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Because of the increased availability of different kind of business intelligence technologies and
tools it can be easy to fall in illusion that new technologies will automatically solve the problems of
data management and reporting of the company. The management is not only about management of
technology but also the management of processes and people. This thesis is focusing more into
traditional data management and performance management of production processes which both can
be seen as a requirement for long lasting development. Also some of the operative Bl solutions are

considered in the ideal state of reporting system.

The objectives of this study are to examine what requirements effective performance management
of production processes have for data management and reporting of the company and to see how
they are effecting on the efficiency of it. The research is executed as a theoretical literary research
about the subjects and as a qualitative case study about reporting development project of Finnsugar
Ltd. The case study is examined through theoretical frameworks and by the active participant
observation. To get a better picture about the ideal state of reporting system simple investment
calculations are performed. According to the results of the research, requirements for effective
performance management of production processes are automation in the collection of data,
integration of operative databases, usage of efficient data management technologies like ETL
(Extract, Transform, Load) processes, data warehouse (DW) and Online Analytical Processing

(OLAP) and efficient management of processes, data and roles.
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Lisdantyneen (BI) teknologioiden ja tydkalujen saatavuuden yleistymisen myota, voi olla helppo
vaipua illuusioon, ettd uudet teknologiat ratkaisisivat automaattisesti yrityksen tiedonhallinnan ja
raportoinnin ongelmat. Tiedonhallinta ei ole kuitenkaan pelkastaan teknologian hallintaa vain myds
prosessien ja ihmisten johtamista. Tama diplomityd keskittyy enemmén perinteiseen
tiedonhallintaan ja prosessien suorituskyvyn mittaamiseen, jotka kummatkin voidaan nahda
vaatimuksina yrityksen pitk&janteiselle kehittdmiselle. Raportoinnin ideaalitilaa méaarittaessa myos
operatiivisen Bl:n ratkaisuja otetaan huomioon. Tutkimus rajoittuu pelkdstddn tuotannon

prosesseihin eikd ota huomioon muita liiketoiminnan osa-alueita.

Diplomityon tavoitteena on tutkia mitd vaatimuksia tehokkaalla suorituskyvyn mittaamisella on
tiedonhallinnalle ja pohtia miten tiedonhallinta vaikuttaa yrityksen tehokkuuteen. Tutkimus
toteutetaan aiheen Kkirjallisuustutkimuksena sekéd raportoinnin kehittdmisprojektin laadullisena
tapaustutkimuksena Finnsugar Ltd:lle. Tapaustutkimusta tarkastellaan esitetyn teoriaviitekehyksen
ja osallistuvan havainnoinnin kautta. My0s yksinkertaisia investointilaskelmia ké&ytetadn
raportoinnin ideaalitilan tarkemmassa maarittdmisessd. Diplomitydn tulosten perusteella
tuotantoprosessien tehokkaan suorituskyvyn johtamisen vaatimuksena ovat tiedonkeruun
automatisointi, operatiivisten jarjestelmien integrointi, tehokkaiden tiedonhallinnan teknologioiden
kuten ETL (Extract, Transform, Load) prosessien, tietovarastojen (DW) ja Online Analytical

Processing (OLAP) teknologioiden kaytto seké tehokas prosessien, tiedon ja roolien hallinta.
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Abbreviations and definitions

Bl
DEB
DW
ERP

ERP-Browser

ETL
IRR
KPI
LIMS
NPV

OLAP

OLAP-cube
PAS
PAS-Data
PAS-Designer
PAS-Report
PIMS

SQL

WACC

WARE

Business Intelligence

Database Enterprise Browser

Data warehouse

Enterprise Resource Planning

Bl program of ERP that is used for data warehousing and
analytical reporting

Extract, Transform, Load — Data transfer between systems
Internal Rate of Return

Key Performance Indicator

Laboratory Information Management System

Net Present Value

Online Analytical Processing — Computer based technology

for analyzing multidimensional data

Multidimensional view of data built with OLAP technology
Process Automation System

Database of PAS

Report designing tool for the PAS-Report

Web based reporting tool for PAS

Production Information Management System

Structured Query Language — Programming language for
querying and modifying data

Weighted Average Cost of Capital

Reporting system for energy plant and water supply facility



1 INTRODUCTION

1.1 Background

During the last few years the usage of business intelligence (BI) systems in large
Finnish companies has increased significantly. These Bl systems are designed to
improve the performance of the company by collecting, analyzing and reporting
the data. (Halonen & Hannula 2007, p. 42; Koskinen et al. 2005, p. 3) It is easy to
fall in illusion that new technologies will automatically solve the organizational
problems in data management and processing. After all, the data management is
not only about technology management but also the management of processes and
people. (Kaario & Peltola 2008, p. 129) To manage the production process in
efficient way and to develop the operations, a lot of basic information for example
about used raw material, production quantities and losses is required. Normally
this kind of basic information is available in operative systems but collecting,
storing and processing of the data can require a lot of work. What makes the
collecting, storing and processing really difficult is that normally the information
is located in many different operative systems. The case study company of this
thesis Finnsugar Ltd. has also similar kind of problems. The good thing is that a
lot of data is available. However, the problem is how to efficiently collect, store
and analyze the data that is important for the management and development of the
production process. This master’s thesis is focusing more on the traditional
efficiency development side of data and performance management of production
processes which can be seen as a requirement for long-lasting development of the
operations. Also some business intelligence technologies are considered when

determining the ideal state of reporting system.

