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The purpose of this master’s thesis is to find development potential for the case company’s
performance measurement. Thesis consist of literature review for theoretical background
and empirical research for studying the case company’s current status. In the literature
review performance measurement and management is investigated and the most used
performance measurement systems are presented. In the empirical research interviews and
discussions are used to gather data for the analysis. Content analysis is chosen to form
organized analysis about the company performance measurement. In the empirical research

9 respondents were interviewed with different backgrounds in the company.

The case company is global manufacturing organization where performance measurement
Is in important role in every level of the organization. With performance measurement the
company communicates the strategy, targets and achievements internally and also
externally to the stakeholders. Efficient performance measurement system at its best is
helping in decision-making, reporting and set and achieve targets in all levels of the

organization.
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Taman diplomityon tarkoitus on 16ytaa kehityspotentiaalia case yrityksen suorituskyvyn
mittaamisesta. Diplomityd koostuu kirjallisuuskatsauksesta teoreettisen  taustan
koostamiseksi sekd empiirisestd tutkimuksesta case yrityksen statuksen selvittdmiseksi
suorituskyvyn mittaamisen osalta. Kirjallisuuskatsauksessa tutkitaan suorituskyvyn
mittaamista ja johtamista seké esitelladn yleisimmat suorituskyvyn mittausjarjestelmat.
Empiirisessd tutkimuksessa haastatteluita ja keskusteluita kdytetddn datan keradmiseksi
analyysié varten. Siséllonanalyysia kaytetddn muodostamaan organisoitu analyysi yhtion
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1 Introduction

1.1 Background

The increasing competition in today’s business environment sets increasingly higher
expectations to the manufacturing companies. In addition to the high quality and
innovative products that are provided to the customers, also other aspects in the
manufacturing industry have increased their importance. Cost, customer satisfaction,
product quality, productivity and flexibility for example are measures that companies
follow and benchmark. Organizations set goals based on the quantitative performance
measures and those are reported regularly. (Chen 2008) Companies are under the pressure
to prove their performance to key stakeholders and link planning, decision-making, action
and result together. This has altogether generated interest towards organizational

performance measurement. (Micheli & Mari 2014)

Due to the increased importance of the performance measurement (PM) companies have
invested significant amounts of resources and funds to measure their performance.
However, there is no conclusive evidence that the increased performance measurement
have benefited those companies. Poorly implemented performance measurement is likely
to be ineffective and even destructive to the company if it fails to deliver the promises. The
general idea of measurement suggests that actions and behaviours follow the measurement
result, but this is not necessarily the case in all organizations. Also, the other general flaw
is that all the key properties of measurement can be taken for granted and are possible to
follow without any signs from problems, which is not the reality in all cases either.
(Micheli & Mari 2014)

When approaching performance management from the measurement perspective, it is
necessary to think which measures can be taken into the discussion and which data is
reliable enough to implement in key performance indicators. The gathered data must be
valid, and the margin of error must be as low as possible. (Micheli & Mari 2014) The
performance measures selection should support the company’s strategic intentions in the
prevailing business environment and communicate clearly the company targets both

internally and externally. Different functional areas such as finance, operations,
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engineering and sales should each have their own performance criteria that are all
integrated to a performance measurement system to add value together for the
organization. General shortcoming in manufacturing performance measurement is that the
systems are used only for monitoring and controlling tools instead of utilizing a feedback
loop to improve the performance in all functional areas. (Chen 2008).

With the improvement of performance measurement system (PMS) the organizational
strategy can be formulated and implemented better in each area of the organization,
achieved results can be communicated better to the stakeholders, employee motivation in
all levels is improved and the performance improvement culture is spread. (Micheli & Mari
2014)

The motivation for researching performance measurement in the case company is evolving
primarily from the operations level, where many of the key properties are reported by
operations management. Operations reporting should be integrated efficiently to the
company performance measurement system for it to be followed and improved reliably.
The importance of raw data, its processing and transfer is highlighted in the operations
level, where data is partly based on manual measures. It is important to preserve the data

validity and ensure it is entered to the system in a usable form.

1.2 Objectives and scope

The aim of this thesis is to evaluate what are the most critical challenges in the case
company performance measurement, and what kind of improvements could be made to
develop it. Company is interested especially in evaluating the possible challenges that
might occur in the future in data collection and reporting development. The current
situation in organizations performance measurement is compared to the findings from the
literature and the purpose is to find processes that could be improved to be more effective.
The goal is to provide a bunch of improvements that could be done to improve the

organizations performance measurement in division and production unit level.
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Research questions are:

1. What kind of improvements would make the company’s performance measurement

more effective?
2. What are the weaknesses in case organizations current performance measurement?

3. What benefits could be achieved by developing the performance measurement?

1.3 Execution of the study

This thesis consist of literature review and empirical research study. The research study is

conducted as qualitative research and the used method is interview.

The literature review provides theoretical background to the research starting with general
discussion on the performance measurement and management systems and presenting the
most popular performance measurement system frameworks. Later in the literature review
the discussion is tapering closer to the possible challenges and characteristics that are
related to the case company by discussing more on manufacturing industry related
performance. Performance measurement system design development is also presented, as it
gives deeper understanding on the challenges that may occur also later in the use of PMS.
Also, understanding the design phase gives wider understanding on how to evaluate the

efficiency of the current system and how to develop the system efficiency.

The research study consists of qualitative interviews in the case company. The interviews
were implemented as semi-structured and open interviews. This research method seemed
to be the most suitable for viewing the interviewees personal experiences and opinions
about the topic. Semi-structured interview was chosen because it enables different
positions and usage habits of performance measures to be reviewed without strict limits
from behalf the questionnaire. The aim was to gather knowledge on the current state of
performance measurement and reporting in different organizational levels. The questions
are related to the use of performance measures and the experienced benefits and drawbacks
of the current system. Aim was to find potential for efficiency improvements of the system,
and to outline what kind of improvements would be the best also in the long term.
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1.4 Structure of the thesis

The structure of the thesis and purpose of each section is introduced in Table 1. The
research consist of literature review and the empirical research. Interviews are analysed
and the findings are discussed in the results section. In the end there are conclusions of the

research.

Table 1. Structure of the thesis.

1. Introduction To explain the background,
purpose, used methods and
goals of the research

2. Theoretical research To introduce theoretical

background of the research

3. Methods To introduce the research

background and methods

4. Results To discuss the findings from
the research and introduce

case company

5. Discussion and conclusions | To conclude the results and
propose the subjects for
further research
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2 Performance measurement and management

The purpose of performance measurement is to estimate how well goals are achieved
inside the process or in the output of process. By comparing defined goals with the process
results the difference between these determine the deviation from the goal. Usually, the
target is indicated as a quantitative standard, value, or rate. At its best performance
measurement improves business and operational performance. (Ahmad et al. 2005)

When assessing performance measures for the company, the company’s strategic
intentions and the business environment where it operates should be reflected to the
selection. It is important that the measures are focusing on the company’s competitive
advantages so that they can be improved and compared to the competitors. Other important
thing to consider in the selection is that each performance measure or set of measures
should not be dependable on other measures, otherwise the measurement can lead to
inappropriate actions. (Chen 2008)

Many companies lack of relevant information that supports the management decisions
which makes the efficient leading difficult. The information itself might be in a state that it
is difficult to use, or it might be in usable form too late in terms of decisions. (Laitinen
2003) The chosen performance areas to measure must be possible to measure, or otherwise
they must be done measurable for the company to be able to follow the performance with
performance indicators. The interest in performance measurement in general has got
companies to realize the need for explicit goals and performance standards to improve

performance management. (Gieskes et al. 1999)

The hardest part in setting performance standards is to decide where they should be
compared. Many companies use standards based on their own past performance. It is also
possible to compare the standards to the leading competitors or to a market forecast. Other
challenge is the improvement measurement, how it can be proved that certain improvement

activity increases the performance. (Gieskes et al. 1999)

