burke L. A and Miller M. K (1999) in certain instances, the decision 

making can be improved by relying on intuition. Intuition can provide valuable sup-

port to the decision making, however organizations and managers should not rely 

on it too much. The main challenge with the intuition decision making is the nature 

of being unquantifiable. Our intuitions could be right or wrong thus it should be 

considered as a complimentary method to support quantified data and good judge-

ment (Robbins, S. P. & Judge, T., 2008, p. 184).  

To improve the decision-making process, and to avoid the common decision-mak-

ing biases and errors, people should combine rational analysis with intuition. Em-

ployees and managers should focus on their goals. As the goals have a role in gen-

erating actions in a situation in which these are not given in advance (Jungermann, 

H., Von Ulardt, I. & Hausmann, L., 1983). Without goals, it is also difficult to select 

between alternatives. Having clear goals decision making comes easier and there 

are less irrelevant options to choose from (Robbins, S. P., 2004). 
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2.6 Summarizing the theoretical chapter 

To summarize the theoretical chapters and the relationship between the PMS, cost 

measurement and reporting, to finally support the decision-making process in the 

different organization levels the figure 8 is created. The main element behind the 

cost measurement and reporting is the overall PMS which combines financial and 

non-financial targets to achieve the strategical objectives. The PMS is also contin-

uously developed to be aligned with the strategy, but also the information recorded 

by the PMS should be used to challenge the strategical objectives. The main data 

source for the PMS is typically the ERP system, and it is supported by other inter-

nal/external data sources.  

The financial targets of the PMS can be summarized to a Cost Measurement System 

(CMS), which includes the targets aligned with profitability strategy. The CMS is 

an important part of the PMS, and the targets should be aligned with the company 

overall and financial strategy to have the most relevant and up-to-date cost measures 

(PIs) used in the organization. Finally, the cost reports are visualized in the different 

organization levels to support the decision-making process. The CMS includes all 

the cost measures of the organization, but an individual decision-making moment 

typically requires only some of the reports to be visualized. In a way, we can call 

this just-in-time cost reporting, which targets to provide the required cost reports 

when they are needed. The cost reports should be available in a user-friendly inter-

face with adequate functionalities, and the focus of the cost reports should be trans-

ferred from the traditional backward-looking (financial accounting) towards up-to-

date forward-looking information. The new way of reporting also challenges the 

controllers of the organization to adjust their roles from the creators of the reports 

to a more consultative role.  
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Figure 8 Relationship between the PMS, CMS and Cost reporting. Motivated from 

(Appelbaum et al., 2017, p. 35) 

Creating and continuously improving the CMS is a challenging task, and in prac-

tice, compromises need to be done. As the target is to build a system which has a 

simple to understand cost measures, but still be able to capture the underlying fi-

nancial business process to have a good indication of the organization cost perfor-

mance, and take actions accordingly. As stated in the chapter 2.1, typically organi-

zation already have CMS as it is the fundamental base of the PMS, thus there is no 

need to start from scratch. However, the continuous improvement and review pro-

cess of any system implemented in the organization should be well designed and 

documented in advance. 

The continuous improvement process can be based as an example, on a simple 

PDCA-cycle, which forces the organization to design, implement and review the 

performance of the key PIs. However, this simple format can be further upgraded 

to include more layers based on the level of the decision-making in the organization. 

This is important, especially in a large industrial company, which can have thou-

sands of employees and several decision-making levels. This approach reminds the 
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organization to consider, which PIs are relevant at the respective level of the deci-

sion-making and how they all contribute towards the common strategical goals of 

the company. To be able to do this, the organization needs to have the understanding 

of the cost structure (VC and FC) of the company, as only part of the costs can be 

controlled in the short-term due to the earlier long-term decisions made in the or-

ganization. 

As written by (McNair, C. J., 2007) on waste measurement and analysis in the field 

of cost management. One of the first area most likely to change is an improvement 

in capturing and reporting measures that reflect core system failures, such as level 

and nature of waste. Traditionally these wasted resources are combined with those 

that create value, to generate an average cost for products or services. When the 

waste is combined with the valuable elements, it makes the waste identification and 

control difficult for the management. The cost measurement and reporting, which 

eventually supports the overall cost management of the organization. Should help 

the organization to define, measure and help to maximize the value creation poten-

tial.  

In the year of 2018, the modern online reporting systems such as dashboards, which 

are collecting and combining information from different databases (ERP + others) 

to a user-friendly format, support the fundamental idea of McNair, “to highlight the 

level and nature of waste”. With the utilization of online dashboards, organizations 

and individual units can visualize the performance of the organization without in-

formation overload. Having e.g. traffic light system to highlight, which areas of 

performance in the organization or individual unit are not performing as expected, 

it guides the focus of the respective employees and supports the decision-making 

process to reduce the waste.  

In the end, it should also be highlighted that all the factors can’t be measured and 

quantified to numerical (financial) figure, and eventually compare that to a selected 

target (rational decision-making). The experience of the employees is also an im-

portant aspect of the decision-making, thus the intuitional part of decision-making 
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should be seen as a supportive element in the decision-making process. As the ac-

tions what we take today, will not change what has happened yesterday and histor-

ical information is not a guarantee of the future outcome. This means forward-look-

ing measurement and reporting should only be considered as the best guess of the 

future outcome and never an absolute truth, thus any decision taken should always 

we supported with the expertise and intuition of the decision maker. 

Even though it will not be most likely possible to predict exactly the costs or profits 

of the organization in the future, the cost measurement and reporting should be sep-

arated from the constrains and limitations imposed by the financial accounting. 

From the logical points of view, it makes sense as the financial accounting looks 

backward, not forward (McNair, C. J., 2007). 
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3 CASE  

3.1 Case company introduction 

The case company operates globally in the field of chemical manufacturing indus-

try. The group headquarters are located in Europe and it has around 7 000 employ-

ees and it operates in more than 100 countries. In 2017 the sales revenues were 

more than EUR 7 billion and net profit was more than EUR 1 billion. Case company 

has operations in Finland and it directly employs almost one thousand employees 

locally. The company is divided into three main business areas including production 

and sales, and they provide value-creating solutions in the capital-intensive chemi-

cal industry. Only two of the business areas have operation facilities in Finland 

(Case company, 2018b). 

The case company has defined several areas of excellence in operations, including 

three execution-, OPEX- and support processes (figure 9). This is built on top of a 

strong foundation of HSE, Quality, Values and Behaviors. Execution processes are 

Produce, Maintain (PA) and Develop (TD&E). Execution processes are also the 

core of the POT. OPEX-processes are Prevention & Risk management, Learning 

from incidents and Introducing change. Leadership, Competences and Systems & 

Tools are supporting processes. The case company manufacturing system supports 

the excellence in operations including Safety, Quality, Reliability and Costs. The 

main value of the company is the safety aspect, and it strives to achieve zero inci-

dents in the company (Case company, 2018c). 
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Figure 9 Operational excellence house of the company (Case company, 2018c) 

The target of the operational excellence improvement approach is to provide a com-

mon framework on how to operate the company’s plants. The common way of 

working across the operations teams allows the opportunity to share best practices 

effectively through the OPEX- and execution processes (Case company, 2018c). 
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Figure 10 Adapted operations organization chart highlighting the scope of the thesis 

(Case company, 2018d) 

Execution and OPEX-processes are led by the Executive Vice President located in 

the company head office (figure 10). Vice Presidents of the operations 1&2 are the 

leaders of the produce process in their respective business units, and they are re-

sponsible for multiple locations in Europe. Operation Managers 1&2 are leading 

the production in their respective business unit, and they are located at the produc-

tion site. Operations Manager is also the leader of the respective operations man-

agement team. In the case location, both of the Operations Managers have more 
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than 200 employees in their organization.  The six Production Managers are respon-

sible of a single production plant, and they are also the leaders of the POT. The size 

and the characteristics of the plants varies significantly in the location, and direct 

and indirect reports range from 20 to more than 100 (Case company, 2018d).  

In the field of Cost Leadership, the company has several programs to improve the 

profitability (cost perspective of the OPEX framework). One of the programs is 

called (Daily) Cost Transparency, and the target is to have a clear daily view of the 

cost drivers in all the operation levels including POT. The cost transparency in the 

POT-level supports the final target, to develop proactive cost management and 

trending including forecasting. In addition, the goal is to have multidisciplinary 

awareness and accountability on the main cost drivers (Case company, 2018e). 

In the company organization setup, Operations Manager 1&2 are supported with a 

one Site Controller. He is responsible for providing the financial information and 

reporting to support the decision-making of Operations and Production Managers. 

Site Controller is also a member of the operations management teams. In the re-

spective location the Site Controller also has additional company-level tasks, thus 

the role is not dedicated to support the local operations as a full-time basis (Case 

company, 2018d) and (Site Controller, 2018). 