1.2 Limitations, objectives and research problems

The data management and performance management parts of this thesis are
focusing on the data management and performance development of production

processes and are not taking into consideration other areas of business activities.
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More importance is paid on data management and the solutions that can be useful
when solving the problems of it. Also business intelligence technologies are
introduced as a part of data management theory and used when determining the
ideal state of reporting and performance management of case study company
Finnsugar Ltd. The BI of this thesis is focusing more into operational Bl and what
kind of technologies it can provide for development and better management of

operational tasks.

Objectives of this thesis is to create good picture about the data management and
performance management of production processes and see how they can be used
to develop the reporting processes of Finnsugar Ltd. To help to identify the ideal
state of reporting system, simple investment calculations of net present value
(NPV), rate of return (ROI) and internal rate of return (IRR) are performed to
compare the current development work and possible new investment. To get a

better view about these objectives four research questions were created:

Main research question:
1. What requirements does performance management have for data

management and reporting of the company?

Main research question is divided into three sub questions that help to answer the

main question.

Sub questions:
1. How should the data management of company be managed to ensure
effective reporting?
2. How is the data management of the company effecting on the efficiency of
it?

3. How can the ideal state of data management be estimated?



1.3 Implementation methods and structure

Implementation of this thesis is executed with literature review about the written
material of the subjects and empirical case study about the production reporting
development project for Finnsugar Ltd. Case study part of the thesis is carried out

as a qualitative research based on active participant observation.

- e —-
- -
- ~ o~

Performance
Data Management Reporting Management
* Requirement for * Producing * Aiming for the
effective reporting information for performance
performance development of the
management company
Case study

* Reporting development project
Finnsugar Ltd.

Figure 1. Theoretical and empirical framework of the thesis

Theoretical and empirical framework of this thesis can be seen in figure 1. In this
thesis data management is seen as a requirement for effective reporting which is
used for the purposes of performance management. The theory about the data
management and performance management are gone through in chapter two. Also
the theoretical framework about data management development that is used more
detailed in the empirical part of the thesis is presented in the same chapter. After
that, in chapter three, theory about the costs and benefits of data management

project is presented. This chapter considers the added value of data management



and the difficulty to measure it. To help to solve the measurement problem, theory

about investment calculations is presented in the end of the chapter three.

Execution of the case study was done according to the theory part of the thesis.
The empirical part of the thesis starts from chapter four. Chapter 4.1 contains used
research methods of the empirical study. After that comes the introduction of
Finnsugar Ltd. and the results about the current state of reporting and performance
measurement. On chapter 4.4 the ideal state of reporting system is presented based
on the current state and available resources. In chapter 4.5 the development of the
current reporting system is presented to improve the current state of reporting
system and to take it closer to ideal state. The development is done mainly with
better usage of current tools and development of reporting processes and current
reports. Also process automation system PAS is used to automate the data
collection of production processes. In the end of the chapter four, simple
investment calculations of net present value (NPV) and return of investment
(RQOI) and internal rate of return (IRR) are used to get better picture about the
ideal state of reporting system. As final results, conclusions, development
propositions and summary of the thesis are gone through in chapter five and six.



2 DATA MANAGEMENT AND PERFORMANCE MANAGEMENT

2.1 Data management — Requirement for effective reporting

Nowadays because of the massive volume of data, information and data
management has become more and more important for the success and survival of
the companies. Companies need data and information in all parts of the company
from the daily operations to designing of strategies. (Xu & Quaddus 2013, p. 68)
For the competitiveness and the performance of the company it is important to
understand the importance of data management. It is also important to identify the
information that is crucial for the success of the operations so when the data is
transferred and modified efficiently also the performance of the company is
improving. (Kaario & Peltola 2008, p. 8) The role of data management solutions
is one of the most important factors in data management system design. The data
management infrastructure should be planned in a way that it first of all serves the
needs of current systems. Secondly the infrastructure should also enable the

development of the system as well. (Granlund & Malmi 2004, p. 136)

When the complexity of data management systems and amount of data processed
has increased it has also increased the need to automate processes. Previously
automation has been seen more as a task that was considered after the system
deployment when nowadays it has one of the central roles in data management
design. This is because automation of processes can reduce the costs of
maintaining and distributing the data. (Paton 2007, p. 4) In the case of Finnsugar
the data is collected and processed manually from different databases which
reduce the credibility of the data. If the data is collected and processed

automatically, the number of possible processing errors can be reduced.

Nowadays there is a huge amount of information available but not all of that is
worth of collecting and analyzing. The data should be relevant and should be
collected only when it is really useful for the company. Once the required data is

identified there is also the question how to store and manage and report it. In
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addition it is required to choose a correct reporting tool that can produce
information about the processes efficiently. The data management and reporting
tool provides support for internal tasks, allows direct information entry for the
user and provides automation to reduce the amount of work to perform from the
reporting task. (Carroll 2011, p. 20) Many organizations fall into trap to collect
“just in case” data that is not used for any actual purpose. When there is a lot of
irrelevant data involved, users can lose their interest to use the tool because of the
information overflow. Other important thing that is related to previous one is not
to fall into trap to collect data that is easily available but not necessarily
important. (Davenport 2007, p. 162)

The mismanagement of data can have big effect in the performance of the
company. If the management of data is not done correctly it can lead into a
situation where the data that is collected is either unnecessary, depended of the
source of the data, inflexible, not logical or not available for sharing. With the
help of database technologies companies can increase the security, quality and
scalability of data and reduce the amount of duplications within it. (Xu &
Quaddus 2013, p. 68 — 69) However, development, distribution and maintenance
of these systems can be hard to administrate. The amount of work needed data

management can be reduced with increase in automation. (Paton 2007, p. 3)