To be able to have a comprehensive review on the company performance many indicators

can be integrated into a performance measurement system. An effective PMS should
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integrate at least operations, marketing, finance, engineering and accounting to make sure

that all the departments are unified and adding value to the system. (Chen 2008)

2.1 Performance measurement systems

Performance measurement systems do not necessarily have an agreed recognized
definition, but Amaratunga and Baldry (2002) states that strategic performance
measurement systems is using information on performance to be able to produce
improvements in organisational culture, systems and processes. Folan et al. (2007) notes
that PMS is responsible for the operations strategy implementation to the management.
The meaning of performance measurement systems is to offer assistance in management
and decision-making by using the performance measurement principles based on the
company strategy and it starts by defining the group of strategic objectives where the
performance measures are based on. (Rodriquez et al. 2009) Strategic objectives states
what is important or critical in organisational strategy. (Quezada, L. E. 2009)

The framework for the PMS content and structure is defined from performance
measurement recommendations that gives the building blocks for the preliminary design.
Defining the content and organizing the subsequent selection of organisation measures for
PMS tells how useful they will be in the future. The framework for the measure selection
can be found in manufacturing competitive dimensions, such as operational efficiency or
cost, process and product quality, time, flexibility or innovation. (Verbeeten and Boons
2009, Pinheiro de Lima et al., 2009, Platts, 1995, Leong et al., 1990, Slack 1987). Kasie
and Belay (2013) highlights the importance of multi-dimensional measures over relying
solely on traditional cost-accounting measures. The challenge that many managers have
when developing performance measurement system is to set too many indicators to follow,
which makes the system inefficient and time-consuming. The most important phase is to
recognize the few most important indicators to succeed in PMS developing. (Carlucci
2010)

To accomplish an effective PMS, it should include financial but also tactical-performance
measurement indicators. Senior management is using traditional financial and cost-
accounting metrics, tactical-performance metrics purpose is to figure out the current

competitiveness of the company. Tactical-performance metrics are defined after each
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management levels and functional areas of the company by developing criteria that support
each specific strategy and operational characteristics. The lack of non-financial metrics
leads to situation where the result is known, but the root cause is unknown and so is the
feedback loop in that matter. Non-financial metrics works as a link between the
measurement and strategy. At its best PMS adds value to the company by integrating the
company operations, marketing, finance, engineering and accounting procedures. (Chen
2008)

Blenkinsop and Davis (1991) state that it is important to cover organisation life cycle in
long, medium and short-term perspectives in PMS design as well as horizontal and vertical
dimensions of organisational structure. Horizontal dimension means that efficiency
measures in different functions are united with strategy. For example that production,
maintenance and sales have combined effect to the efficiency measurement. Vertical
dimension means that all the metrics are combined to reach strategic targets in all
hierarchical levels from the top to the bottom. (Neely et al. 1995) Gomes et al. (2004)
defines several characteristics that PMS should be. The purpose of PMS is to articulate the
company’s strategy and monitor the results from the company’s business. PMS should be
easy to understand and implement in practice, and it should be connected with the reward
systems. Measures and related systems should also be built upon organizational objectives,
critical success factors, have a customer orientation and monitor financial and non-
financial results. PMS should implement the company’s strategy dynamically and include
both financial and non-financial set of measures that are supporting the strategic
framework. Those characteristics are in line with Baird (2017), who states that PMSs today
are multidimensional, which means they use both financial and non-financial measures
with leading and lagging indicators. Then the system creates a link between the

measurement and chosen strategy of the organization. (Baird 2017)

Neely et al. (1995) has presented three levels for performance measurement which are
operational, tactic and strategic. In operational level measures can be divided based on
time, quality or cost accounting measures and the system is based on operational level
measures. In tactical level there are set of indicators that consist of many single indicators
that aim to follow the total performance of an operational entity. In strategic level the

realization of operational targets and how they effect on the operating environment is
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followed. In strategic level the fit between measures, indicators and operational

environment is considered. (Neely et al. 1995)

2.1.1 Balanced Scorecard

As an example of PMS is Balanced Scorecard (BSC) which is the most popular and
commonly used PMS. (Quezada, L. E. et al. 2009) BSC was originally developed by
Kaplan and Norton in 1992, but it has improved through the years and the main objective
has been to bring strategy closer to the employees and linking operational actions to the
company’s strategic view. (Malmi 2002, 19) The valued characteristics are that it uses
financial and non-financial measures to discuss four different elements of performance:
finance, customers (or stakeholders), growth and internal aspects. These four aspects are
based on four questions that BSC is designed to answer by Kaplan and Norton (1992):

1. How do customers see us? (customer perspective)
2. What must we excel at? (internal perspective)

3. Can we continue to improve and create value? (innovation and learning

perspective)
4. How do we look to our stakeholders? (financial perspective)

The purpose of this approach is to help recognize the indicators that are in line with the
vision, mission and strategies of the company and by that improve decision making in the
management. The purpose of BSC is to combine few strategically important measures to
one report so that cause and effect relations would be as visible as possible to managers. In
this way one measure is not improved at the expense of other measures. (Hoque, Z. et al.

2000) The BSC overview is presented below in figure 1.
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- Revenue - Customer satisfaction
- Expenses - Customer retention

- Net income - Market share

- Cash flow - Brand strength

- Asset value

o/

- Inventory - Employee satisfaction
- Orders . - Employee turnover

- Resource allocation - Employee skills

- Cy01§ tune - Employee education
- Quality control

Figure 1. Balanced scorecard overview.

To be able to evaluate how the organization is seen by the customers there must be
customer perspective measures such as brand strength, market share and customer
satisfaction. These measures can be divided into lagging indicators which improved results
can be seen later in the financial measures. For example improved customer satisfaction
leads to growth in sales that leads to higher profit. (Slater 1997, 38-39)

Internal process perspective includes processes that impact mostly on the customer
satisfaction, such as quality control and cycle time. Company must name core
competencies which they must excel in order to create value and customer satisfaction. By
measuring and improving these aspects customer satisfaction eventually improves. The
first step in naming the core competencies is to set clear targets and develop measures for
each goal. (Kaplan & Norton 1992, 75)

Learning and growth perspective describes how well company can adjust to changing
environments with new products development and improving internal processes. The
metrics in this perspective can be for example employee skills, education and general

knowledge. (Kaplan & Norton 1992) Also the quality of information systems, databases
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and networks and the effects of organizational culture, alignment and leadership is stated to
be an important part of the learning an growth perspective. (Kairu et al. 2013) Learning
and growth perspective is also said to be focusing on the employees of the organization
and how well the organization offers education and possibilities to grow. This suggests that
organization can only success if skilled and motivated employees with accurate and timely
information are leaded efficiently. (Al-Najjar & Kalaf 2012).

Financial perspective is the fourth and last perspective in BSC. Financial perspective
messages if the company’s strategy implementation is resulting in improvements.
Indicators that measure financial perspective are for example profitability, cash flow and
net income. With financial perspective all the other three performance functions can be
evaluated. (Kaplan & Norton 1992, 77-78) Financial perspective can again be divided into

three sections:
1. Revenue, growth and mix
2. Cost reduction

3. Production improvement and asset utilization

Selling the considered products with suitable market mix can bring increased profits. Cost
reductions can be implemented in the production by improving for example product,
process and supply chain efficiency. Asset utilization can improve financial results with

optimizing the efficiency of asset and resources utilization.