3.2 Plant OPEX teams in the case company 

POTs are part of the standard manufacturing organization, which is set up to meet 

the strategic and operational responsibilities assigned to operations (figure 11). The 

Plant OPEX team owns, steers and confirms the operations aligned with the POT 

priorities – Safety, Quality, Reliability and Cost as well as the key four objectives 

in Operations (Case company, 2018f): 

1. Goal Zero 

2. Leading Operational Excellence 

3. Winning Value Improvement 

4. Leadership 
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Figure 11 Plant OPEX team includes Production, Plant Availability and Technical 

Development (Case company, 2018f) 

The POT has to make decisions on a daily basis. They have to optimize the plant 

continuously within the constraints coming from the plant design/status and ongo-

ing bottlenecks as an example regarding supply (raw material) and demand (Mate-

rial handling/storage). The POT should be able to identify the optimal way to run 

the plant considering the four aspects of the OPEX framework. The thesis is focused 

on the fixed POT meetings, which are morning-, weekly- and monthly meeting. The 

timing of the morning and weekly meeting are fixed within the week. Morning 

meeting is typically starting at 8:30 – 9:00 and lasts from 15 to 30 minutes depend-

ing on the size of the plant. The composition of the POT in the respective meetings 

is shown in the table 4 (Case company, 2018f).  
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Table 4 Member and structure of the POT meetings, adapted from (Case company, 

2018f) 

 

As seen in the table, the Production Manager is physically present and leading three 

of the four meetings. Optional members varies between the meetings. As morning 

meeting is mainly focused on daily topics and issues, which need to be addressed 

urgently all the three execution process leaders are present. The attendance of the 

optional members is as per the requirement. As per the internal operative instruc-

tion, the purpose of the daily morning meeting is to ensure plant daily operational 

excellence. It should support continuous improvement by reviewing the last 24 

hours plant performance focusing on safety, volume, reliability, asset overall effec-

tiveness, test runs, and quality by using visualization. In the morning meeting, the 

team should also drive cost leadership, such as agreeing on the main production 

parameters to optimize energy consumption (Case company, 2018f). 

The purpose of the weekly meeting is to plan and align maintenance and project 

works for the coming week and review previous week’s plan, the members attend-

ing to the meeting is adjusted accordingly. The meeting is focusing on back-log, 

schedule breakers, learnings from executed works, quality of execution and mainte-

nance execution efficiency by utilizing visualization. In addition, POT-team should 

prepare for the bigger activities beyond next week’s plan. As a default, the technical 

development leader participates to the meeting only when relevant project works 

are scheduled (Case company, 2018f). 
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The target of the monthly meeting is continuously to improve the plant and process 

performance and manage existing and new risks. POT-team is responsible to drive 

the operational excellence of the plant reflecting the four key objectives in the op-

erations. Visualization should be utilized when reviewing previous month perfor-

mance including Goal Zero, Leading Operational Excellence, relevant KPI trends 

e.g. energy consumption and reliability including cost drivers. Team should also 

follow quality and prioritize risks and opportunities (Case company, 2018f). 

The Operations Manager leads the review meeting organized every six months, and 

during the occurring month, it replaces the monthly meeting. The main target of the 

performance review meeting is to align, where the plant needs to improve by shar-

ing best practices on a more cross-functional and group (company) level. Based on 

the improvement areas identified, deciding which best practice processes from the 

group level should be implemented, as an example in the field of energy manage-

ment and visualization. The last six-month performance should be reviewed based 

on the typical agenda including but not limited to: KPI trends, bad actor analysis 

and cost drivers, incidents, cross-learnings and test runs (Case company, 2018f). 

At the time of the observations, the POTs have been operating as per the new in-

structions only from few to several months. On the other hand, morning and weekly 

meetings are not new concepts for the plants, and some of the units the changes 

driven by the new instructions were moderate as the morning meeting was orga-

nized even before the new instructions. Based on the observations within the scope 

of this research, the required members of the POT teams were attending firmly to 

the meetings only with few exceptions, which is natural considering the other re-

sponsibilities carried over by the process team leaders.  

For two of the six plants, weekly maintenance and project planning meeting had 

been organized already before the organization change. This was arranged as a com-

mon meeting, as the plants had shared leader in maintenance and development de-

partment. Due to the history of the meeting, at the time of the observations the 

meeting was still jointly organized even though the new organization supports a 

separate meeting with dedicated process leaders for both plants.  
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3.2.1 Daily- and weekly meetings in the Plant OPEX team 

Starting from the daily POT meetings. Main reporting tool, which was used in all 

the meetings with one exception was the production logbook containing written 

information mainly by the production day- and shift personnel. Some teams were 

additionally utilizing visualization, such as traffic lights with trending and process 

control system with selected plant operating screens. Traffic lights typically in-

cluded signals (red, green) from the main variable costs including energy, utilities, 

raw material consumption, and process parameters such as production speed (figure 

12).  

  

Figure 12 Template from one of the dashboard screens used in the morning meeting, 

adapted from (Case company, 2018i) 

As seen from the figure, the traffic light dashboard included several actual meas-

urements from the plant process, and the actual measurements were compared to 

the target value. If the target consumption value was lower than the actual measure-

ment, the traffic light was showing red color. Reversely, the actual consumption 

was lower than the target, the color was green. No fixed cost or variable cost infor-

mation with actual currencies were available for the morning meeting.  

As per the agenda of the weekly meeting, they were focused mainly on the mainte-

nance related issues. In one of the meetings, cost were on the structured agenda, 

however, no updated fixed cost reports were available. Only cost report available 
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in the meeting room was a printed maintenance cost report from the monthly meet-

ing. However, the report was outdated and as it was only one A4 printed and at-

tached to the whiteboard, thus the cost report was not visual for all participants and 

it was not reviewed in the meeting. In general, the costs were mainly discussed 

informally without clear structure in all the meetings. The planned jobs for the next 

week were mainly recorded on a separate excel sheet or to the logbook. Meeting 

also included reviewing the last week jobs, mainly from quality and resource per-

spective without further analyzing possible cost effects.  

3.2.2 Monthly meetings in the Plant OPEX team 

Due to the time constraints of the research including summer period, and conflicting 

schedules. It was not feasible to cover all the monthly meeting physically, and from 

the six monthly POT meetings four were covered physically and two remaining 

one’s were covered by arranging a semi-structured interview with the respective 

Production Manager of the plant. During the monthly meetings fixed and variable 

cost reports were utilized, and they summarized the financial information from the 

past month. The timing of the monthly report was affected by the monthly perfor-

mance package creation process. As the performance package is completed earliest 

on the seventh workday of the month, the monthly POT meeting has been agreed 

to be earliest on the 10th day of the month (Site Controller, 2018). 

The monthly performance package includes fixed cost, and profit and loss statement 

including variable costs and it is created by the Site Controller. Report is made on 

a PowerPoint platform, and the link is distributed by email to all the relevant stake-

holders such as Production Managers. The monthly report created by the Site Con-

troller includes information from all the six production units, and there are several 

reports which are combining the financial and non-financial information to a re-

spective scorecards. First, the location operations scorecard (appendix 2) includes 

eight metrics. Fixed costs and Must-Win Battles (MWB) are measured in currency 

(€) and they represent the financial perspective of the scorecard. Information in the 

scorecard includes historical information, and the future outlook is given based on 

the ongoing and historical performance (Case company, 2018g). 
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The monthly performance package included individual scorecards for the two op-

erations business units in the location, and they share identical metrics with the 

location scorecard. Official scorecards are not made for the individual plants. How-

ever, the monthly report includes dashboards for all the plants, and the dashboard 

of the case plant is presented in the appendix 3. Dashboard contains six metrics of 

the plant, and from the financial perspective only fixed costs are cascaded from the 

operations scorecard. Scorecard is linked to the bonus payments of the employees 

and the dashboard is only used for information (Case company, 2018g). 

In addition, to the operations scorecards and plant dashboards, both business units 

have an individual waterfall charts focusing on the fixed cost performance (appen-

dix 4). The target of the charts is to visualize what are the gains and losses per 

selected plants and cost centers comparing the actual cost to the budget. As it can 

be noted from the appendix, report has four charts, and it includes YTD and monthly 

performance indication divided into two subcategory: “With cases” and “Without 

cases”. With Cases includes costs from non-recurring events such as plant availa-

bility costs during planned plant shutdown. The charts provide information to the 

POT members how the respective plant has contributed to the fixed cost targets. As 

an example, from the YTD April 2018 – Without cases chart: Selected case plant 

had an actual fixed cost 235 kEUR lower than the target, thus it is shown green in 

the chart with -235 figure below the column (Case company, 2018g) and (Site Con-

troller, 2018). 

Running rates for the individual business units in the location are shown in the ap-

pendix 5. Charts included information on the planned and actual costs of the busi-

ness units. Information included Total fixed costs, Personnel, Maintenance, Other 

FC, Internal time writing (absolute) and Cases + Shutdown. From the appendix, we 

can see that on the reporting month (April), actual costs of the total fixed costs were 

above the planned costs. Looking further at the charts, it can be noted that the main 

reason why the total fixed costs were above the planned are the high actual costs of 

Maintenance and Other FC’s during the respective month. On the other hand, per-

sonnel and internal time writing costs were lower than plan. This part of the report 
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is mainly directed to the respective Operations Manager (Case company, 2018g) 

and (Site Controller, 2018). 

Detailed fixed cost report format for the location business units and the individual 

plants is presented in the table 5. Report includes actual, planned and variance costs 

of the reported month and YTD values. Variance percentage of the YTD figures is 

further highlighted with background color adjustments. When the actual YTD cost 

is lower than the planned variance value and percentage is negative and the back-

ground color of the percentage figure is green. Reversely, if the actual cost is higher 

than the planned, variance value and percentage is positive with red color coding 

(Case company, 2018g).  

Table 5 Monthly fixed cost report, adapted from (Case company, 2018g) 

 

In general, the distribution of the different fixed cost elements in the case company 

plants are described below (Case company, 2018g): 

1. Total Personnel costs: 50 – 70 % 

2. Total Maintenance costs: 20 – 30 % 

3. Total Other fixed costs: 5 – 15 %  
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4. Total Internal allocation: 2 – 8 % 

5. Total Cases: 0 – 5 % 

Calculation of the total personnel and maintenance costs are relatively straightfor-

ward. Personnel costs in the individual plant include only the personnel directly or 

indirectly reporting to the Production Manager. Total maintenance costs include 

routine maintenance costs (material, work) of the work orders, which are directly 

related to the individual plant account, and are not considered as a project or turna-

round work order. Maintenance cost also include re-ordering of spare parts, and 

allocated cost from the PA management (Site Controller, 2018). 