Improvements in dynamicity and data management technologies

The very basics of data management technologies are databases. System database
consist of database and database management system which is making the data
available for the individual users. (Picot et al. 2008, p. 137) For the companies it
is typical that the information that is needed for analyzing and reporting is located
in many different operative databases. However, because of the improvements in
data management technologies, it has become possible to store and process data
from many different databases more efficiently. (Granlund & Malmi 2004, p. 40)
To analyze the processes, decision makers often need to group and summarize the

data in many different forms. This can be done for example with the help of data



warehouses (DW) and OLAP technologies (Online Analytical Processing). (Bose
2006, p. 48)

Data warehouse is an analytical database which is separated from operational
systems of the company. It is created for specific purpose of the company and the
information of it can be used for example for decision making. Data warehouses
are updated by downloading information into them from the operative systems.
The data for the data warehouses is uploaded in periods of time and the data is

used only for read only purposes. (Hovi et al. 2001, p. 51)

OLAP is a category of applications and technologies for processing and analyzing
multidimensional data for management purposes. (Bose 2006, p. 48) This means
that the data that is stored in some database can be examined in many different
dimensions. For example the sales can be showed in during certain period by the
products, product groups or by the customers. To be able to examine these
dimensions with normal database it would require a lot of manual work. However
with the help of OLAP technologies these dimensions can be described in form of
OLAP cubes shown in figure 2. By storing the data in multidimensional OLAP
cubes and processing it through tool individual users can drill down into different
layers of data and slice and dice the data into smaller parts. The layer of data from
needed layer can then be used for further processing. This makes the reporting
process more dynamic and reduces the need of report layouts because the query
possibilities are fast and easy to use. However there are some disadvantages in
usage of OLAP databases. Basically they are designed only for analyzing the data
and cannot be used for operative purposes. Also before the data can be stored in
OLAP database the data need to be pre-processed into right format. This pre-
process can be time consuming even if it can be done with the help of ETL
(Extract, Transform, Load) processes. (Hovi et al. 2001, p. 53 — 55, 60)



OLAP-cube for production

Drill down level:

/ -Product group 2
-Product 2

Product group 2 500t Q4
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Figure 2. Production data stored in multi-dimensional OLAP-cube (Modified from Hovi et
al. 2001, p. 53)

According to Bose (2006, p. 48) the usage of DW and OLAP can be seen as a
core of modern decision support system. The DW is making summaries of data

available for OLAP which is focusing on the end user capability to analyze it.

Integration

Nowadays integration of the data and data systems is becoming more and more
important for companies to manage. In many cases the data is stored in multiple
locations and is managed with many systems and application software’s. (Picot et
al. 2008, p. 144) Companies should try to minimize the amount of databases
because the integrations of databases can be hard to implement. If the databases
are not integrated with each other it can be really time consuming and inefficient
to navigate through multiple databases in different information systems to provide
the data that is needed for various departments and functions of the company. (Xu
& Quaddus 2013, p. 70) If multiple databases are necessary, the systems and
applications need to be integrated together to maximize their performance. Data
integrations also allow companies to manage their data from central place which
can help the company to avoid multiple captures of identical data. What this

means is that for example the information that is needed in production department
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is collected only once and used also for the needs of finance department. This also
reduces the risk of conflicts between the data. (Picot et al. 2008, p. 145) The
acquisition of data should also be done in co-operation with end users so that the
data that is collected is relevant. The end users can also help the integration
processes by improving the quality of data by tracking mistakes from it.
(Davenport 2007, p. 162) While there has been a lot of talk about automatic data
capture and integration, less attention has been paid on central maintenance and
clearance of data. (Paton 2007, p. 5) In case of Finnsugar the data was really
fragmented and located in many databases (PAS (process automation system),
WARE (energy plant and water supply facilities), LIMS (laboratory system) and
ERP). There would be a need to integrate these systems in a way that their data

could be used from single interface.

When it comes to integration of systems there is basically three choices you can
take. First (1) of them is to program the interfaces of the systems in a way that
they can communicate with each other. However in this case the interface is
normally done only between these two systems and third party cannot use the
information of the first system. Second choice (2) is to use data warehouses as an
interface between the systems. Normally in these cases the data is stored in the
data warehouse from many different operating systems and third system is only
using the information of the data warehouse and not storing any information of
own into it. Normally the data is collected from operative systems with ETL
process. Third (3) option is to use middleware programs between the different
systems. Middleware program is designed to function as a translator between the
systems making it possible to transfer data between them. (Granlund & Malmi
2004, p. 122)

Administration

When it comes to administration and administrators, database technologies can be
seen as major employ for both of them. Main responsibilities for data
administrator are configuration, optimization, healing and protection of data.

However with the help of atomization the amount of this work can be reduced.
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(Paton 2007, p. 5) Apart from the previous tasks she/he is responsible for the
administration of the data and databases. Tasks also included the accepting the
used reports of the company. If the quality of the reports is bad, the report is
rejected. In this way she/he is also responsible for the quality of the data in the
reports. As seen from this tasks administrator of the system has very important
role in data management of the company. (Hovi et al. 2009, p. 19; Hovi et al.
2001, p. 39) Administration of the data plays also an important role when
improving the Finnsugar Ltd. reporting system. In the current system the data is
located mainly in excel sheets and administrated by one person. In this case the
central administration works well because the person knows how the reports are
assembled and connected with each other’s which reduces the fragmentation of
the data. However this kind of administration of data requires a lot of work and

also increases the amount of possible errors.