There are still few weaknesses that Parmenter (2010) states about BSC. One of them is the
lack of definition what key performance indicator (KPI) actually is and what it isn’t. Also
he claims the use of terms leading and lagging indicators as a weakness and also that
success factories neatly fit within a BSC perspective. Parmenter criticizes the unnecessary
complexity that has come over the BSC discussion and is said to justify the need for
consultants. He also criticizes the development of BSCs, it is not optimal for someone to
be the designer without ever having being near the actual operational management
position. Also Neely et al. (1995) states that BCS is too simplified and doesn’t consider
competitors or other important stakeholders with sufficient emphasis.
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2.1.2 Performance pyramid

Performance pyramid is linking performance measures and company’s different
hierarchical levels together to make sure that all levels of the organization are seeking
towards the same targets, which is stated in the literature to be one the most important
feature of performance measurement system. On the other hand performance pyramid is
criticized that it doesn’t provide any help on identifying the key performance indicators or
development of the continuous improvement. (Tangen 2004) Performance pyramid is also
called Strategic measurement and reporting technique (SMART) and it focuses on the
internal and external performance measurement. SMART was developed by Lynch and
Cross (1991). The SMART aims to connect the organization strategy to the operations
level by expressing the organizations objectives from top-down and at the same time
measures from bottom-up. Shortly the idea is to express the operative measures with
suitable strategic goals developing strong causality through the organizational hierarchy.
SMART reflects the causality concept of the performance measurement and illustrates the

need to identify drivers of performance to be able to achieve targets. (Neely et al. 1995)
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Objective

Corporate
vision

Market | Financial

Customer

satisfaction Flexibility Productivity

v Measures

Quality Delivery Cycle time Waste

Operations

Figure 2. Performance pyramid.

Performance pyramid presents important information about organization for three main
stakeholders that are customers, shareholders and employees. It is a set of hierarchical
sections that starts with the corporate vision and goes down to operations measurement.
The pyramid divides the organization to four levels: corporate management, strategic
business units, core business process and departments, groups and work teams. (Tangen
2004)

The building of organizations performance pyramid begins by determining the corporate
vision at the first level. The second level is business units that set short and long term
goals. Short term goals are e.g. cash flow and profitability and long-term targets could be
growth and market position. The third level is business operating system unit and it links

the corporate vision with operational measures with measures such as customer
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satisfaction, flexibility and productivity. The fourth level is operational and it is using the

key performance measures such as quality, delivery, cycle time and waste. (Tangen 2004)

2.1.3 Performance prism

Performance prism is an alternative framework for performance measurement by Andy
Neely and Chris Adams (2002). It has been praised for relying the performance
measurement more on the customer satisfaction and identifying customer needs instead of
solely following organizations own strategy like in balanced scorecard, because strategy
should be answering how to reach the set targets and not be the target itself. Balanced
scorecard is said to omit employees and suppliers perspective from the performance
measurement, which is partly why performance prism is presented as second generation
performance management framework. It also targets to help in the performance
measurement selection and tackle the issues in the previous developed frameworks BSC
and performance pyramid. Performance prism links the organization processes back to the
strategy and stakeholders and builds an integrated framework which assists in viewing

organizational performance. (Neely 2002)

Stakeholder contribution

Processes — |

>
Strategies —(—»
[~ Capabilities

Stakeholder contribution

Figure 3. Performance prism and the five aspects.

The performance prism has five aspects as shown in Figure 3 to help defining the

performance measures by Neely et al. (2002):
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1. Stakeholder satisfaction — who are our key stakeholders and what do they want and

need?

2. Strategies — what strategies do we have to put in place to satisfy the wants and

needs of these key stakeholders?

3. Processes — what critical processes do we need to operate and enhance these

processes?
4. Capabilities — what capabilities do we need to operate and enhance these processes?

5. Stakeholder contribution — what contributions do we need to require from our

stakeholders if we are to maintain and develop these capabilities?

These five aspects are explained to gain success to the organization by focusing on the
stakeholders definition and identifying first their needs, then defining organizational
strategy by which lead to satisfying the stakeholders needs. After that comes definition of
the processes that are needed to execute the defined strategy, what capabilities are needed
to enable the critical processes and last what the organization itself needs from the

stakeholders to execute these capabilities.

These questions demonstrates the value that organization gains for the stakeholders by first
gaining organizational value by focusing on the internal processes, strategies, capabilities
and contributions that are required to enable them. Furthermore, answering these questions
inside the organization gives compact insight on the organizations performance, but
entering into the additional levels of detail in each aspect enables identifying the gaps in
measurement. The framework can be integrated through all areas of performance that
affect the organizations total performance emphasizing the external (stakeholders) and
internal (strategy, process and capability) measures with financial and non-financial
measures. (Neely et al. 2002)

2.2 Performance management systems

The purpose of performance management is to improve the performance of individuals and

units by implementing a set of management processes with different tools and techniques.
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These activities can be for example setting objectives for individual, team, department or
corporate and using reward strategies, training schemes, individual career plans and
appraisal systems. Performance management system takes into consideration all processes,
units and employees in the organisation and the purpose is that all of these subsystems
work together to achieve the desired results by the organisation. The reason why
performance management has become increasingly important is the growing pressure and
performance management is expected to improve the company performance and

competitiveness. (Biron et al. 2011)

One common issue in performance management in general is that professionals are not
relying on the existing scholarship causing a lack of communication in the research field
making the progression of performance management systems very slow. Still, there is a
strong emphasis on the development of social interactions in most sources and it is stated
that for the performance management to be effective it should focus on the social context,
such as emotional states, personality, evaluator motivation, rating purpose, attributions for
performance, evaluator accountability, the evaluated individual participation, perceptions
of fairness, evaluator—evaluated relationship, and trust. Also day-to-day interactions
between employer and employee as well as between co-workers are said to increase the
engagement and continuous learning compared to once-a-year feedback session. The
performance is increasing after these informal daily feedback sessions because the
feedback processing is more mindful and behavioural changes are then more likely. The
benefits of feedback is clearly shown in researches, but there are still less informal

feedback models compared to the formal ones. (Pulakos & O’Leary 2011)

Pulakos & O’Leary provide in the article 4 themes that are important in developing

effective performance management system:
o Effective PM is an ongoing process
o Day-to-day activities are more important than are forms and scales
o Employee—manager relationships are key
o PM systems need to be flexible

This model is originally from 1987 an it aims to optimize the effective behaviours that

grow the system success by emphasizing employee development over administrative



24

decision making. It has been implemented successfully in several companies over the
years. (Pulakos & O’Leary 2011)

The reason why performance management systems are often claimed to be inefficient is
the poor implementation or investment of resources. The performance management
practices must be linked tightly in performance measurement system that continuously
gives feedback on the managers and gives evidence on the added value as well as supports
the communication around the topic. Performance measurement is important to
performance management system in assessment and evaluation. (Guerra-Lopez &
Hutchinson 2013)

Bourne et al. (2018) suggests that performance measurement and management (PMM)
should take different approach than control system based thinking which is the dominant
paradigm. Control systems thinking reflects organisations as a ‘monolithic’ systems, where
different parts are interconnected to get to each particular purposes where every part is not
possible to achieve on their own. Control systems thinking is beneficial when problems can
be clearly recognized, different models and theories are possible to implement in the
situation and the outcome is possible to predict beforehand. System of systems (SoS)
thinking is suggested to be better especially in volatile and uncertain environments where
companies are operating these days. SoS is thought to be better in showing the correct
actions in company when environment is very volatile, and it would take too long to see
the effects between PMM and strategy. Basically SoS includes independent and
interdependent systems that have unique capabilities as presented in Figure 3. Each system

can pursue its own targets and be operationally independent. (Bourne et al. 2018)
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Figure 4. Systems theory model. (Guerra-Lopez & Hutchinson 2013)

In systems theory thinking performance measurement is the centre of the model providing
information to other performance management processes with leading and lagging
indicators. Leading indicators gives feedback on which variables of performance needs to
be improved and lagging indicators presents the final value of the decisions after reporting
and documenting. Valid leading and lagging indicators are defined with needs assessment
and the purpose is to find hierarchically organized and all levels covering measures, that
help finding the performance gaps between organization targets and current levels. The

first step in performance measurement is planning, assessment and alignment where the
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purpose is to set objectives for societal impact (strategic level), organizational success