Other fixed costs include several accounts, however, a majority of the costs are 

“Other services and expenses”. This is mainly work done by external service pro-

viders, and typically includes works related to facility management and minor en-

gineering project costs. Internal time-writing mainly is consolidated from work 

done by the TD&E department, supporting plant short- mid- and long term devel-

opment projects. Internal time writing is also used to allocate plant own personnel 

costs to project works such as turnaround planning. In addition with the overall 

fixed cost report, top 10 work orders from the maintenance works are provided. The 

reports summarize top 10 work orders of the month and YTD (table 6). Table in-

cludes maintenance order, and description of the maintenance order to understand 

the scope of the work. Overall results represents the costs of the selected mainte-

nance order for the reported month. Table 7 has been prepared with a similar set-

up, but it has top 10 maintenance orders YTD. Additionally, the table provides in-

formation on how the overall costs of the selected maintenance order are allocated 

to the respective months during the calendar year (Site Controller, 2018). 
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Table 6 Monthly top 10 work orders in the plant X, adapted from (Case company, 

2018g) 

 

Table 7 YTD top 10 work orders in the plant X, adapted from (Case company, 

2018g) 

 

Finally, the profit and loss report of the respective business area and plant is re-

ported. The template of the profit and loss report is presented in the table 8. The 

report includes respective price, sales and cost information of the selected profit 

centre. In the report YTD figures of the reported month can be compared to the 

YTD results last year. All the months from the reporting year have an individual 

column in the report, and it can be used to identify the progress of the selected 

variables (Case company, 2018g). 
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Table 8 Profit and loss statement template of the individual plant, adapted from 

(Case company, 2018g) 

 

To summarize the monthly reporting, several tables and figures are currently pro-

vided to the POTs to support the decision-making process. However, utilization of 

the reports and the time consumed to analyze the individual reports varied signifi-

cantly in the monthly meetings between the plants. In addition to the information 

provided by monthly performance package, some POTs were comfortable to collect 

more information independently from the costs, to support the decision making pro-

cess in the monthly meeting. However, some POTs were mainly asking more infor-

mation directly from the Site Controller via email or verbally (Site Controller, 2018) 

and (Production Manager B, 2018). 

3.3 Case plant introduction 

Case plant selected for this thesis is led by the Production Manager X. Production 

Manager X has around 40 employees including engineers, supervisor and operators 

in his organization with annual revenue of more than 100 M€. The TD&E organi-

zation of the case plant includes one manager and five engineers, whereas the PA 

Manager is leading more than ten employees including supervisors and mechanics 

(Case company, 2018d).  

Profit Centre

Unit YTD 05 - 2018 YTD 05 - 2017 05.2018 04.2018 03.2018 02.2018

Total Production TON

Planned EXT sales volume TON

Sales Volume TON

Net Sales EUR

Gross price / t

Net price / t

Other income EUR

Variable Sales Cost EUR

Net Sales delivered EUR

Net price delivered / t

Net Sales delivered & packed EUR

Net price delivered & packed / t

Net Sales - Variable Sales Cost EUR

Feedstock Cost EUR

Variable Manufacturing Cost EUR

Clean Sales Margin EUR

Clean Sales Margin / t

Inventory Revaluation EUR

Sales Margin EUR

Sales Margin / t

Production Fixed Cost EUR

Non-Division Fixed Cost

Division Profit Centre EBITDA EUR

Profit Centre EBITDA / t

Depreciation EUR

Profit Centre EBIT EUR

Profit Centre EBIT / t
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As mentioned in the chapter 1.3, the Plant Monitoring & Optimization project held 

two workshops in the case plant, to ask and discuss to requirements of the POT 

members. Workshops were focused on the needs and wishes how to visualize the 

plant performance, and what functionalities the new dashboard should include. The 

first workshop was organized in July, and second one in August. Based on the work-

shops several ideas were collected from the POT members. From the six desirable 

ideas, which were selected based on their feasibility and impact, one idea was se-

lected for further processing as a prototype. The main idea selected was called 

“Plant Performance Transparency”, and the idea was to visualize the overall plant 

status from the following perspectives (Case company, 2018h): 

o KPI’s + Traffic light indication 

o Categories 

o Trendboard 

o Product cycle 

o Cost awareness 

o Loss/gain indication 

The cost awareness and loss/gain indication requirements were mainly identified 

from the discussion, to visualize the loss of raw material and losses due to produc-

tion quality. Typically the POT members are following many parameters in the 

plant, and most of them are presented in a different unit. The units can be but not 

limited to: kg/m3, ºC, g/kg, l/s, t/h, kg/h, % and kWh/t. Based on the workshop, 

increasing the cost awareness would fundamentally mean that all the POT members 

and relevant stakeholders, would have a better understanding of how the individual 

process parameters affect to the financial performance of the respective plant.  

3.4 Case plant questionnaire 

For the case POT members, a questionnaire was made to have a structured approach 

to collect data and information of the current situation, and capture developments 

needs and wishes in the field of cost measurement and reporting. The results of the 

questionnaire would also be used to support the Plant Performance Transparency 

idea from the cost perspective. 
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The repeatability of the questionnaire was also identified as one of the advantages, 

as there was interest within the company and in the case plant, to repeat the ques-

tionnaire sometime after the improvement actions defined have been implemented. 

This would give the opportunity to assess the effectiveness of the implemented ac-

tions. The main stakeholders were identified together with the case POT leaders. 

As a result of the stakeholder analysis, 12 employees were identified from the three 

core departments. The selected employees were identified to participate actively at 

least one of the monthly-, weekly- and daily meetings. Five from the selected em-

ployees were part of the Production organization including a manager, three engi-

neers and one supervisor. From the PA only the Manager was included for the ques-

tionnaire. Remaining six employees were members of the TD&E team including 

one manager and five engineers.  

To avoid spelling mistakes and misleading questions, the questionnaire was initially 

tested in the POT B monthly meeting. Based on the feedback received from the test, 

the questionnaire was added to include identification of the role and respective de-

partment. This additional information, provides the opportunity to compare the case 

plant results with other plants. This is due to the different practice and resources 

allocated to the respective plants (Case company, 2018d).  

3.4.1 Questionnaire form 

The original questionnaire form included nine pages and was made in Finnish lan-

guage. The summary and translation of the questionnaire are presented in the ap-

pendix 6. First page included the instructions, and the remaining eight pages in-

cluded 19 multiple choice questions (1-10, 14-18 and 21-24) and seven open ques-

tions (11-13, 19-20 and 25-26). First two questions were used to identify the de-

partment in the company, and role in the case POT.  

The questionnaire was divided into three parts (daily-, weekly- and monthly meet-

ing) starting from the monthly meeting. Each part started with the question of many 

times the employee has participated on an average to the specific meeting during 

the last six months (3, 14 and 21). This was done to identify how much they have 
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personally been involved in the specific meetings, and additionally we could use 

the information to identify the commitment level of the different roles and depart-

ments to the specific meetings. The multiple choice questions (4-10, 15-18 and 22-

24) had five options to choose from, as shown below the question number 4.  

The instructions for the questionnaire were included in the first page, and the re-

spondents were guided to select only one answer for the multiple choice questions. 

In the instructions, it was also highlighted that they should answer solely based on 

their own judgement on the specific topic. The first page, included reminder and 

clarification of the variable and fixed costs. Variable costs are changing based on 

the production volume, and they mainly include raw-materials and utilities such as 

electricity, air and water. The main fixed costs in the company are maintenance and 

personnel costs. In addition, fixed cost includes rents, insurance, external work done 

by the vendors.  

As a last part of the first page, the different forms and characteristics of the cost 

reports were highlighted. Reports can be presented in many different systems and 

programs, it can be online or offline, and the information for the report can be col-

lected from several systems either automatically or manually. Reporting can also 

include details, or it can be a summary of the details to present the big picture. In 

addition, reporting can include three-time dimensions: history, current and future.  

3.4.2 Results of the questionnaire 

The results of the multiple choice questions (4-10, 15-18 and 22-24) are presented 

in the appendix 7. As the multiple choice questions were asked on a positive atti-

tude, answer fully or partly agreeing with the question can be seen as a positive 

signal, and answer partly or fully disagreeing as a negative one. To transfer the 

answers to an easily comparable numerical form, each of the answers were given a 

corresponding number. Fully agree (1), Partly agree (2), Partly disagree (3) and 

Fully disagree (4). As shown in the results, the average of the answers (1-4) is cal-

culated to a single column. The number of “No comment” answers are summarized 

separately, and they are not calculated to the average. Results are categorized into 
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four different groups: All employees, Managers, Production- and TD&E depart-

ment.  

Looking first to the overall results of the multiple-choice questions, the main chal-

lenge (high average with red color) is the morning meeting, and the current cost 

reporting does not support follow-up and optimization of variable costs on a daily 

basis. As an example, nobody from the employees fully agreed with the question 

number 22, 23 or 24. In addition, nobody fully agreed with the questions number 6 

and 10, which were related to variable costs and ease of collecting more information 

respectively. The multiple-choice question results mainly confirmed the assumed 

status quo that the reporting is mainly focused on the fixed costs, and especially on 

the maintenance costs. The questionnaire also indicated clearly that the employees 

don’t find it convenient, to collect more information from the plant costs and 

profit/loss statement to support the decision making during the POT meetings. On 

the other hand, it was maybe a slightly surprising to notice the best average results 

in the weekly meeting, as the structure and reporting of the meeting was much more 

informal compared e.g. to the monthly meeting based on the observation and dis-

cussions in the plant.   