Distribution

Distribution and the storage of the data are important factors of data management.
The data should be stored in a way that partial system failures don’t affect on the
storage of the data. In this way the data is kept in safe even some part of the
system is damaged or lost. The data should also be stored in a way that it can
easily be distributed to people that need it. To get the data more available for
everyone many software application providers have started to use web based
platforms when there is no limitation in access of the data. (Picot et al. 2008, p.
142 — 144) However like Patton (2007, p. 9) notifies, normally web based
platforms are lacking other features of data management system like querying but
if done correctly can be still used as relatively low cost but effective distribution
channel for the data. According to Seilonen (1995, p. 9) the distribution of data is
an important feature of production management. He says that the production
management is simply formed from distribution of data from different subsystems
where the data is located. This is why the effective production management
requires the usage of production data with combination of data sharing and

transfer from other systems.
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Data management and business intelligence

Term business intelligence (BI) can be defined as concept, methods, process and
technology to provide information from multiple different sources for the need of
decision making. The purpose of Bl is to provide right information to the right
people at right time to develop the processes and assist decision making. The
technical aspect of Bl considers a set of tools to support and assist the processes
mentioned earlier. The focus of Bl is not in the process itself but on the
technology and tools that enable gathering, analyzing and distributing of this data
though single interface. (Ghazanfari et al. 2011, p. 1580 — 1581) In order for Bl
solutions to function efficiently they require the usage of data management
technologies like DW, OLAP and integration processes like ETL between the
databases. (Elbashir et al. 2008, p. 136, 138)

Business intelligence can be divided into strategic and operational business
intelligence. The strategic business intelligence is focused in implementation and
evaluation of business goals and objectives in medium and long term basis into
business processes. (Ghazanfari et al. 2011, p. 1580 — 1581) The operational
business intelligence is focused more in managing and optimizing the
performance of daily operations by providing information and support for them.
Purposes of operational Bl is to improve the reporting, analysis and information
delivery and to make the operational action tasks and decision making easier.
(Bose 2009, p. 158; White 2006, p. 3) In operational Bl reporting application
provides reports about business processes. This data is collected from integrated
databases and in some case it may also be live data from the system. The allowed
latency depends on the information needs of the user. Also performance
management is part of operational Bl. The applications can analyze the collected
data from integrated databases and produce business metrics about operational
performance. It is also important that the results of these metrics can be
distributed to operators for decision making and action taking. (White 2006, p. 4,
11)
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According to Halonen & Hannula (2007, p. 43) three main reasons for using Bl
solutions are the good quality of data it provides for decision making, increased
efficiency of distributing the information and capability to identify the threats and
possibilities. Also Ramakrishnan et al. (2010, p. 486) states that the efficiency of
Bl is dependent in collection processes and on quality of the data. The collection
process contains the collection, integration and processing of the data before it is
used with BI tool. The data that is used in the application need to be good quality
and consistent and need to be stored in some database for example data
warehouse. In the reporting development case of Finnsugar, operative Bl solutions
are also considered when defining the ideal state of reporting system. However
there are some requirements for operative Bl that need to be considered first. This
is one of the reasons why the development work is focused more on data

management and performance measurement of the processes.

2.2 Role of data management in performance of the company

There is a saying that knowledge is power. In case of data management the
knowledge does not necessarily mean power but at least it means information
about the things that are important for the everyday business. Data is needed for
better understanding of the business and in this way it also helps the decision
making that leads to right decisions and better performance of the company. (Hovi
et al. 2009, p. 126) Because of the increased amount of data and development in
data management it has become more important for the companies to manage
their data in efficient way. Even a large amount of data is not bringing any value
for the business of the company if it is not processed and used for the purpose of
decision making. This is also connected to quality of the data and to the fact that
companies need to identify the information that is most crucial for their success in
their business. (Halonen & Hannula 2007, p. 3) It is also crucial for the companies
to design, develop and perform from their processes in best possible way. The
development of the processes should also be continuous which is why data
management plays an important role in the task. To success in this task is needed

to strive towards innovative technology solutions by taking into consideration the
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business needs. The full potential of process development can only be fully
exploit with the right fit of automation and data management technologies. On the
one hand development of operations should not be done in the terms of the
technology while on the other hand the technology should not also be an obstacle
for development of the processes. The continuous development of data
management together with business processes allows companies to be more
adaptable and flexible in their business. (Picot et al. 2008, p. 181 — 182)

Importance of data

Because of the big improvement in information systems, information and data
management have become an important factor of successful decision making.
Survey performed by The Economist Intelligence Unit in 2005 for 4 000 senior
executives across the world identifies that the most important support factor for
decision making is getting the right information at the right time. The second
important is getting access to information at anywhere at any time and third
important sending alerts if something goes wrong. In the other hand in McKinsey
Global Survey of 864 executives from different business areas and regions stated
that the biggest obstacles for data driven decision making are lack of required
data, firm culture of prioritizing experience over data, the lack of skills in
analyzing the data and the unawareness of available data. (Xu & Quaddus 2013, p.
139)