(tactical level) and internal accomplishments (operational level). (Guerra-Lopez 2013)

Kaufman (2006) defines the three different levels after the results and consequence that
follow the actions from each level. Strategic level has consequences the most on clients
and society, and the result is external such as quality of life and self-sufficiency. Tactical
level results in the organization itself, for example increasing the financial returns.
Operational level results for the group of individuals or groups that the performers are
accountable. Organization should have an ongoing feedback system that shows the results
from leading indicators to be able to see the results from each actions and to motivate the

accountable. (Guerra-Lopez 2013)

Franco-Santos et al. (2007) suggests that business performance management systems have
two necessary features, performance measures and supporting infrastructure. Supporting
infrastructure covers from basic methods like data collecting to more specific methods
such as information systems. Supporting infrastructure can be simple and easily noticeable
system or it can have many different parts hidden in other PM processes. In the article
Franco-Santos et al. (2007) also presents 5 different roles that performance management

and measurement system can play in organization:
e Measure performance and monitor progress
e Strategy management, planning, strategy formulation and implementation
e Internal and external communication, benchmarking
¢ Influence behavior, rewarding, manage and control relationships

e Learning and improvement, feedback, double-loop learning and performance

improvement

In addition to these 5 roles PMM is said to consist of two systems, performance
measurement and performance management system. Performance measurement system
comprises the goals setting and collecting, analyzing and interpreting data. The goal is to
convert the information from raw data to assessing the performance. Management system
evaluates the gaps between actual and targeted result, identifying the essential differences
and reasons for them. It also introduces the corrective actions for closing the performance
gaps. (Melnyk et al. 2014)
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2.3 Key Performance Indicators

Performance Measurement Systems (PMS) are based on suitable Key Performance
Indicators. KPIs are pointing out the values for essential variables and progress towards set
goals. KPIs are defined as one of the most important efficiency measures in companies.
There are many definitions in choosing the indicators, but Chen (2008) uses three criteria
in choosing manufacturing KPI’s. Indicators should indicate critical manufacturing
performance areas, they should provide essential links in business strategy, internal
organization and technology and they are easy to measure and estimate. Another set of
definitions for the indicators from Carlucci (2010) are relevance, reliability, comparability,
consistency, comprehensibility and quality of representation. The information that
indicators provide should be relevant and reliable in a way that there is no overlap in
information. Also, they should be comparable to economic phenomena and they must be
coherent in definitions, policies and procedures so that they stay unchanged. Indicators
must be understandable so that the results are clear to all users, and they have to be

communicated easily to audience. (Carlucci 2010)

Parmenter (2010) states that KPI should be monitored 24/7, daily or weekly or otherwise it
is not important enough to be in the key position in a company. Also he criticizes that KPI
cannot be measured in currency, because otherwise it is too much past from the current
moment referring to financial metrics being results from the past. Parmenter also points out
that a KPI should always be able to be tied in a team who is responsible for the activities

that gives the result.

KPIs can be divided into three categories: key results indicator (KRI), performance
indicator (PI) and key performance indicator (KPI). KRIs describe the past and they
indicate the operations result and efficiency in certain time frame, for example in quarter.
They show the result without providing possibilities for developing the process or
expressing reasons for the result. Pls are expressing results for a smaller part of the
process, and it expresses also if it is possible to improve efficiency by changing the process
output. It is possible to find KPIs from the Pls group by identifying those indicators that

have significant impact on the total efficiency. (Parmenter 2010)

Jose et al. (1999) presented that as a part of a project survey was recognized which

performance indicators organizations use the most and which they recognize as vital. The
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top five were profitability, conformance to specifications, customer satisfaction, return on
investment and materials cost. Comparing these to performance areas each is related to, the
performance areas could be ranked after relative importance from top to bottom:
efficiency, quality, technical competence, flexibility, innovativeness, speed and capacity.
The measured KPIs are usually divided into six groups: safety and environment, flexibility,
innovation, performance, quality and dependability. The most used was then the group of
dependability, which includes customer complaints, on-time-in-full delivery to customers,
on-time-in-full delivery from suppliers and overall equipment effectiveness. (Ahmad and
Dhafr 2002)

There are different selection processes of key performance indicators and one of them is
Multiple Criteria Decision-Making (MCDM) that takes into account many variables and
mutual dependencies. The selection itself happens with model called Analytic Network
Process (ANP) where managers are assisted to choose the most relevant KPIs for their
business. The model is based on theoretically defined selection process criteria, that
enables to decide importance weights to each indicator that increases process quality.
Weights can be determined by priority-setting with the indicators and regarding the
interdependencies between the indicators and the criteria an also the shared interactions

between indicators. (Carlucci 2010)

2.4 Designing Performance Measures

The benefits on performance measurement systems are widely recognized in the
organization performance management context. Several measures and frameworks for
performance measurement are researched and recommended in literature, but there are
missing guidance on how to design performance measurement system for an organization.
The process of choosing the right measures and using them in any performance framework
must be understood to gain any practical benefit from the system. To be able to choose the
right measures management must put the organization performance priorities and their own

leadership priorities in order. (Neely et al. 2000)

Keegan et al. (1989) has presented three main steps for helping to choose the right
measures for performance measurement in organization. First, the strategy should be

reviewed and strategic objectives should be defined based on strategy. Strategic objectives



29

should be translated into divisional goals and individual management actions that lead to
performance developments. Second, appropriate set of measures should be defined with
the help of performance measurement matrix, which is presented in Figure 5. Third, the
performance measurement system should be instilled into management thinking and ensure
that the feedback loop works properly also on the day-to-day actions. The second phase is
the one that needs more attention compared to 1 and 3. Defining the measures is one of the
most important baseline for the performance management system, and that is why it is also
difficult. Keegan et al. (1989) recommends to start with five generic measures (quality,
customer satisfaction, speed, product or service cost reduction and cash flow from
operations) and then derive the rest so that they are integrated in the organization vertically

and horizontally, and they are based on the organizations cost drivers. (Neely et al. 2000)

Non-cost Cost
—= * Nos. Repeat buyers * Competitive cost
= * Nos. Customer position
*E complaints Relative R&D
H *  Market share expenditure
_g' * Design cycle time Design cost
o « Per cent on-time Material cost
E . Nos. new pmducts Maﬂufacmriﬂg cost

AN

J

Figure 5. Performance measurement matrix by Keegan et al. 1989.

Below on Table 2. is summarized the performance measurement system design principles

by Neely et al. (2000) that consist of 12 phases that guide through the designing.
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Table 2. The performance measurement system design principles summarized. (Neely et al. 2000)

1. What measures are Identify what Brainstorming | List of
required? information each session possible areas
manager needs to for
manage certain part of performance
the business measurement

2. Cost-benefit analysis To ensure that high Plot output List of high
pay-off measures are | from phase 1 | pay-off areas
identified on to cost- for

benefit matrix | performance

measurement
3. Purpose for To ensure that there is | Complete List of core
measurement a clear purpose purpose for areas for
underlying each measurement | performance
measure check sheet. measurement

(i.e. ones that
are both high
pay-off and

fundamental).

4. Comprehensiveness To check that all the | Brainstorming | List of extra
check important areas for session with areas for
measurement have prompts from | performance
been covered. a facilitator. measurement —

these should
still be either
high pay-off or

fundamental.

5. Detailed function To determine the Completion of | Series of

design structure for each performance | record sheets,
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performance measure.

measurement

record sheets

each of which

summarizes

with the the key issues

assistance of a | associated

facilitator. with a given
manager’s
performance
measures.

6. Function integration To determine whether | Completion of | An integrated
the performance integration set of
measures identified assessment performance
can be integrated. check sheets. | measures for a

given business.