Based on the questionnaire the employees are committed to the POT meetings, and 

they have been participating to the meetings actively during the last six months. 

Ten from the 12 employees had been participating regularly the monthly POT-

meeting (four or more times), and two 1-3 times. It should be noted, that the actual 

number of the monthly meetings within the six-month period was actually five, due 

to the one-month summer break. From the 12 employees, eight had been participat-

ing to the weekly meeting, and six from them were participating regularly (three 

times or more per month). Only one of the 12 employees selected to the question-

naire, had not been participating to the daily meeting during the last six months.  

From the remaining 11 employees, ten employees participated on a regular basis 

(average 4 times or more per week). 

When comparing the overall results of the questionnaire, to the results of the three 

managers, the conclusions are somewhat similar. However, it should be noted that 
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in the case plant the TD&E Manager does not participate to the morning or weekly 

meeting. This is against the official internal instructions of the POT, but this deci-

sion is based on the additional TD&E resources in the case plant compared to the 

other similar units. Regarding the monthly meeting, the managers gave the highest 

average to the questions number 6 and 10 (3.0), this result matches quite well with 

the average from all the employees (around 2,9). The weekly and daily meeting 

results based on the manager responses, are also quite similar when comparing to 

the overall results.  

Furthermore, the answer from the Production and TD&E departments are combined 

to separate columns. As there was only one employee from the PA selected for the 

questionnaire, the results are not comparable to the other two departments thus not 

presented. When comparing the two departments, only two significant differences 

are found with the question number 18 and 24. 

The results of the open-ended questions are presented in the appendix 8. The results 

include all the points collected from the questionnaire, however, some similar an-

swer are combined to a single phrase. Focusing first to the monthly meeting (11-

13), several development points were gathered and in general, we could conclude 

that more information regarding profit/loss statement and costs should be added to 

the monthly report. The main focus of the cost reporting should be around the fac-

tors the POT members feel they can influence such as variable costs (loss). As an 

example, from the original 13 points collected for the question number 11, four 

included word influence. The employees also wanted to have some forecasts and 

more price information, compared to the set targets.  

Open question regarding the weekly meeting (19-20) received much less feedback, 

which is partly due to the fewer employees participating to the weekly meeting. 

Based on the answers, there should be more focus on the external contractors (input 

vs. price) and the midsize works, which don’t always reach the top 10 list. There 

are also some points, which are not directly connected to the costs or reporting such 

as requesting a better timing for the meeting, and an individual session for other 

plant related issues on a weekly basis.  
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The question number 25-26 received a similar amount of feedback compared to the 

monthly meeting. The main points are similar to the monthly meeting such as the 

focus on the factors which can be influenced and variable cost vs. the target. There 

was also request to include euros to the trendboard, as they are known only by few 

employees. However, there was also one point to report variable costs more on the 

monthly level.  

3.5 Summary of the case 

To summarize the learnings from the observations within the different POT meet-

ings. Some of the Production Managers were hoping for better and clearer cost re-

porting to support their decision-making. The monthly performance package cre-

ated by the Site Controller was discussed very briefly in many of the meetings, and 

the information which was utilized varied significantly. As an example, one of the 

Production Manager wanted to have a clearer understanding of the monthly profit 

and loss statement, and to understand how the actions taken in the plant affects to 

the results (Production Manager L, 2018) and (Production Manager X, 2018). There 

was also a need to have more forward-looking information e.g. related to fixed cost 

and the estimated costs of the production unit maintenance backlog during the 

weekly meeting (Production Manager Y, 2018). Additionally, to consider the cost 

when dumping expansive raw material due to a production cycle change, are not 

transparent even though the respective raw material would be very expensive and 

have a negative impact on the plant financial performance (Operations Manager 1, 

2018). From the system perspective, the challenge is that the dashboard used for the 

daily meeting is based on the Aspen Process Explorer (IP21) system, whereas the 

monthly performance package is based on the ERP system, and these two systems 

are not integrated with each other’s.  

To summarize the learning from the questionnaire, we can conclude that there are 

more room for improvement especially in the morning- and monthly meeting. The 

results from both multiple choice questions and open questions further confirm the 

assumed status quo, that there has been more focus on the fixed cost optimization 

and reporting in the recent years. However, the improvement potential on the fixed 
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costs should not be ignored, and it should be continuously improved. As an example 

the location maintenance fixed cost budget was 10-15% over the target at the time 

when the questionnaire was executed. This of course is not necessarily a negative 

signal, as long as the costs have been optimized to increase the location overall 

profit.  

On the monthly level it is important to note that as the question number 6 and 10 

received the highest average, the open questions also included mainly points related 

to the variable costs and easy access (trends/visualization). There were no requests 

directly related to improve the fixed cost reporting on the monthly level, even 

though the open questions were not limiting the answers to fixed or variable costs.   

It the future it is also important to improve the availability and ease of access to the 

costs related to the plants to support the decision making of the POT. This is clearly 

a factor, which can be highlighted based on the results. On the other hand, it is 

interesting to note the difference between the Production department and TD&E on 

the question number 18 and 24. The difference might be due to the fact, that the 

Production department is the official “owner” of the plant, and they are mainly re-

sponsible of the day-to-day operations. Production employees are also more in-

volved in the weekly meeting, which is focused on the fixed costs.  

As the variable costs are not currently visible during the morning meeting, the Pro-

duction department is more likely to find it difficult to collect additional infor-

mation from the variable costs. On the contradictory, the TD&E department is more 

focused on the mid- and long term improvement of the plant. Main part of their 

work is to prepare the technical investment studies and test runs in the plant, thus 

they are typically required to collect additional information from the variable costs 

of the plant.  
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4 RESULTS 

4.1 Cost measurement and reporting framework 

Based on the literature review how cost reporting has been traditionally been done, 

and reflecting that on the actual situation in the case company, we can find many 

similarities. The cost reporting used in the plants is mainly driven and created by 

the needs from the financial accounting, and the user requirements and perspective 

has been mostly neglected based on the observations and feedback received.  

To improve the cost reporting in the future, following cost reporting process frame-

work (figure 13) has been develop to be used by the POTs. The foundation of the 

framework is the case company four OPEX priorities which are Safety, Quality, 

Reliability and Cost. These priorities remind all the employees in the each step of 

the framework, that costs are only one aspect when optimizing the plant perfor-

mance. The safety is the priority in the company and all the POT meetings should 

start with a safety topics, and the CEO of the company has stated in the internal 

video that “If we can’t do it safely, we don’t do it all” (Case company, 2018j). 

On top of the framework the strategical decision-making in the case company is 

summarized to a four strategical elements relevant to the POTs (Case company, 

2018f). The Phillip Townsend Associates Index (PTAI) is done every year for the 

plants led by the Operations Manager 1 to benchmark the performance. For the 

plants led by the Operations Manager 2, Solomon benchmarking is done every two 

years. Cost performance of the plants is one element of the benchmarking process. 

The Must-Win Battles (MWB) are the key battles the organization needs to win, 

and the ideas generated by POTs are one source of idea creation platform together 

with the benchmarking. Finally Business Plan is created for the location and to the 

business streams, to support the overall strategy of the company including financial 

elements (Site Controller, 2018). As per the limitations of this research, strategical 

level decision-making at the case company in field of cost measurement and report-

ing is not presented and discussed in more detail. 
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Figure 13 Cost measurement and reporting framework for the case company POTs
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4.1.1 Planning Cost Performance Indicators 

As in any cost measurement development process, it is important to start with a 

good planning to identify and define the key elements of the measures. First, the 

POT should identify and review the different cost elements of the respective plant. 

The different cost elements of the plant can be categorized to a various larger and 

very specific measures as per the plant characteristics. After the first phase, the tar-

get is to have cost-saving opportunities categorized to short- and long-term control-

lable costs for the POTs.   

As an example, the different cost elements of the respective plant could be derived 

from the following documents: Significant Energy Consumers (SEC) identified 

within the ISO 50001 Energy Management standard, production-related costs in-

cluding raw material, production rate, utility and off-spec costs and missed oppor-

tunities such as shut down. Additionally, the main fixed cost elements should be 

reviewed including specific categories such as maintenance, other services, person-

nel and allocation costs. The answers received from the case POT members to the 

open-ended questions of the questionnaire should also be utilized, and in the chapter 

2.3, different aspects of the costs measures are presented.  

To support the first step of the planning and initiating process, table 9 can be used, 

to provide structured approach to definition of the Cost Performance Indicators 

(CPIs). The table is modified from the definition template presented in the chapter 

2.3.4, to be more suitable to the needs of the case company. The objective of the 

CPIs are common for all, and they should improve the cost measurement and re-

porting of the main cost performance drivers in the respective plant. Keeping in 

mind the general key design recommendations regarding any performance meas-

urement. As a default, they should be simple to understand, relevant and controlla-

ble to the POT alone or in co-operation with others, and derived from the company 

strategy via internal processes (Benchmarking, MWB, and Business Plan). All the 

CPIs should be presented in the respective financial currency of the location.  
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Table 9 Defining the Cost Performance Indicators in the respective plant 

 

First part of the definition template is to give a clear name to the selected CPI. The 

name should be as specific as possible to support the communication within the 

POT and to the external stakeholders if required. The scope of the CPIs is divided 

to the two parts: Internal and external. This is important especially in the case com-

pany, as the plants are integrated with each other’s and the template forces the POT, 

to identify the relation of the CPI to the integrated plants, and units. Other plants 

and units could be located upstream or downstream in the overall supply chain, or 

they could be common supporting functions to the different plants. In the end, it is 

important to understand the overall effect of the selected CPI to the case company. 