Quality of the data

Important factor of decision making or any other analytical thinking is the good
quality of data (Davenport 2007, p. 111). If the data that is used for decision
making is not correct, also the decisions that are made based on the data can be
incorrect. In this way the quality of the data is important for the right decision
making and also for better performance of the company. The data that is used for
decision making should be accurate, correct, complete (meaning that no
information is missing), lined with other data (no conflicts between the
information of data), unique (the information in the data is represented only once)

and timeless. Timeless data means that the data from exact moment can be
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generalized and used for decision making in general. (Xu & Quaddus 2013, p.
139) Davenport (2007, p. 164) also adds for correct, consistent and complete that
the context of the data should also be clear. What this means is that user should
understand what the data means and for what purposes it is used for. In case of
Finnsugar the quality and the reliability of the data in the reports can be seen as a
big problem. A lot of manual work and typing is required to perform from
reporting tasks which makes it vulnerable for mistakes. If some mistake is found
from the reports it also required a lot of work to track down the actual source of

the mistake because of the complicated design of the reporting system.

The reasons for bad quality of data can be result from bad data collecting and
system design. The problems might arise if the information is (1) inaccurate and
inconsistency, (2) located in many internal and external sources, (3) some parts of
the information is missing or (4) the information is presented in unfriendly format.
(Xu & Quaddus 2013, p. 140) The bad quality of data also increases the costs of
data management because of the reduced performance of the system and amount
of work needed to define the mistakes. However, the cost of bad data can be really
hard even impossible to measure because they are most of the times indirect and
hidden. (Maryska & Helfert 2009, p. 525)

2.3 Performance management — Aiming for performance development

Within the past several years ERP systems along with information systems have
been able to capture rich set of different data from different business transactions.
However the problem with this transactional data is that in many cases this data is
not organized or integrated which can make it hard for the company to determine
are they succeeding or failing in their operations. This is mainly because the mass
of data does not itself give any indicators to measure the business activities in
timely manner. The promising idea is to use this data and provide visibility of
performance of the processes against the business goals. This can be done with the
help of key performance indicators (KPI’s). (Bose 2006, p. 44)
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According to Rantanen (2001, p. 7) the main purpose of performance
measurement is to produce useful information from the defined subjects for the
usage of decision making. It can also be used for business process monitoring to
see how they are performing from the task they are given (Jarvinen et al. 2002, p.
7 — 8). However it is said that the decisions made by decision makers can only be
as good as the information that is based on. This is why it is important that the

quality of the data used for decision making is good and it can be trusted.

Measuring and analyzing of processes has also significant importance on
management and development of the company. The core of performance
management is based on the chosen indicators which are used to evaluate the
efficiency of operations. Management and performance development of company
iIs made through people, which is why it is important to inspire and encourage
them to develop their work. Information produced by the indicators can be used
for example for goal setting, analyzing of results and defining of production
bonuses. Development work of the company should also be based on the results of

analysis and conclusions about the measurements. (Rantanen 2001, p. 7 — 8)

As mentioned earlier, performance measurement can also be seen as a motivating
factor. When linking the performance measurement to rewards it can courage
employees to aim for common goals like certain cost efficiency or customer
satisfaction. Measurement also makes it possible to develop processes. When
there is enough historical data available it is easier to analyze the weakest part of
the process. Measurement of processes and analyzing of the data makes it also
possible to identify the influences of system or process changes and to see how
they are affecting the overall performance. (Jarvinen et al. 2002, p. 8) In the case
of Finnsugar it was seen necessary to transfer the operative goals to employees in
order to courage them to perform better in their tasks. When everyone knows their
personal goals and understands their importance in the overall business process, it

makes it would be easier to develop the overall performance of the process.
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Defining the performance indicators

Performance indicators or KPI’s allows company to see whether they are
performing well in their operations and which fields of the business requires
improvements. The success of the performance management process is lying into
KPT’s ability to reflect the business objectives of the company. (Bose 2006, p. 44)
According to Davenport the requirement is to identify which activities have the
greatest impact on performance and to make sure that the indicators are chosen in
a way that they steer the company towards their goals (Davenport 2007, p. 61).
This is why it is highly important to pay attention to selection of the performance
indicators. The wrong selection of performance indicators can lead into situation
where attention is paid in irrelevant factors of the process and in worst case into
decreasing overall performance. It is important to examine what kind of
influences can the measurement of one factor have and does it measure the
desirable matter. It is not necessary to increase the amount of indicators too much
because of the overall work needed for their maintenance. It is also necessary to
follow the purposes of business activities and make adjustment to the indicators if
necessary. When talking about indicator that is built correctly it is important that
every indicator has a target value which is determined carefully. It is also
important that the user of the processes understand how the indicators are built
and which values affects in the changes of it. In this way the user can improve in
their work and develop the process. (Jarvinen et al. 2002, p. 9 — 10) In case of
Finnsugar one of the indicators used in reporting development was the amount of
molasses produced from every processed ton of raw cane sugar. The amount of
molasses is reflecting to the overall efficiency of the process by showing how
much of the raw cane sugar can be refined into white sugar. The other indicator is
the produced amount of water-syrup -waters (WS-waters) which is also reflecting
the quality of actions in the refining process. If something goes wrong in the
refining or liquid sugar production process it normally can be seen as an increased
amount of WS-waters. For example all washing waters that are used to clean out

the tanks are collected into WS-water tank.
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2.4 Diamond framework for data management development