7. Environmental To check whether Completion of | Set of

function each of the key performance | appropriate
considerations performance measurement | and
measures is environmental | comprehensive
appropriate for the audit with the | performance
function’s current assistance of a | measures for a
environment. facilitator. given
manager.

8. Inter-functional testing | To determine whether | Group An integrated
the performance meeting and set of
measures identified completion of | performance
by different managers | integration measures for a
can be integrated. assessment given business.

check sheets.

9. Environmental inter- | To check whether all | Completion of | Complete set

functional

considerations

the measures are
appropriate for the
organization’s current

environment.

performance
measurement
environmental
audit with the

of appropriate
performance

measures.
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assistance of a

facilitator.
10. Destructive inter- To determine how the | Group Enhanced
functional testing numbers can be meeting and integrated set

played to maximize
apparent rather than

actual performance.

completion of
destructive
testing check

sheets.

of
performance
measures (with
potential
problem areas

highlighted).
11. Institutionalization To institutionalize the | Introduction An
performance and training implemented

measurement system.

regarding the
new
measurement
system.
Regular audits
to establish
whether there
is an informal
and
conflicting
performance
measurement
system in

operation.

integrated set
of
performance

measures.

12. Ongoing maintenance

To ensure that
redundant measures
are deleted and new
ones introduced as

appropriate.

Ongoing
completion of
performance
measurement
review check

sheet.

A systematic
process for
ensuring that
the
performance
measures are

regularly
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updated not
only by a
given
manager, but
also by the
management

group.

Also Leinonen (2001) has discussed about the PM system implementation phase in his
article, and has recognized three conditions that are included. First one is described as
ongoing measurement procedures which include assigning the responsibilities to the right
persons in the organization, setting measuring and reporting procedures and setting target
and interval in measuring and reporting. Second is to implement and develop the new IT
systems, solutions or manual processes for data collection, processing and reporting. Third
IS to ensure employees resistance to the new performance measurement, new systems must
be utilized by people in the organization. (Leinonen 2001) Other important phase to
mention is the update phase, where the system is evaluated at regular intervals for it to be
dynamic enough in changing business environment, performance and strategy. (Chearskul
2010)

Performance measurement framework use consist of five key processes as Chearskul
(2010) discusses in his article. Monitoring, evaluating, decision-making, taking action and
communication and knowledge management. The monitoring process consist of sharing
the information about current performance level to the responsible persons. In the
evaluating phase the information about performance is reviewed inside the organization
among decision makers or users, to gain exact quality insights for the second key PM
users. Decision making process is shortly the phase where suggestions of solutions to the
problems are made to improve the current performance. Outputs of this process are usually
targets or improvements decisions. In action taking process the solutions are implemented
to action. Communication and knowledge management process is considered as the
infrastructure that supports the other dimensions. It involves the information storing for

future reference and eliminating the incorrect information. Communication aspect includes
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also the distribution of performance information, decisions and actions inside the

organization and outside to the stakeholders. (Chearskul 2010)
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3 Methods

This chapter explains the research study methods and the further execution of the research.
The research study consist of planning suitable methods for the data collection and
analysis, and defining the time frame and research strategy in the beginning of the study.
The background and purpose for the interview questions are explained a bit further to
clarify the target of the research. The backgrounds of the interviewees are discussed in
general to improve the reliability aspect for this thesis and justify the result of the analysis.

3.1 Data collection and reliability of the data

The first part of this thesis is literature review that presents general information about
performance measurement and management, performance measurement systems and the
design process of these measurements that is founded from the literature. In the literature
review the theoretical background of the topic is gained, so that it gives a good
understanding what kind of issues are discussed later in the empirical part. The purpose
was to gain knowledge from literature, so that it could be applied in practice when

evaluating organizations performance measurement.

In the empirical part several interviews were conducted to persons from different
organizational levels and different business units in the company. The purpose was to gain
information to form a comprehensive understanding about the characteristics of the current
performance measurement in the organization. Interviews were conducted by sending the
interview questions form beforehand and then conducting in interview afterwards in Teams
meeting. Interviews consisted of 23 questions and the meetings lasted 30-60 minutes each.
The interviews were executed in May and June 2023. Interview questions can be found

from appendix 1.

All interviewees are employees of the case company, and many of them have long careers
behind them in the company. Site level knowledge was gathered the most from EHSQ
(Environment, Health, Safety, Quality) manager and plant manager interviews, since both
of them are located in the site. Other interviewees were working in different functions of

the organization which adds versatile experiences about the performance measurement use.
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All results from the interviews are based on long experiences and key roles in the company
with different positions during employment. Interviewees in the site are both conducting
reporting and are following KPI’s in their work so they had versatile perspectives in the
interviews. Also both of them are using one of the example software’s that are discussed
later as an example of developing company reporting and performance measurement.
Reliability is also increased with the fact that interviewees shared similar subjects or
software related to their work, that could be discussed in many interviews. Results from
these kind of topics could easily be found similar which strengthens the interpretation. The
overview on the company performance measurement could be done sufficiently with these
interviews, and each interview provided also more precise insights from their personal
point of view. The analysis and development ideas are generalized from the interviews. In
table 3 is presented the interviewees positions in the company and the units that they

present.

Table 3. Interviewees and their background in the case company.

Senior Manager Sourcing 13 years
Senior Manager Energy 8 years
Director Corporate Sustainability 2 years

VP Engineering & Technology 6 years

VP Engineering & Technology 9 years
Manager Product Lines 8 years
Manager Environmental Safety 5 years
Manager EHSQ 8 years
Plant Manager Manufacturing 22 years

The interview questions were established with the idea of first approaching the subject
from each interviewees personal work experience to leading the phenomenon further in the
organizational level. Behind this is the target to ensure the understanding of the discussed
subject to all interviewees and to have exact background information about the context

from where each interviewee is answering. The first interview questions are about the




37

interviewees background in the company and their current use of performance
measurement in their work. After that the discussion is leaded to considering the
performance measurement benefits and value for the interviewees work. Alongside the
interview questions the discussions include personal experiences and descriptions about the

performance measurements, KPI’s, reporting and data gathering and processing.

Later on the interview form the questions aim to clarify the performance measurement and
KPI’s, and the purpose behind them in broader level. The target is also to discuss the
interviewees understanding about the motivation behind measures and the pros and cons in
the measurement. The measures relevance and development history is also questioned to
taper the discussion closer to the issues that the system is having and what kind of
improvements there could be. Last part of the questionnaire is focusing only on the
developments of the performance measurement system, and the discussion was versatile

when collecting new ideas and thoughts about the system development.

3.2 Data analysis

The analysis method used in this research is qualitative content analysis as it is known for
the purpose of entailing a systematic text from different material, such as texts, images and
symbolic matters, so it is suitable also for the semi-structured interviews. Content analysis
brings comprehensive understanding and new perceptions to the studied subject which is
why it is chosen for this research. It is also said to increase the understanding of the studied
subject to the researcher. (Krippendorff 2004) In this research content analysis is used for

interpreting the interviews, which included written material and discussions.

Conceptual analysis begins with the data collection which can be verbal or non-verbal. It is
vital to formulate the interview questions appropriately to gain understanding of the
studied phenomena. In the second phase of the content analysis data must be categorized to
groups, first by developing categories and then dividing the data to sets after these
categories. Categories are developed by taking into account the goals and research
questions of the research. The analysis stage can be explained with four separate stages:
decontextualization, recontextualization, categorization and compilation. (Bengtsson, M.
2016) The aim is to get the data into logical sets that can be conducted easily to the further

analysis. The data categories are presented below in Figure 6.
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Figure 6. Data categories in content analysis.

3.3 Limitations

This chapter discusses the limitations that are identified in the research findings. In the
interviews discussion was emphasized to company internal performance measurement
systems and reporting, which is why the analysing of external performance has been left
for less focus on this thesis. The discussions were also considering the performance
measuring initiatives which are related to reporting procedures and performance data, so

the analysis is approaching those topics more closely.