As in the worst scenario, controlling and optimizing selected CPI in the respective 

plant would reduce the cost of internally, but due to the cost effects to the external 

units the overall added value could be negative.  
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Clear targets (goals) should be implemented to be able to assess the performance of 

the selected CPIs. This perspective is very important, as a clear target setting sup-

ports the rational decision-making process. Target is also required to be able to re-

port and visualize, the relative and absolute actual performance of the CPI com-

pared against the target.  

The target can fixed, or it can be subjected to the changes in the respective plant or 

other units based on the cost-behavior pattern. These changes (factors) are called 

the drivers of the selected CPI target. As an example, a variable cost CPI target can 

be subjected to a changes in the plant process such as production rate and grade. 

The CPI driver can also be an external factor such as weather (temperature), which 

typically has an influence to the utility consumption targets. The identified drivers, 

creates an understanding of the target setting complexity, and the information is 

valuable when the required amount of resources (costs) is estimated to implement 

the CPI. Typically fixed targets are easier (cheaper) to implement, compared to a 

constantly changing target, which are influenced by a several internal or/and exter-

nal drivers. Having multiple factors affecting to the target setting, leads to a more 

complex equation of the target vs. actual performance.  

When the POT has analyzed the different factors affecting to the target setting, they 

need to identify the data source and systems required, to be able create the equation 

and collect the actual performance information at the later stage. The data needed 

for the CPI can be stored in several systems such as ERP and Aspen Process Ex-

plorer (IP21). The data source used for the final reporting should also be considered, 

but the target is to use common system as per the framework. Exact calculation has 

to be written down, which will be eventually implemented to the system. The exact 

equation is also affected by the selected reporting frequency as it has an effect to 

the time dimensions.  

Before prioritization of the selected CPIs, the reporting frequency should be re-

viewed as per the examples given in the table 9. The four frequency options are for 

reference only, and the POT can decide to review the performance bi-daily, bi-

weekly, bi-weekly etc. The selected reporting frequency should be based on the 
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POT decision: Can they influence and control the CPI alone or in co-operation with 

others on a short- or/and long-term basis? As an example, if the POT feel they can 

influence to the selected CPI on a daily basis, as a default it should also be reported 

daily. As per the framework, short-term CPI (Daily/weekly) should also be re-

viewed in the monthly meetings. However, the decision on the frequency of the 

reviews should also consider the overall agenda of the POT meetings, and the avail-

able time for the CPIs keeping in mind the company OPEX priorities. Even though 

the respective CPI could be influenced on a daily basis, the POT could make a de-

cision to review it only bi-daily or once a week, to prioritize the time for safety, 

quality and reliability.  

Finally, to prioritize the analyzed CPIs the POT should make a rough estimate of 

the resources (cost) needed to implement the respective CPI. The estimated require-

ment of resources can then be compared, to the potential added value the CPI could 

bring to the decision-making process, thus the cost-effectiveness of the CPI could 

be calculated. The prioritization of the CPIs can be done purely based on the esti-

mated cost-effectiveness as per the framework. However, as highlighted by the case 

plant questionnaire, the high priority could be given to the variable costs reviewed 

in the daily meeting (prioritization based on the frequency and cost-behavior). The 

final decision on the priority needs to be done by the respective POT, and the three 

categories in the table are provided for reference only. Finally the owner of the 

respective CPI should be nominated.  

4.1.2 Implementing Cost Performance Indicators 

In the implementation phase the selected CPIs should be implemented based on the 

priority setting done by the respective POT in the planning stage. As an example, 

if the frequency of the respective CPI reporting was selected to be daily meeting, 

the cost reporting should be then implemented to the same system used during the 

daily meeting (Online dashboard). In this case, it should also be considered how the 

data of the CPI could be visualized during the monthly meeting. However, at the 

first stage it could be decided just to focus for one of the meetings, and to improve 

the calculation and overall reporting at the later stage.  
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As a default, the CPI data for the operative level meetings should be available online 

in a user-friendly format, and they should be updated automatically without manual 

interference. For the long-term CPIs it would extremely beneficial if the reporting 

would be updated automatically in a user-friendly format, but some manual inputs 

could be considered, at least in the beginning to get the reporting started.  

The documentation and record control of the respective CPI should be done in a 

way, that making adjustments to the target is as convenient as possible to the CPI 

owner, to support continuous development. If this is not the case, there could be a 

risk that after the initial period, the targets are not updated, and the indication of the 

CPI provides no additional value to the POT decision-making process. 

All the relevant employees should be informed and trained before implementing the 

respective CPIs. The communication should also include external POT members, 

if the respective CPI is displayed/reviewed outside the scope of the POT meetings. 

This is important to ensure all the relevant stakeholders understand the fundamental 

idea behind the CPI, and how it is calculated. This is important especially when 

forward-looking indication is used, as an adjustment made to the unit could have a 

significant effect to the displayed short-term CPI. The forward-looking CPI also 

has a major fundamental difference compared to typical performance indicators 

used in the company, as the outcome of the CPI could still be influenced, and this 

aspect is important to highlight to all the relevant employees.  

4.1.3 Comparing Cost Performance Indicators 

Compare phase is part of the daily and weekly meetings, and main target is to re-

view the performance of the short-term CPIs. These meetings are focused on the 

operative decision-making, thus the reporting used in the meetings should focus on 

the current and future time dimensions as per the framework. However, as the time 

of the meetings needs to be prioritized based on the OPEX priorities. For the short-

term CPIs, it is recommended to use traffic lights (red & green) and line charts to 

be able to summarize the status quickly. Regarding the future time dimension, sin-

gle figure combining all the relevant CPIs could be used at the front page. If the 

POT would require more details, this could be done within the meetings if there is 
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adequate time available, or it could come as an action item from the meeting to 

follow-up and investigate the situation before the next daily meeting.  

In the beginning when the CPIs are introduced and the actual performance is com-

pared to the target values, it is important to remind all the employees in the organi-

zation that the results of the CPIs are not the main driver of the plant performance, 

they are only one element to consider in the overall performance. In the end, the 

main outcome of the compare phase should be the corrective actions taken, to im-

prove the overall performance of the plant, considering the costs as a one element 

of performance after safety, reliability and quality.  

4.1.4 Analyzing Cost Performance Indicators 

In the monthly POT meeting the target is to analyze the performance of the past 

month or half-year (review meeting), and collect the learnings to improve the CPIs 

further. This is the last phase of the CPI measurement and reporting process, so both 

short- and long-term CPIs should be reviewed. As the short-term CPIs are already 

compared during the daily- and weekly meetings, and the long-term CPIs are not 

daily sensitive, the focus in the monthly meeting should be more on the historical 

and future time dimensions.  

Main target is to analyze the underlying cause-effects behind the short- and long-

term CPIs. Based on the analysis, new CPIs could be identified, and the attributes 

of the CPIs such as frequency, data systems, target and equations should be adjusted 

accordingly. The reporting during the monthly meeting could also include some 

simple traffic lights and line charts. However, to be able to analyze and catch the 

learning efficiently, tables and waterfalls having more details should be automati-

cally or with minimum manual interference created for the monthly meetings. 

Monthly meeting is also influenced by the strategical decision-making processes of 

the company, and this should have impact on the CPI target setting and prioritiza-

tion. This is important aspect to continuously develop the overall performance of 

the plants, and to achieve the strategical objectives of the company in the long run.  
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4.2 Implementing cost performance indicators in the case plant 

After the workshops of the Plant Monitoring & Optimization project in the case 

plant, the rough concept sketch was drawn by the designers of the project (figure 

14). The figure supports the requirement of the Plant Performance Transparency 

idea, and provides cost awareness and loss/gain indication to the daily POT meet-

ing. At first, the main focus was to support the daily POT meeting, and the weekly- 

and monthly meeting would be included at the later stage (Case company, 2018h) 

 

 

Figure 14 Concept sketch from the plant performance transparency idea, adapted 

from (Case company, 2018h) 

 

As we can see from the figure, the target was to have a clear overview of the essence 

related to the overall plant performance, but there should be a possibility to dive 

into the details. Eventually, the target is to have the trendboard accessible at any-

place, anytime and it would include some notifications as per the need for the re-

spective user. At the first page, the visualization of the plant performance is mainly 

done with the support of a simple traffic lights, which are changing based on the 

actual vs. target performance of the selected process variables. Additionally, the 

actual and target values are provided with few line charts to provide more details.  
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The trendboard combines data from the several data sources, which has been tradi-

tionally challenging and time-consuming in the case company. As per the required 

perspectives of the idea generation, target was to create improve cost awareness 

with the loss/gain indication. In the concept sketch, this is shown in the bottom left 

side of the figure, where the cost/loss indication is displaying “€2,4 k loss”. 

One deliverable of this research was to create an idea based on the framework and 

input received from the workshops and questionnaire, how the loss/gain indication 

could be calculated to support the POT daily meeting. As per the framework, the 

target of the daily meeting is to focus on the current and future time dimensions of 

short-term CPIs. The idea of having the future aspect in the loss/gain indication was 

supported the Production Manager X (2018), and it was also brought up in one of 

the open questions in the questionnaire. For the daily meeting, the forward-looking 

timeframe can be relatively short (1-5 days), especially in the case plant due to the 

nature of the production. The selected cost elements were the production rate and 

utility consumption. 