When talking about data management development projects it is important to
understand the complexity and multidimensionality of data management. One way
to understanding this is to examine it through diamond framework model. (Figure
3) Diamond framework of data management is focusing in four main areas of data
management projects: Roles, processes, technology and data. Framework was
developed in cooperation with companies in Jyvaskyla University and it has been
proved useful in many data management development projects and in the field of
data management research. The framework is taking into consideration both
organizational aspect of the project (people, processes, roles and data) and
technological aspect of the project (technologies and data). In the center of the
process is data itself, which is transacting as an interface between these two. Data
IS supporting the processes of the company and it used for different purposes
depending of the roles of the users and administrators. (Kaario & Peltola 2008, p.
136)
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Figure 3. Diamond framework for data management development projects (modified from
Kaario & Peltola 2008, p. 137)

You could say that the most important factor of organizational framework is of
course the people because people are the ones who are using the data and taking
care of the maintenance of the system. They are also connected to processes inside
the company where they have different kind of roles. This is why people should
not be left behind the technology improvements during the development project.
The technical framework is in the other hand focusing on the technology for
recording, storing and managing the data. Because of the technology the data can
be handled and stored and distributed to the people effectively. The more detailed
processing of data is handled inside the business processes. (Kaario & Peltola
2008, p. 137 — 138)
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Processes

Processes are activities that handle data or material flows inside the company. The
roles of data management (user, administrator etc.) are connected to processes
which uses the information of data to perform from their tasks. Also the technical
aspect of data management can be described as processes that are performed by
the different roles. That is why it is important that all processes are identified and
described carefully before the start of development project. (Kaario & Peltola
2008, p. 139)

Data

Data is functioning between the organizational and technical aspects of diamond
framework and because of the data management development project it is seen as
central factor of the development process. The data is used by processes and roles
by different means and it is made possible to use by the data management
technologies. The base of knowledge based planning is the information
architecture of the company which determines the organizing, classification and
building of the data. For the information architecture it is important to identify and
classify the sources and usage of internal and external data. (Kaario & Peltola
2008, p. 141 - 143)

Roles

With roles we mean external or internal roles of people, groups or organization
units which have certain effect to the data management process. Roles can be
determined for example with job descriptions, task or responsibilities of people,
know-how or the experience level of them or with the levels of organizational
structure (for example supplier, buyer, etc.). Role types inside the data content can
for example be producers, users and administrators of the data. Determining
different roles in data management can help companies to understand the data
processing process more carefully and help them to develop it in the right
direction. (Kaario & Peltola 2008, p. 138)
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Technology

Technology part of the diamond framework holds inside the technical aspect of
information systems and equipment’s. The planning of data management
technologies is focused on the existing and new technology opportunities to
automate data management tasks. On the other side of opportunities there are the
limitations of technical aspects that can prevent or complicate the development
process. The purpose of the technology planning is to make realistic picture about
the development possibilities by taking the best out of available technologies and
by trying to bypass the limitations of it. The technical aspect of the diamond
framework should be examined as in the model where the need of roles and
processes are making the demand for automation. Not the other way around where
the old technologies are limiting the development of processes. However, if the
development is done with the rules of technology it might also be possible that the
technical aspects fail to response the needs of processes and roles. Even the
company decides to use their old technologies they should still make long term
development plan and keep on mind the technologies that are available for
development. (Kaario & Peltola 2008, p. 143)
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3 DEFINING THE COSTS AND BENEFITS OF DATA MANAGEMENT
PROJECT

3.1 Benefits of data management

Traditionally data management systems have been associated with high costs and
high quality of management. What this means is that powerful capabilities can be
achieved but only with careful design, deployment and management of the
system. You can also say that the necessity of data management is increasing in
environment where there is a lot of data available and many applications
processing it. In these environments also the effective usage of data often provides
competitive advantage over competitors. If the company wants to manage their
data in this kind of challenging environment, with rather low costs, the automation
level of data management needs to be in the same level than the needs of it. One
of the things why managers are motivated about automation of data management
is that nowadays systems are capable to calculate and process data easily. The
other thing is that managers cannot allow the cost of data management to rise in
the same speed than the complexity and the amount of data they hold inside.
(Paton 2007, p. 3—4)

According to Kaario & Peltola (2008, p. 128) the objectives of data management
development can be divided into three main categories that are improved
efficiency, better quality of data and new service capability. These objectives can
also be presented as benefits of data management. Some of these development

benefits can be seen in table 1.

Table 1. Objectives of data management project (modified from Kaario & Peltola 2008, p.
128)

Category Benefits

Efficiency objectives e Increased internal efficiency

e Improved level of automation(reducing the

manual work)
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e Better usage of organizational information
¢ Avoided duplications of data

e Better operation models and working methods

Quality objectives e Minimization of errors with automation and
electronic data managing
e Clear responsibilities in production and

management of data

Support function objectives e Added value for existing processes

e Increased likability of data management by
making the process easier

e Development must fit together with future
needs

e Continuous support for main processes

According to the evaluation of the investment decision is always done with
comparison of pros and cons of quantitative and qualitative factors. Even if the
quantitative factors might show that the investment is unprofitable there can still
be some heavy qualitative reasons to carry out the investment. (Granlund &
Malmi 2008, p. 129; Horngren et al. 2009, p. 762) Also Kaario and Peltola (2008,
p. 129) says that the added value should not only be measured with economical
indicators but also with quality ones. The purpose of these indicators is to evaluate
things like increased reliability of the data, reduced amount of errors, improved
security of the data or new capabilities to carry out whole new operation models
in their business. (Kaario & Peltola 2008, p. 129)