Two software’s appeared the most in the interviews and those were taken as an example to
explain the company approach to developing performance measurement. Also the further
possibilities for improvement could be reflected to the two examples as those were familiar

to the interviewees. Other software’s were excluded from the research.
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The interview study reliability is at a decent level as different participants yielded similar
answers and the results were comparable to the literature as well. The interview structure is
decreasing the reliability as it was executed as semi-structured interview, but the written
answers to the interview form and the amount of interview questions justify the answers. In
cases where interview form was not filled beforehand recording of the interview was used
to increase the validity of the discussion. Generalization was an issue in the analysis, as in
the small sample group most participants represented different units of the company. The
versatile discussion and questioning on behalf of the interviewer justifies the validity of

single answers.
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4 Results

This chapter presents the results of the research study and aims to answer to the research
questions. The results include general presentation about the case company and after that
analysis results are explained. Analysis results consist of the company current situation in
performance measurement and also discussion about development potential that was

gained from the interviews.

4.1 Case company

The case company is global chemical manufacturing company. Company has two
segments, pulp and paper and industry and water. In the pulp and paper segment revenue is
divided to pulp (45 %), packaging, board and tissue (40 %) and printing and writing (15
%).

Pulp = Packaging, board and tissue = Printing and writing

Figure 7. Company revenue by product type in pulp and paper segment.
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70 %

Water treatment Oil and gas = Other

Figure 8. Company revenue by product type in industry and water segment.

In industry and water the revenue is divided to water treatment (70 %), oil and gas (25 %)
and other (5 %). Product portfolio consist of total 32 different groups of products, of which

each group has several products.

Company has sales in over 100 countries and 62 manufacturing sites over the world. The
headquarters is located in Helsinki, but company also has regional headquarters in
Shanghai China and Atlanta USA. 51% of the sales happens in Europe, Middle East and
Africa (EMEA), 40% in Americas and 9% in Asia Pacific (APAC). This research is
focusing the discussion in one operating unit perspective that belongs to the pulp and paper

segment.

Company’s strategy towards year 2030 is leaning strongly on bio-based product portfolio
and the aim is to keep growing and improving profitability in long-term. Company has
committed to cutting emissions from operations by 50 % by 2030 from 2018 baseline and
its ambition is to be carbon neutral by 2045. In recent years the strategy has focused on
improving profitability in three sections: customer profitability, efficiency of operations
and simplification of product portfolio and product mix. After focusing several years on
profitability improvements now the emphasis is on profitable growth. Case company’s goal
is to become the leading provider of sustainable chemical solutions for the water-intensive
industries by 2030.
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Case company’s values underline the purpose-driven and equal culture as well as
dedication to customer success. One of case company’s central focuses has been safety and
health and nowadays also environmental impacts that are an important part of the
manufacturing culture. Sustainability is trusted to a strong leadership principles. The first
principle is emphasizing the company’s focus on growth that means the case company is
looking in the future for customer needs and business with growth mindset to develop
sustainable and profitable long-term solutions. The second is emphasizing the
collaboration in terms of succeeding in the business, which means that all segments,
regions and functions in the case company works together with customers and partners to
achieve the purpose. Third principle is emphasizing in delivering the value by serving

customers and society.

4.2 Analysis of company’s current performance measurement

In this chapter company’s current measurement and reporting activities are described after
the content analysis categories. Analysis is based on the interviews, discussion and
observations that are made in the case company and the results are compared to the
literature recommendations. In the analysis both operational level and other organizational
units are discussed, because operational level measurement activities have partially
different principles. Operational level measurement is related to manual metrics and
process data more closely than other organizational units. In the beginning the overall

picture is discussed through and later on the chapter details are evaluated more closely.

4.2.1 Overall picture

The strategy is experienced clearly in different levels of the organization with current
performance measurement, and the measurement system has managed to signal the correct
targets throughout the organizational hierarchy. Case company uses several performance
management tools to communicate the strategy in the organization, such as objective
settings for individual, team and department and using reward strategies, training schemes

and individual career plans. (Biron et al. 2011) Company’s current performance
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measurement was considered to be clear and consistent in the business environment in
most interviews. One of the most important criteria for optimal performance measurement
is the ability to ensure that the strategy is clearly defined in horizontal and vertical level of
the organization and that the strategy fits to the current business environment. (Neely et al.
1995) All interviewees are experiencing benefits from the current performance
measurement and they are receiving vital information from reports and measures for their

work.

In the site performance measurement activities comprise process measures that consist of
different metrics located in the process, such as flow, temperature and pressure meters. The
meaning is to monitor the current state of the process and the data is also archived to be
able to see the process history and draw trends of it. Most measures are part of automation
system that feeds the data into monitoring software. There are still many meters left in the
oldest part of the process which don’t have output for automation, but the data must be

gathered manually.

In the site many practical implementations regarding data and measurement is done, which
is why there are also development potential related to technical details. In addition to the
process measures different reports are prepared to be sent out to other units in the
organization, such as technical calculations, monthly production data and overall
equipment efficiency (OEE). In the site level performance measurement reporting was
considered to be partially inefficient despite the software implications in some areas,
referring to the software development work that is still in progress. This software is
discussed a bit further later on this thesis. The reason why reporting is experienced
inefficient is relating mostly to manual data gathering, manual calculations and overlaps in

reporting and feeding data inputs to performance measurement reports.

In the site processes are followed daily through different measures, and supervisors and
managers are seeking differential from the normal operating condition to ensure the safe
and efficient production. There are meters and indicators that are recognized as more
critical than others based on the process deviations in the past. There is also other ongoing
software development process which purpose is to optimize the electricity usage, which is
one of the main raw materials on the production. The software is already in use and
continuous development work is carried out. This software is an example of how

optimization system, external electricity market data and production values could be
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combined to support the decision-making regarding the production planning. This software

is also discussed further on subsequent chapter.

In other functions of the company performance measurement includes at least few common
factors that could be categorized together. Receiving information from other functions of
the organization, following and managing certain KPI’s related to the function they work
and preparing reports to be sent to other functions of the company. In the organization
there are frequent meetings with different line-ups that do monthly follow-up and actions
tracking. Meetings are arranged in each unit, project team, site level, product line and
S&OP based line-ups and so on.

4.2.2 Reporting demands

In general the reporting demands are considered to be determined from the external
stakeholders, such as investors, customers and legal aspects. The reporting cycle in the
company is mostly monthly, quarterly or every six months reporting which is based partly
on the financial reporting demand. In many functions also annual reporting is conducted in
subjects that require long period data warehousing on behalf of the company. Many
indicators that are based on financial data and are followed in the company have already

been existing many decades and has many well-established indicators.

Recently also new reporting demands have been rising in the corporate sustainability from
the external stakeholders and investors, but also from the Corporate Sustainability
Reporting Directive (CSRD) by European Union. More reporting regarding social and
environmental sustainability information is required to ensure that investors and
stakeholders are able to evaluate investment risks that are rising from climate change and
other sustainability issues from the beginning of 2024 for the reports published in 2025.
(European Union) New reporting demands can be seen also in the operations level where
the data is usually necessary to gather and report. In general many of the challenges that
prevail in the company reporting and performance measuring are concerning new reporting

demands, since they need new configurations for the data collecting and calculating. There
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can also be uncertainty in the beginning of the new reporting demands if the measuring

implications and targets are not clear to all participants in the reporting chain.

Reporting demands come to the site level from above and the practical implementation for
the data gathering, reporting and processing is sometimes left for the site managers to be
taken care of. This can cause that the reporting is executed with smaller requirements
because of the general uncertainty and lack of resources. Depending on the data quality
requirements of the certain measure, in most cases it is approvable to report data with
sufficient accuracy, but then it must be understood that it affects to the data quality and

reliability for the whole reporting chain.