To demonstrate the calculation of the overall forward-looking loss/gain indication 

combining the information from the short-term CPIs. Following fictional case ex-

ample was created, to provide practical example how the cost indication in the 

trendboard could be presented. In the fictional example, the case plant has com-

pleted a grade change and running at 30 t/h (CPI2) production rate (target 31 t/h), 

with stabilized operation parameters. Actual utility consumption is 0,6 t/h (CP1), 

whereas the target is set to 0,5 t/h. At the time of the daily meeting, 200 t (grade 1) 

has been produced, and the target production is 4 000 t as per the production plan-

ning schedule. The targets of the CPIs has been determined during the planning 

phase, and the actual production rate, and utility consumption can be extracted di-

rectly from the IP21. The price (cost) and production planning information is avail-

able in the ERP.  

To calculate the loss/gain of the selected utility consumption (CP1) during the esti-

mated production period of the current grade 1, equation 1 can be used:  
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𝐶𝑃𝐼1 = (𝐶𝑃𝐼𝑇𝑎𝑟𝑔𝑒𝑡  − 𝐶𝑃𝐼𝐴𝑐𝑡𝑢𝑎𝑙) ∗ 𝐶𝑃𝐼𝑃𝑟𝑖𝑐𝑒 ∗
𝑇𝑎𝑟𝑔𝑒𝑡𝐺𝑟𝑎𝑑𝑒 1 − 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑑𝐺𝑟𝑎𝑑𝑒 1

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝐴𝑐𝑡𝑢𝑎𝑙

 
(1) 

 

The equation 1 should be used generally for utility and raw material consumptions, 

meaning that when the actual value of the CPI is lower than the target, the cost 

indication is positive, and when the actual value is higher than the target the cost 

indication is negative. In the fictional case, the utility consumption is 0,1 t/h higher 

compared to the target, and with a 100 €/t unit price, the overall cost effect during 

production the period of the grade 1 is -1 267 €. 

 

To indicate the loss/gain effect of the production rate (CPI2), the equation 2 should 

be used. As a default, the production rate has a negative cost effect, if the production 

speed is lower than the target. So if the target rate is 31 t/h, but the actual rate is 

only 30 t/h, the cost effect with 200 €/t price is -25 333€ during the production 

period of the grade 1. 

 

𝐶𝑃𝐼2 = (𝐶𝑃𝐼𝐴𝑐𝑡𝑢𝑎𝑙  − 𝐶𝑃𝐼𝑇𝑎𝑟𝑔𝑒𝑡) ∗ 𝐶𝑃𝐼𝑃𝑟𝑖𝑐𝑒 ∗
𝑇𝑎𝑟𝑔𝑒𝑡𝑔𝑟𝑎𝑑𝑒 1 − 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑑𝑔𝑟𝑎𝑑𝑒 1

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝐴𝑐𝑡𝑢𝑎𝑙

 
(2) 

  

Based on the two equations, we can conclude that the total effect during the pro-

duction period of grade 1 is -26 600€, if no actions are done to improve the actual 

operation parameters to achieve the set targets. The equations with fictional figures 

are presented in the figure 15, with a snapshot of the loss/gain indication presented 

earlier in the front page of the plant performance dashboard.  
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Figure 15 Loss/gain indication and the equations of two short term CPIs 

 

However, it should be noted that when calculating the production rate, the unit price 

should be a combination of two factors. First, the overall production cost are typi-

cally lower when the production speed is higher (cost effect), but also the lost sales 

margin of the production should be considered (profit effect). On the other hand, 

the production rate CPI could have cost effects outside the case plant. If the plant 

production rate is above the target, it might reduce the production costs per ton for 

the respective plant, but it might create additional cost for the other units in the 

supply chain. This is one of the reasons, why it is important to understand the CPI 

relation to the other external units during the planning and initiation phase.  

For the weekly meeting, no new reporting model or detailed improvement plan is 

made within the scope of this research. However, the points raised in the question-

naire should be considered in the future, such as focusing more on the deliverables 

of the external contractors. In addition, the future cost aspect should be brought to 

the meeting, to have more transparency on the costs in advance. Weekly meeting 

also received best scores from the questionnaire, and there was much less improve-

ment points gathered from the employees, thus it should have the lowest priority at 

least in the case plant. For the other plants, the significance could be different based 

on the respective POT priority setting and improvement potential.  
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For the monthly meeting, several improvement points were gathered and the focus 

of them were mainly on the variable costs. To have the main focus on the variable 

cost, was also supported by the average results of the multiple choice questions. 

Additionally, there should be a focus to support collecting the additional cost infor-

mation to support the POT decision-making. As described in the framework, the 

monthly level should include the review of the short- and long CPIs. To provide the 

overall situation for the POT during the monthly meeting, following table could be 

provided (table 10). This is one way to provide the historical Overall Asset Effec-

tiveness (OAE) information in euros, as requested in the questionnaire.  

Table 10 Monthly variable cost summary including Reliability and Quality aspects

 

The Utility and Raw Material data for the monthly chart, would be directly summa-

rized from the data source, which are reviewed in the daily meetings. As an exam-

ple, the performance of the utility consumption (CP1) would be summarized in the 

Utility figure including other similar indicators. Raw Material could include per-

formance summary based on the expensive raw material waste and usage compared 

to the targets as requested by the Operations Manager 1.  

The Reliability figure of the month, would combine several aspects of the produc-

tion, and for the case plant, this could include the Production rate (CP2) but also the 

production lost during the uncontrolled shutdowns. It could also include production 

loss during the controlled shutdown, if the actual time of the shutdown was longer 
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than the planned. The Quality figure in the table 10, could be derived from the ERP 

data, as the quality of the produced grades are finally confirmed only after the qual-

ity has been defined by the quality control. However, the final decision of quality 

is typically done by the relevant Product Owner of the grade.  

Based on this research, the future aspect of the CPIs for to the monthly meeting is 

more complex to create compared to the daily meeting. This is the scenario partic-

ularly in the case plant, as the production cycle is more dynamic compared to the 

other plants. For the plants led by the Operations Manager 2, the scenario is more 

favourable as the production cycle is less dynamic, and there is no grade changes 

in the plants. However, having the future aspect of the variable costs involved in 

the decision making in the case plant should not be considered as impossible. One 

way to create relevant data and figures to provide insights of the future in the case 

plant, could be based on the production grades. 

When there is enough data provided from the historical CPIs, the losses/gains of 

the individual grades could be identified. Looking the figures per grade in advance 

as per the planned production cycle, could bring more proactive approach of the 

specific CPIs to follow-up and optimize during the production of the respective 

grades. This would also transfer the focus to the main CPI challenges of the next 

month, to create an action plans / instructions in advance, to minimize the losses. 

As an example, based on the historical data and current plant scenario, the monthly 

variable cost summary estimation per grade could be created (table 11). 
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Table 11 Monthly variable cost summary estimation per grade 

 

As shown in the table, the main challenge from the cost perspective is the grade 

number 4. This high cost (waste) of the grade 4, could be due to a  quality or relia-

bility (production speed) related issues, and action plan to mitigate the risks could 

be done in advance to avoid losses. On the other hand, this information could also 

lead to an adjustment of the targets, if the POT considers the target setting to be 

unrealistic.  

In addition, part of the monthly meeting is to prioritize the studies and long-term 

investments, to improve the overall performance of the plant including cost per-

spective. The studies are mainly prepared by the TD&E department with the support 

of the information from the Production, and separate reports including costs/profits 

of the plant should be prepared by the TD&E engineers and Site Controller as re-

quired. 

Finally, it should be highlighted that creating an online dashboard combining infor-

mation from separate systems with high level of visualization, is not enough. The 

functionalities and ease of use are also important aspect of the dashboards. High 

level of functionality supports the process of identifying the sources of variation, 

and the need for another system to proceed with more detailed analysis of the re-

spective cause-effects.  
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4.2.1 Roadmap to improve the cost measurement and reporting in the case 

plant 

As mentioned in the chapter 3.1, developing the proactive cost management and 

multidisciplinary accountability on the main cost drivers is one of the objectives of 

the (Daily) Cost Transparency. Target is to have cost trending and forecasting in-

volved in the POT meetings to be able compare the performance to the benchmark 

objectives. In the end, there should be clear daily view of the cost drivers at all the 

levels and disciplines of the organization.  

Based on the results of the thesis, there are several aspects of the cost measurement 

and reporting which should be improved in the future, to achieve the ultimate tar-

gets set by the company. To have a structured approach for the changes required to 

improve the cost reporting and measurement in the case plant, a roadmap (figure 

16) has been created to prioritize and summarize the actions. 

Initially (step 1) it would be important to start the improvement process with simple 

steps. Based on the questionnaire two key areas to prioritize are defined. First one 

is the daily meeting, to provide cost information from the variable cost to support 

the decision-making. Second point to address is the challenge of collecting more 

information from the costs. Action plan should be made to address the issue, be-

cause if the cost information is found to be difficult to find and collect, it is more 

likely skipped by the employees. This makes the costs less transparent and they are 

not involved in the decision-making process. 