3.2 Difficulties in the measurement of added value

When it comes to development of organizational structure, business processes or
information technologies in the end it is all about adding value for the company. If
the added value cannot be achieved the company should questionnaire the
importance of the project. Some people might think that the introduction of new
information system would automatically add value for the company but this is not

the case. Also even if the company can see that the new information system adds
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value for their operations it can still be hard the measure economic value of the
improvement. However the economic value of the new information system can be
tried to measure for example in form of improved efficiency and reduction of
work that is needed for the task. (Picot et al. 2008, p. 157)

However the measurement of productivity improvements of new information
technology can be seen as a difficult task. Normally the costs and inputs that have
been put into the development can be verified at least on some level but the
improvements in productivity can be more hard to measure. One of the problems
that affect the evaluation of it is how the development work is improving the
performance of other business units. (Maryska & Helfert 2009, p. 526) Another
measurement problem of productivity improvements is the re-investment of
employee related savings, delays with the realization of the benefits and profits
and because of the difficulties to measure inputs and outputs of the process. There
are also problems like:
e Measurement problem (which measurements and indicators reflect the
effort and gained advantages in the best way),
e Situation problem (how the gained advantages are limited),
e Integration problem (which segments does the advantages effect) and
e Holistic problem (how the overall improvement of performance is
measured). (Picot et al. 2008, p. 160)

These things are not normally taken into consideration in traditional investment
calculations. However traditional investment calculations are still used widely in
practice because of their simple management. There are also results about
researches where the increase of salaries and costs of information technology have
had a negative impact of the overall development of productivity. This is because
even the productivity of work has increased also the cost of it has increased too.
(Picot et al. 2008, p. 160 — 161)
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3.3 Evaluating costs and benefits with investment calculations

According to Granlund and Malmi (2004, p. 138) investments in information
systems are normally seen as a strategic, essential or replacement investments.
Normally these kinds of investments are evaluated by comparing them with each
other’s and it is not seen crucial to analyze them through investment calculations.
However, costs and benefits have definitely main role in the fields of business
informatics because almost all managerial decisions are based on the comparison
of costs and benefits (Maryska & Helfert 2009, p. 526). Even if benefits and the
costs of the system development can be hard to measure, it could be useful to
examine these things more carefully. One other way to evaluate the advantages
and the investment costs of new system is to use ROI (Return of Investment)
calculations (Kaario & Peltola 2008, p. 129). However ROI calculations does not
take into consideration the time value of the money which is why it can be useful
to use net present value (NPV) calculations to evaluate the investment (Granlund
& Malmi 2004, p. 140). In the NPV method, all future cash flows are discounted
back to the present time by using the required rate of return. (Horngren et al.
2009, p. 762) Basically to do this you need to determine five things about the
project:

1. Lifetime the investment

2. Rate of return

3. Amount of initial investment

4. Estimated cost and cost savings and

5. Possible residual value of the investment (meaning the possible value that

is received after selling the investment after lifetime). (Granlund & Malmi
2004, p. 140; Suomala et al. 2011, p. 153)

If the NPV calculations are below zero it means that the project fails to deliver the
rate of return that is required and that the project should be rejected. However if
the NPV is zero or more than zero it means that the investment and future cash
flows that are discounted into present time is are greater than the determined rate

of return and that the project is going to be profitable. (Horngren et al. 2009, p.
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762) Normally it is also good to use sensitivity analysis for the values used in the
calculations because in most of the cases there is uncertainty involved in the
evaluation. (Granlund & Malmi 2004, p. 138)

Sensitivity analysis means that the evaluation of the project is done by changing
the values that are used for calculation of it to see how it is affecting to overall
profitability of the project. These can for example be initial investment or the
amount of cost savings that are gained through the investment. With the help of
sensitivity analysis company can identify the best and the worst case scenarios of
the investment and this way help to manage the risk that is involved in the
purchasing. (Granlund & Malmi 2004, p. 138) The sensitivity analysis can be
done for example by changing one variance of the investment by time or by
changing multiple variances by same time. Because of these factors usage of
sensitivity analysis can be seen as simulation of these situations. (Suomala et al.
2011, p. 163) Sensitivity analysis can also help the managers to pay more
attention on the decisions and factors that are critical for the success of the project
and worry less about the decisions that can be seen less risky. (Horngren et al.
2009, p. 766)

First of all it is needed to estimate the realistic lifetime of the investment.
Secondly it is needed to determine the used interest rate of the investment
calculations. This is done because so called time value of the money, the same
euro earned tomorrow is not going to be worth the same than euro earned after
one year. Interest rates used for the calculations can for example be Weighted
Average Cost of Capital (WACC) or the cost of usage of external capital. The
amount of initial investment is evaluated through the estimated costs of all
investments that are involved in the purchase including implementation of the
system and education that it requires. The biggest problem however is to estimate
the future cost savings that are established from the new system. When it comes to
information technology investment these things can be really hard to estimate
because of the difficulties in measuring and valuating of the benefits. In the raff

basis the benefits can be estimated for example in increased productivity of the
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work and increased efficiency of the processes which both lead into reduced
amount of work. These improvements can be accomplished through better usage
of available data and this way better management of business processes.
(Granlund & Malmi 2004, p. 139)