The Paris Agreement is an example of external framework that guides the case company
climate targets. Company is committed to reduce the Scope 1 and Scope 2 combined
emissions by 50 % by 2030 from the year 2018, and to be 100 % carbon neutral by 2045.
The aim is to unify the climate target with stakeholders expectations towards the company.
These kind of targets are monitored in the company with suitable KPI’s to track the
development and set concrete targets. The reporting procedures in the company include

often follow-up and actions tracking with monthly meetings for example.

In the interviews the importance of relevancy was mentioned many times regarding
company KPI’s and metrics. If KPI is irrelevant it consumes time but doesn’t give enough
value back to the user why relevance is important to consider regularly. In the case
company KPI’s were considered to be under estimation quite often and they are compared
to the current business environment, which Carlucci (2010) states to be important to the
KPI efficiency when defining KPI’s. In these interviews it was well understood that the
performance measurement and KPI’s should be relevant in order to be useful and efficient
in achieving the set goals. The amount of KPI’s is wide because there is a considerable
amount of data available in the case company, but as Carlucci (2010) states earlier one of
the most important aspect in efficient performance measurement system is that there must
not be too many indicators to follow. Having too many indicators in the dashboard
increases the risk for having interrelated indicators which can lead to incorrect actions.
Also, when the focus is dispersed to several indicators it may be difficult to understand the
objective priority in leading and decision-making.
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In general the idea in the interviews seemed to be in line with Carlucci (2010) that too
many KPI’s decrease the efficiency on the performance management and may cause
confusion, but also the big amount of available data was seen as an asset in some
interviews. When reporting demands are tighten up it is easier to have lot of data and KPI’s
ready to use. In situation where there are wide selection of reports and KPI’s the
presentation form is highlighted. With carefully considered presentation the data could
convey relevant message for the business, but without a good presentation the same data
can be pointless if it is not understood correctly among reviewers. Carlucci (2010) states
that one of the six important aspects that KPI should have is relevant presentation form,

which is also the prevalent opinion among the interviewees.

4.2.3 Performance measurement software’s

Example Software 1

The company has been using specific sustainability reporting tool for couple years now,
which purpose is to help answering the internal and external sustainability reporting
demands. The software works in accordance with GRI (Global Reporting Initiative) and is
setting the stage for future integration of other EHSQ tools in the company. The software
was developed to have more robust reporting, real-time analysis with different dashboards
and forecasting capabilities. Also it is supposed to improve the data collection, validation

and evaluation in the sustainability reporting activities.

The system enables several users in the system at the same time and there the data is
imported to the system concentrated in one place, which is supposed to increase the

reporting efficiency compared to the situation before.

In the site level this software is considered as a good development direction. There are still
hopes for improvements in the details to make the software more user friendly and suitable
for the operations reporting. Some potential for improvements are mentioned to be in the
data importing activities. The input form could be more considered in order to improve the
reporting efficiency in the site. As an example, some values need to be reported to the
software many times but in different context or form. Also, there are some values that still

require technical and manual calculations in the background, even though some of those
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calculations could be built in the system. Also the details for example in energy reporting,
such as fuel mix, steam or hydrogen calculations are not always directly deductible, but
need consideration and assisting on the reporting purpose. The system dashboard doesn’t
benefit the operations level so much yet either, partly because the KPI’s that are used are

not fully understood and the calculation behind them is partly unclear.

Example Software 2

In the case company site where this thesis is focusing, is developed energy management
software few years ago. The purpose of the software is to help optimize the energy usage
as it creates the most production costs. The software uses the forecasted product supply,
desired storage levels, process state and external data from Finnish electricity markets to
optimize the power balance for the product line. The optimization results help with the
decision-making by pointing out the most optimal production program for the input values.
Constant improvement is still ongoing with this software and new ideas can be added quite
flexibly when working together with the consultants in weekly follow-ups. The system

architecture is presented below in figure 8.
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The software combines two sites which produce the same product, and the operation
practices are already quite settled. The software has its own operating team that
participates to production planning and software development meetings. This is a small
scale example of data infrastructure that could be implemented in order to build a system,
where data inputs are automated and it is possible to optimize and simulate them to help in
the operations management decision-making. In the future this kind of applications could
be used in bigger scale to be able to optimize production globally and see the entity in all
product-lines at the same time. The essential feature is the ability to combine data from
different systems automatically and conduct calculation and optimization based on the
desired outcome. In addition to the general digitalization artificial intelligence could be
added in some scale to increase computational problem-solving and decision-making to the
software, which can lead to better solutions in the future. This kind of applications would
also help to make the company performance measurement more forward-looking instead of
looking back with the current reporting.

4.2.4 Data quality in performance measures

The quality of data that company uses for reporting and performance measurement is an
important thing to consider regarding reliability. In the site there are many meters which
enables the wide collection of raw data. The feature with manual meters is that the meter
functions might not work correctly, and they must be calibrated and maintained often
enough. These kind of measure activities require work hours and creates the possibilities
for errors. In the site level raw data reliability is considered in daily actions with parallel
measures, that ensure the most critical indicators to be interpreted reliably. In practical
measuring activities there can always come unexpected events that mixes the measure
interpretation, but in general the possibility for errors is taken into account in the site and

there are established ways of handling these situations.

Data transferring and reporting can have effect on the data reliability. If data transfer
includes several stages where it is being manually handled before the final use, there are
more possibilities for human errors that decreases the reliability. Also the data processing
between files and manual calculations in each stage increases the risk of potential errors. In

the site level there are many manual calculations that are the source for the raw data to
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execute company reporting. Many reporting chains seems to have several stages and
different stakeholders involved which seems to be increasing the workload. On the other
hand, there has already been developments that supports the improvement in data quality
and reliability in the example software 1, which is designed to be a tool for collective data
reporting. The reporting format of data has impact on the message that is aimed to deliver
which is why the visual format has an impact on the result. The reporting tool usability has
impact on the workload and to the delivered value that the report brings, which is why it

could be considered as an important tool for the responsible reporter.

One thing to consider in data reliability is the storing of data. The massive amount of raw
data, reports, analyses and other data that exists on the company needs reliable storage
capacity. In the company there are many different databases in use, and it seems that there
isn’t one main database that the company favours. In the site there is at least 5 different
software where data is stored and that decreases also the reliability. The quality of
databases affect also to the total reliability, for example network drive may not be as

reliable than cloud service.

The importance of data quality is emphasized when improvements are desired in regionally
scattered performance areas. It is important to know the composition of the data in areas
where the improvements are not self-evident and the total amount is already considerably
small. For example in reducing the annual waste or fresh water use globally in the
company, the proportional amounts are small in single sites compared to some other
performance areas where relatively bigger improvements can be found. “Little strokes fell
great oaks” said one interviewee when describing waste reductions in case company sites.
Globally in all sites some performance measures are measured and reported differently
which is why the mutual comparison might difficult and performance management could

be mis leaded.

When reporting greenhouse gas (GHG) emissions the data quality and reliability is also in
significant role so that even the smallest reductions could be accomplished for external
qualification, such as The Paris Agreement. “What you can’t measure you can’t manage”
was also heard in the interviews and could be applied to emissions reduction. New KPI’s
can increase the uncertainty in measuring in the beginning of the release, because of the
lack of user experience or training. The first stage in new PM implementation should be

assigning the responsibilities to the right persons and setting the measuring and reporting
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procedures and setting target and interval in measuring and reporting as Leinonen (2001)
states in his article. Based on the interviews it seems that assigning the responsibilities is

not always realizing in the case company.

4.3 Development of performance measurement

In the future company’s reporting demands can be expected to rise as the society keeps
having more awareness in sustainability agenda. Customers and stakeholders might
demand more details on the sustainability aspect in product line and product level, which
creates more pressure on developing the non-financial measurement in the operations.
Non-financial measures point the root cause to achieved results, which is why they are
vital in developing the business continuously. This could mean also that the quarterly or
monthly reporting cycle is not enough, but the performance measurement requires data
more frequently, even online. To be able to have online data the measurement must be
automated to make the instant data collection possible. Even smaller increase in reporting
frequency may require changes to the current reporting activities to prevent the managers

workloads to rise, which decreases the overall reporting and working efficiency.