Additional area to prioritize comes from outside the questionnaire, and it is not di-

rectly related to the case plant. It is more general topic for the case company, and it 

is based on the observations in the different POT meetings. Currently the mainte-

nance fixed cost details (top 10) is generated by the Site Controller, and the process 

is very mechanic and no cause-effects are considered. This setup has been used for 

many years, however as the new POT includes the PA Manager, and there is a 

weekly meeting focusing on the maintenance related issues, the roles and responsi-

bilities should be revised between the Site Controller and PA Manager, and what 

cost reports are required during the weekly- and monthly meetings. As an example, 
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is there a need for a separate maintenance fixed cost reports created by the Site 

Controller anymore, or should it be replaced with the reports from the PA Manager, 

as he would have much better understanding of the cause-effects between the ac-

tivities and actual costs vs. the target (budget)? 

After the first step has been completed, and the cost measurement and reporting has 

been established for the daily meeting. Focus should be given to the weekly- and 

monthly meeting as per the framework (step 2). The monthly level should be de-

veloped to include future time dimension, and also reflect the short term CPIs per-

formance during the previous month. The actions identified during the step 1, to 

improve the convenience to collect additional cost information should also be im-

plemented. On a weekly- and monthly level, the maintenance fixed cost reporting 

should be done based on the new roles and responsibilities defined in the first step. 

Finally the company target would have been achieved, having proactive cost man-

agement with high level of transparency and forecasting. The POT members would 

have clear view of the main CPIs, and it would be convenient for the employees to 

collect more cost information if required to support the decision-making process. 

The cost measurement and reporting framework, would also support the continuous 

development of CPIs. Additionally, the continuous improvement approach should 

also be applied to the framework itself, and it should be updated based on the prac-

tical experiences from the POTs. 
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Figure 16 Roadmap for the case POT to improve the cost measurement and reporting to achieve the set targets 

Current

•Mainly reactive cost management with low level of transparency and little forecasting

•No clear indication from the main cost performance drivers, and difficult to collect more information

Step 1

• Focus on the daily meeting as per the framework

•Make action plan to improve the availability of cost information for the POT members

•Define roles and responsibilities of the maintenance fixed cost reporting 

Step 2

• Focus on the weekly- and monthly meeting as per the framework

• Implement the defined actions to have convinient access to additional cost information

•Maintenance fixed cost reporting as per the new roles and responsibilies 

Target

•Proactive cost management with high level of transparency and forecasting

•Clear daily view of the main cost performance drivers, and convenient to collect more information

•Continuous improvement of the cost measurement and reporting
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5 CONCLUSIONS 

5.1 Research summary 

The main objective of this research was to provide design science to improve the 

cost measurement and reporting in the POTs. The research set out to answer the 

three research questions with a case study approach, supported by the literature 

search in the field of cost measurement and reporting, and decision-making. To 

summarize the answer to the three research questions:  

1. How the costs are currently measured and reported in the plant OPEX 

teams? 

Currently the cost are not measured and reported in a systematic way in the daily 

and weekly meetings at the case company. In the daily meeting, some of the plants 

were reviewing the main variable cost items via the traffic light system, without 

indication of costs. For the monthly meeting a systematic monthly performance 

package is provided by the Site Controller. However, at the time of the monthly 

meeting, the information in the report is 2-6 weeks old. If the POT required addi-

tional information from cost and profit/loss statement to support the decision-mak-

ing process, it is mainly delivered by the Site Controller based on a separate request. 

In some of the observed POTs during the weekly- and monthly meeting the PA 

Manager was providing more detailed information from the maintenance fixed 

costs including cause-effects. Due to this fact, the roles and responsibilities of the 

maintenance fixed cost reporting should be reviewed based on the findings. To sum-

marize the challenges in the field of cost measurement and reporting in the POTs. 

Four (points 2-5) from the five problem areas could be identified regarding the PMS 

in general, which were highlighted in the chapter 2.1.  

2. How the cost measurement and reporting process could be improved in the 

plant OPEX teams? 



77 
 

Based on the literature review any KPIs set by the organization, should be continu-

ously reviewed and developed. In the case company, one of the challenges for con-

tinuous improvement has been the lack of integration between the systems used for 

reporting. The traffic lights used for the daily meeting was based on the information 

received from the Aspen Process Explorer (IP21), whereas the information for the 

monthly reports were utilizing data from the company ERP system. So even though 

the respective traffic light system in the daily meeting would have been indicating 

red (below target) for the full month, still the monthly profit/loss statement might 

have been excellent. In a way, the waste which is visible during the daily meeting, 

was made invisible in the monthly reporting because the waste created by the pro-

duction are not separated from the value-creating elements. To provide knowledge 

and solution to the cost (waste) transparency and continuous improvement of cost 

measurement and reporting, framework was done within the scope of this research.  

3. How the cost measurement and reporting in one of the plant OPEX team 

could be improved, to increase the plant performance transparency? 

The target of the final research question was to provide support to the Plant Moni-

toring & Optimization project initiated in the case plant. The target of having 

loss/gain indication to support the plant performance transparency, came from the 

first two workshops held by the project in the case plant. With the additional infor-

mation provided by the case plant questionnaire and the created framework, the 

research provided practical equations how to calculate the loss/gain indication. The 

fundamental idea behind the equation is to transfer different units in case plant pro-

cesses such as: kg/m3, ºC, g/kg, l/s, t/h, kg/h, % and kWh/t etc. to a single unit by 

calculating the variance of the respective unit, and multiplying that with cost per 

unit, and time to have a forward-looking indication. However, it should be noted 

that the plant performance transparency including cost indication, does not improve 

the cost performance of the plant automatically. It only supports the proactive cost 

awareness of the POT, by combining information from different data sources to a 

user-friendly online dashboard. In the end, the POT has to optimize the overall plant 

performance considering all the four aspects of the OPEX framework. To maximize 

the added value of the new cost measures and reports, it will also require stronger 
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ties and improved communication between the Site Controller and the POT mem-

bers. 

5.2 Practical implications and recommendations 

To avoid miscommunication within the POT and relevant external employees re-

garding the new CPIs. Communication has to be clear from the beginning that the 

new CPIs are made to support the POT decision-making, and not to be the main 

driver of the plant performance. The high priority for the safety, quality and relia-

bility remains on the top of the agenda.  

To improve the current situation in the case company, it is important to start small 

and develop the system through the continuous improvement process. For the case 

plant, the roadmap provides two separate steps to be taken to achieve the set targets. 

For other POTs, the roadmap could be different as per the priority set by the respec-

tive POT. It is important that when the operative level CPIs are designed, that the 

measures are made from bottom to up principle, having the strategical guidance 

from the different processes of the company. To achieve a high level of transpar-

ency and documentation of the different CPIs, the utilization of the definition tem-

plate provided in the chapter 4.1.1 is highly recommended.  

It should also be noted that the CPI, which are utilizing the process measurements 

will have variations in the actual vs. measured performance. However, this is typi-

cal, in the case of continuous chemical industry process. All the online instruments 

measuring process related information such as pressure, flow, temperature etc. have 

error margins in the measures and they rarely are absolutely correct, thus there is 

always minor variances between the actual and measured plant performance.  

Cost reporting in the case company is linked with the financial accounting, having 

mainly historical focus, thus it is not optimal to support the decision-making of the 

POT. As an example, the monthly POT meeting is organized earliest on the 10th 

day of the month, and the monthly performance reports is always minimum 2-6 

weeks old. With the support of the online dashboard, it would be recommended to 
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create monthly reports directly to the monthly meeting, and disconnecting the re-

porting cycle from the calendar month. Based on the case plant questionnaire, the 

monthly performance package could be kept as is for now, but at the later stage the 

target should be to avoid static PowerPoint packages, and to combine the reporting 

to a single system to maximize the user-friendliness and simplicity of reporting. 

Even though this research has focused on the cost reporting on the controllable 

costs, other aspects of the financial reporting is also needed for POTs to provide 

knowledge and information, as with long enough time span, all costs are under 

somebody’s control.  

In the case company the plants are operated 24/7, and to be able to follow-up and 

optimize the cost at 24/7 basis, there is a need to transform the strategical and tac-

tical level targets for the different cost elements to the daily operations. One of the 

reporting elements, which was highlighted by the literature review was the forward-

looking aspect of reporting. To implement the future aspect in the field of cost re-

porting, received generally positive approach from the employees in the case plant 

including the shift operators. The focus for the future aspect of cost measurement 

and reporting, is also supported by one of company slogans “To lead the way, you 

have to know what lies ahead” (Case company, 2018b). Regarding the cost leader-

ship I would rephrase it as follows: “To drive the cost leadership, you have to know 

your main cost drivers today to improve the results of tomorrow”.  

5.3 Discussion 

This research was focused on how to improve the cost measurement and reporting 

in the POTs of the case company, focusing on the two (operative and tactical) de-

cision-making levels out of the three as described by Manzini and Bindi (2009). 

Whereas the most of the previous research has focused on the higher management 

level, and either designing or implementing the PMS such as Lohman, Fortuin and 

Wouters (2004). This research was focused to improve the cost measurement and 

reporting process within the existing organization guided by the internal proce-

dures, to support the overall cost leadership targets. Regarding the cost report as a 

part of an online dashboard, the research adds to Plant et al. (2012) and Martinez et 
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al. (2018) a forward-looking reporting time dimension. This is aligned with McNair 

(2007) and Appelbaum et al. (2018) requirement, to transfer the focus from 

backward-looking reporting to the future.  

The research provides information how to increase the cost awareness and account-

ability across the organization with the support of the online dashboard. The use of 

the online dashboard is believed to improve the quality and cost effectiveness of the 

organization (Martinez et al., 2018). Additionally, the research highlights the im-

portance and current trend of improving the energy and environmental efficiency 

of the industrial plants aligned with the ISO 50001 standard, which is a system 

focusing on the management of energy consumption to reduce costs and was re-

leased in 2011 (Pelser, W. A., Vosloo, J. C. & Mathews, M. J., 2018). In the frame-

work designed for the case company, the ISO (50001) PDCA cycle is further up-

dated with two separate control loops as written by Lohman (1999). 

This research provides information to overcome one of the weaknesses of the PMS 

such as the BSC as per Ghalayini, Noble and Crowe (1997), to provide cost 

measures to be used in the factory operations level, which are derived from the 

strategical goals of the organization considering the practicality and relevance of 

the daily operations. The CPI definition table created in this research, addresses the 

challenge raised by Oliver et al. (2006), that it is important to consider the impacts 

of the cost to the organization as a whole not only for a single unit. Reporting the 

information from the improved PIs at the factory level, will also support one im-

portant aspect of the PM, which is to challenge the strategical decisions and targets 

of the company (Nanni et al., 1992). However, the strategical decision-making level 

was not a part of this research, together with the interactions between the strategical 

level of the decision-making with the tactical- and operative level decision-making. 

This research also had a focus on the profitability strategy, which should be bal-

anced with the strategy to increase the revenue (Kaplan, R. S. & Norton, D. P., 

2000). 

The direction of the case company with the ongoing Plant Monitoring & Optimiza-

tion project, supports the view of Rikhardsson and Yigitbasioglu (2018), that the 
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creators of the cost reports such as the Site Controller in the case company needs to 

be able to adjust his role in the future, to provide added value to the end-users. 

Additionally, this point is raised by Svensson et al. (2015) as the real-time perfor-

mance reporting systems used for daily industrial operations can be utilized for 

management reporting in the future affecting to the role of the reports creators. In 

the industrial plant operations, this would finally mean an opportunity to transfer 

from traditional lagging accounting metrics as written by Ghalayini, Noble and 

Crowe (1997), to a real-time dynamic and flexible cost measures.  

This research also validated the fact that system integration between the different 

data sources for costing, and reporting tools is still a major challenge in the organ-

izations. The Site Controller is mainly using ERP, and other systems to create the 

reports for the monthly meetings. However, as the ERP is not properly aligned in 

real-time with the plant process, it reduces the quality of the reports as written by 

Seethamraju (2015). Conversely, the production and TD&E teams are using the 

information from the Aspen Process Explorer (IP21) as they use the system daily. 

The challenge is that these systems are not communicating between each other’s. 

Furthermore, this contributes to the communication challenges between the cost 

report user and creator, which was recognized by Lohman, Fortuin and Wouters 

(2004) as one of the main challenges to provided added value with the reports.  

Typically the forward-looking reporting has been considered only for the manage-

ment of the company, and the aspect in the factory operative level has not received 

enough recognition. This research provides an example, how the forward-looking 

elements of the cost performance in an individual unit, could be utilized in the daily 

operations. While it may never be possible to indicate the future plant performance 

with total accuracy, at least the journey towards forward-looking cost measurement 

and reporting could begin in the case company POTs, based on the findings of this 

research.  

5.4 Limitations and further research 

The research was limited with six fundamentals. This research had a focus on the 

variable costs elements of the case company, and only maintenance fixed costs were 
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considered. To include all the cost elements in the decision-making other fixed costs 

should also be considered as a factor of the cost performance in the company.  

The target of this research was not to create a cost optimization tool the POTs. Tar-

get was to improve the cost transparency through improved cost measurement and 

reporting. However, in the long run the information from the different elements of 

OPEX could be combined, to create an optimization tool considering reliability, 

quality and cost aspects. To transfer the safety aspects of OPEX to financial cur-

rency, is very difficult and at least from company internal and external image per-

spective not recommended. It should also be noted, that in practise the safety aspect 

in the case company includes several dimensions such as: health, environmental, 

and security.   

The questionnaire was only done for the selected case plant, thus the results and 

conclusions are only valid for the respective plant. To collect information from 

other six POTs, the questionnaire created for the case plant could be utilized directly 

without changing the format or questions due to the mutual setup of the POTs. Ad-

ditionally, the research questionnaire should be repeated in the case plant in the 

future, after the improvement actions have been implemented. This would give the 

opportunity to identify, if the actions taken have been successful in the case plant. 

The research also included only the mandatory periodic meeting structure based on 

the internal company instructions. For some of the bigger plants in the company, a 

specific POT workgroups are created, mainly due to the time constrains of the man-

datory meetings. The workgroups are led by the production representative, and the 

target is to support the main POT. The cost measurement and reporting framework, 

could be further expanded to include the POT workgroups in the future. 

Due to the time constrains the CPIs presented in the chapter 4.2, were not imple-

mented in practise within the scope of this research. It was also decided, that the 

cost measurement and reporting would not be implemented in the first phase of the 

plant performance transparency dashboard. To test the validity and practicality of 

the framework, equations and roadmap designed in this research, it should be im-

plemented in a real-life scenario, to be able to review the additional value given by 
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the respective tools. Based on the experiences and lessons learned through the pro-

cess, further optimization should be made to achieve continuous improvement. 

To improve the overall effectiveness of the framework and roadmap created for this 

research, the interactions between the strategical-, tactical and operative level in the 

case company should be studied further. As an example, the framework could be 

expanded to provide more detailed information, of how the different strategical pro-

cesses in the case company contribute to cost measurement and reporting in the 

POTs. In addition, the cost information flow from the tactical- and operative level 

should be systematically utilized to challenge the strategical objectives to achieve 

continuous improvement and practicality of targets.  

During the writing of the thesis some additional topics were also discovered, which 

require further research in the case company. Cost allocation of one of the utilities 

were noticed to be considered fully as a variable cost, even though the official bill 

to the case company included fixed- and variable cost elements. In practice this 

would mean that if one plant would not use the utility during the calendar month 

(billing interval), no costs (fixed or variable) of the utility bill would be allocated 

to the respective plant.   
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APPENDICES 

Appendix 1 Greenhouse gas emissions dashboard front page including real-time plant operation values (Plant, N., Cabrero, E., & Saha, T. 

K., 2012) 

 

 

 
 



 
 

 

Appendix 2 Monthly location operations scorecard, adapted from (Case company, 2018g) 

 
 

 

 

 

 

 

 

 



 
 

 

 

 

Appendix 3 Monthly plant dashboard, adapted from (Case company, 2018g) 

 
 

 

 

 

 

 

 



 
 

 

Appendix 4 Monthly location operations waterfall chart’s, adapted from (Case company, 2018g)

 



 
 

Appendix 5 Monthly running rates for the operations, adapted from (Case company, 2018g)

 

 



 
 

Appendix 6 Summary and translation of the questionnaire form for the case plant  

 

1. Your Department? 

Production     

Plant Availability    

TD&E    

2. Your role in the Plant OPEX Team (POT)? 

Manager      

Others    

MONTHLY MEETING: 

3. How many times during the last six months you have participated to the monthly meeting? 

4 times or more     

1 - 3 times     

I have not participated     

4. The reporting currently used in the monthly meeting gives a good indication from the costs in the plant?  

Fully agree     

Partly agree     

Partly disagree               

Fully disagree                (Continues) 



 
 

Appendix 6 (Continues) 

No comment   

5. The reporting currently used in the monthly meeting gives a good indication from the profit/loss of the plant?  

6. Monthly reporting supports the follow-up and optimization of the variable costs in the plant?  

7. Monthly reporting supports the follow-up and optimization of the fixed costs in the plant?  

8. Monthly reporting supports the follow-up and optimization of the maintenance costs in the plant?  

9. I understand clearly the assumptions and calculations used to calculate the profit/loss statement of the plant?  

10. It is convenient to collect more information from the costs, to support the decision making of the monthly meeting? 

11. What are the factors of the profit/loss statement and plant costs, where the monthly reporting should have more focus? 

12. What information regarding the profit/loss statement and costs of the plant, should be added to the monthly reports? 

13. What information regarding the profit/loss statement and costs of the plant, should be reduced from the monthly reports? 

WEEKLY MEETING:  

14. How many times during the last six months you have participated to the weekly meeting? 

Average 3 times or more per month     

Average 1-2 times per month      

I have not participated       

15. The reporting currently used in the weekly meeting supports the follow-up and optimization of the maintenance costs in the plant?  

16. In the weekly meeting, the critical factors affecting to the maintenance costs are reviewed?      (Continues) 



 
 

Appendix 6 (Continues) 

17. Costs of the maintenance works are sufficiently considered as part of the decision making process, when maintenance works are planned 

and prioritized? 

18. It is convenient to collect more information from the maintenance costs, to support the decision making of the weekly meeting? 

19. What are the factors of the maintenances costs, where the weekly reporting should have more focus? 

20. How the reporting of the weekly meeting should be improved, to support the follow-up and optimization of maintenance cost in the 

plant? 

DAILY MEETING: 

21. How many times during the last six months you have participated to the daily meeting? 

Average 4 times or more per week     

Average 1-3 times per week       

I have not participated       

22. The reporting currently used in the morning meeting supports the daily follow-up and optimization of the variable costs in the plant?  

23. Production variable cost optimization is sufficiently considered as a part of the decision making process of the daily meeting?  

24. It is convenient to collect more information from the variable costs, to support the decision making of the daily meeting? 

25. What variable cost factors should have more focus in the daily operations? 

26. How the reporting of the daily meeting should be improved, to support the follow-up and optimization of the variable costs in the plant? 

 



 
 

 Appendix 7 Results of the multiple choice part of the questionnaire 

  

 

 

 



 
 

Appendix 8 Results of the open-ended questions of the questionnaire 

 
 