Solution suggestions can be found from different software and dashboard implications to
be executed on the site level. Operations managers should have all the information
available that is possible to be measured from the site, and it should be collected
automatically to a database where it can be selected to form a desired KPI for dashboards
and reports. By improving the dashboard assembly managers reporting would be more
efficient and it would give more value to the recipient, when a reasonable amount of high
quality KPI’s can be illustrated better. One significant possibility for improvement can be
founded from the external reporting to the authorities. Most authorities require the same
production and sustainability information but in different form and each with their own
reporting template. This could be done more efficiently with case company’s own
reporting tools. This kind of collective reporting would decrease the overlap in reporting
and make the reporting more efficient. Collective reporting could be implemented to
company’s existing example software 1 in cooperation with the responsible authorities. It
would require some simple unit conversion calculation to the software so that the results

would be in desired form to all authorities. In the site there are also other potential
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software’s that can be executed for this purpose, such as SAP, Power Bl, DNA and the
example software 2 that was presented earlier. The process data collection is already
existing, and for the future demands it would need more storage capacity, processing

efficiency and better connectivity between the existing software’s for data transfer.

The most suggested development aspect in the interviews seems to be about the data
infrastructure. When reporting demands get more specific and the performance
measurement is getting more complicated as non-financial measurement takes place, the
most vital requirement is efficient data infrastructure. Reliability, quality, frequency,
traceability and accessibility are features that data must have in order to build an efficient
performance measurement system. The data transferring should be as efficient as possible
by decreasing the handling phases in the reporting chain. The company’s example software
1 is one example how data transferring could be implemented. The example software 1 is
considered as a promising start, but there are still improvement suggestions among end

users for it to be optimal.

Suggestions for developing the data infrastructure is to continue improving the existing
example software 1, and to increase the communication about development with end users.
Especially in the operations level the most frustrating aspect is the uncertainty about the
reporting value to the recipient, which could be improved with proper communication. It is
considerable to add a new discussion topic to monthly meetings, where the usability of
reporting tools and KPI’s can be evaluated and users can give feedback and improvement

suggestions.

Single development ideas were considering increasing measurements in the operational
level or automating calculations in the system. For example energy balance measurement,
some flow meters and temperature gauges were proposed to be added to facilitate the
performance measurement better in the operations. The modernization of the meters and
measurement systems are considered with slightly sceptical mindset as improvements
always require investments and the benefits are sometimes questionable. If current system
delivers the value it may not be worth it to renew. Especially because it is considered to
demand more work and focus from the employees in the implementation and adopting
phase. This leads to the conclusion that operational metrics should be organized with

criticality classification after safety and followed strategic measures. The most significant
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data should be ensured first to accomplish as small margin of error as possible with

modernization and maintaining prioritization.

As Parmenter (2010) suggests earlier, KP1’s should have responsible person or owner, that
answers to the decision-making needs. In the case company there prevails common
uncertainty about the responsible party with KPI’s. Also regarding situations where the
purpose or use of certain KPI is not familiar, it is unclear who could orientate the user for
the use of KPI’s. It seems that the introduction of new KPI’s is not always taken to the end
carefully enough with user orientation and educating, and there remains uncertainty. The
trusting of KPI’s could be destructive to the decision-making if it is implemented poorly,
which points out the motivation behind the proper KPI implementation for the company.
Performance measurement adoption should be properly completed so that it could deliver
the expectations. Based on the interviews the need for KPI ownership is needed in the case
company. The potential KPI owner should be responsible for general education and
implementation of the KPI, and be able to provide more support to the users if required.
This helps users to benefit more on the feedback loop that KPI provides for their work by
understanding more deeply the meaning of results, and also to keep the continuous
relevance evaluation of each KPI active. The utilizing of KPI feedback loop is known to be
a general shortcoming in manufacturing industry why it is beneficial to consider focusing

on that instead just utilizing the KPI’s as monitoring tool.

Overall benefits that company could achieve with mentioned suggestions are related to the
working efficiency. Time that is used for reporting would decrease, and focus could be
targeted to more innovative tasks than routine reporting. The internal and external
reporting would also achieve higher reliability as the quality improves due to better data
collection and handling. The better data infrastructure, the more transparent the company
reporting could be to the stakeholders. Development of different software in general
increases the possibilities to build optimizing software in the future and add artificial
intelligence to support the decision-making and finding solutions. The most important
aspect that performance measurement improvements include is the increase of
communication around the topic. Efficient performance measurement requires constant
communication and understanding of the system from all participants, and the discussion is
important to keep vital to be able to find the gaps in the company performance

measurement system.
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5 Discussion and conclusions

Performance measurement plays an essential role in organizations as it forms the base for
performance management. Performance measurement reaches almost every part of the
organization at least indirectly, and the purpose is to provide reliable information about
those parts to decision-makers. Performance measurement has several aspects in
companies, and it might be difficult to ensure that all of them work efficiently. It is still
important for the total performance measurement system efficiency, because if one aspect

fails it can decrease the total performance of the system.

Financial and non-financial metrics are used to measure the company performance.
Financial measures are based on cost-accounting performance and are mainly lagging
indicators that look the performance results from the past. These meters are already quite
established as they have been the prerequisite for successful business for a long time. Non-
financial metrics are more often multidimensional and help to understand the relationships
between result and the root-cause. Non-financial metrics also enable the use of leading
indicators, that predict the future performance. In the case company the use of non-
financial metrics will be emphasized in the near future when reporting frequency and

sustainability demands are rising the expectations towards company stakeholders.

The case company performance measurement system is working in all levels of the
organization. Many development suggestions can be found to improve the company
efficiency via performance measurement, which is the core of all company functions and
connects them with each other. As the business environment and external requirements are
going to be more demanding the company must focus on the internal functions to be able

to answer to the competition.

The purpose of this thesis was to review the case company’s performance measurement
and to identify potential for system development. The characteristics for ideal system was
first identified from related literature and based on empirical research the company’s
current situation was evaluated and compared to that. Development suggestions were
found from many levels of the organization, emphasizing to the operations level and to the
overall internal data infrastructure. By implementing these improvements company can

increase its competitiveness and image in the business environment.
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APPENDIX 1

Interview questions

1. Background questions
a. What is your position in the organization and for how long?
b. What are your responsibilities?
c. What is your background in the organization?

2. How familiar you are with the performance measurement concept?
3. How do you exploit the measurement in your own work?

What kind of measures are you following?

What actions do you execute after the measures?

What kind of reports are you preparing?

What kind of decisions are followed from the reports?

Where do you compare the measures, what is the benchmark for
performance?

© oo o

4. Do you feel that current measurement is benefiting you?
a. Does the measurement help in decision-making?
b. Is the information valuable to your work?

5. Explain what kind of performance measures are used in your organization?

a. Why these measures are followed?

b. What are the pros and cons in the current measurement activities?

c. Isall important performance aspects covered with measures or is there
anything that should be added?

6. How updated do you think current measures are in your organization?
a. Are performance measures evaluated regularly in your organization?
b. Are the performance measures accurate in current business environment?
c. Has performance measurement been developed in recent years/decades?

7. Is current measurement system working effectively in all levels in the organization?
a. Is the measurement aligned in operations management level and in business
unit level?

8. Do you think current performance measurement needs to be developed?
a. Describe what kind of improvements you would suggest
b. What would be the best way of gathering data in your opinion?
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c. What are the possible challenges that might occur in the suggested
developments?
d. What kind of reporting tool would help you the most in your work?

9. Do you know someone else in Kemira who would have good insights to this topic?