Another method that can be used for investment comparison of similar
investments with different lifetime or amount of initial investment is the internal
rate of return (IRR) method. IRR method determines in what rate of return the
NPV of the investment is going to be zero. What this means that IRR gives the
amount of rate of return that is gained from the investment. For example the IRR
of 10 % means that the cash flows of the investments are capable (1) to cover the
initial investment of the project and (2) earn a return of 10 % of investment tide
up over the lifetime of the investment. The project is accepted if the amount of
IRR exceeds the required rate of return. Practically IRR can be calculated by
increasing the internal rate of return of NPV calculation until the NPV is zero.
(Horngren et al. 2009, p. 763 — 765)
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4 CASE STUDY ABOUT PRODUCTION REPORTING
DEVELOPMENT PROJECT

4.1 Methods used for collecting the empirical material

The empirical part of the work is executed as a case study about the production
reporting development project of Finnsugar Ltd. Case study part of the thesis is
carried out as a qualitative research based on active participant observation. To
give better picture about the ideal state of reporting system, simple investment
calculations of net present value (NPV), return of investment (ROI) and internal
rate of return (IRR) are executed. Also sensitivity analyses are used to help to

identify the risks involved in the investments.

According to Koskinen et al. (2005, p. 154 — 155) case study is very common
research method used in the thesis. Purpose of the method is to test the
frameworks, theories and concepts of that have been established in previous
studies. Also case studies can be helped to question theories that are stated earlier.
However, the case study is always only one occurrence about specific subject
which is why it should not only be used as a single research method. This is why
the results of this case study are compared to the theory part of this thesis. Also
the case study is used to test the theoretical diamond framework about data
management development presented by Kaario and Peltola in chapter 2.4. To
expand the framework for reporting development, roles were also considered to

cover roles of people and objectives of reporting in general.

Methods used in the collection of material were active participant observation.
The participant observation is a method where the participant is collecting
information about the research subject by taking part in activities of the
community. The downside of this method is that two different researchers may
pay attention in different subjects even if both of these subjects can be important
for the overall research of the subject. This is why subjectivity of this method can

also be seen as a richness of this method because it is reflecting the variety of
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perspectives and the diversity of business life. (Eskola & Suoranta 2008, p. 98,
102)

4.2 Company introduction: Finnsugar Ltd.

Finnsugar Ltd. is a part of Nordzucker Group which is Europe’s second-largest
sugar producer with market share more than 15 percent of the markets. In the
financial year 2012/2013 the Group had average of 3290 employees in 13
different sites in seven European countries and gained total net sales of 2 443
million euros. The corporate structure is divided into three different regions:
Central Europe, Northern Europe and Eastern Europe. Biggest of the market
regions is Central Europe which covers about 44 percent of group revenues and
second largest is the Northern Europe with 40 percent of Group revenues (Figure
4). (Nordzucker 2013, p. 50) Finnsugar belongs to the Northern Europe region
and has about 150 persons working in Porkkala’s sugar refinery and covers about
150 million euros of the Group revenues. Finnsugar produces market and sell

sugar products for food industry and retail customers. (Finnsugar 2013)

Regional revenues

Northern
Central Europe 40 %

Europe 44 %

Eastern
Europe 16 %

Figure 4. Distribution of Nordzucker Group total revenues by its regions (Nordzucker 2013,
p. 50 —51)
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As seen from the figure 5, Group has business activities in two different sites in
Finland, in Porkkala (Finnsugar Ltd.) and in S&kyla (Sucros Qy). Finnsugar is
producing, selling and marketing sugar products for food industry and retail
sector. The sugar factory in Sékyla is taking care of Finnish beet sugar production.
The sugar refinery in Porkkala uses raw material of S&kyld to serve the sugar and
syrup markets of Finland. Porkkala’s refinery also uses raw cane sugar that is

imported to Finland as raw material for it processes. (Finnsugar 2013)

Nordzucker Group

Central Europe Region H  Northern Europe Region Eastern Europe Region

Nordzucker Polska S.A,
Poland

Nordzucker AG. Germany Nordic Sugar A/S, Denmark

Norddeuche Flussigzucker
Gmb H & Co. KG, Germany

Nordicsugar AB, Sweden Povazsky Cukor a.s., Slovakia

Fuel 21 GmbH & KG, Finnsugar Ltd., Porkkala, Tereos TTD a.s.. Czech
Germany Finland Republic

H Sucros Oy, Siikyli, Finland

AB Nordic Sugar Kedainiai,
Lithuania

Nordzucker Ireland Ltd..
Treland

Figure 5. Corporation structure of Nordzucker Group (Nordzucker 2013, p. 50)

4.3 Current state of reporting system

Information system architecture

The information system architecture of Finnsugar consist five different main
systems: ERP (Enterprise Resource Planning), PAS (process automation system),
WARE (energy plant and water supply facilities), LIMS (laboratory) and PIMS
(concern reporting). The system architecture is presented in figure 6.
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WARE LIMS PIMS
PAS

___________________________________________________________________________________________________________________________________________

Figure 6.System architecture of Finnsugar Ltd.

Biggest one of them is concern wide ERP system which is used in all parts of the
Nordzucker concern. The development of ERP is done mainly centrally through
corporate IT. ERP has also its own Bl module ERP-Browser which can be used
for analytical reporting purposes for data that is located in ERP database.
However most of the data that is needed for the production reporting and
performance management is not located in ERP which is why ERP-Browser
cannot be used for many purposes of production reporting. The other important
system of Finnsugar is process automation system PAS. The whole sugar refining
process from remelting the raw sugar until the storing the white sugar into silos is
operated through PAS. PAS has its own database PAS-Data where the production
process data is stored. PAS-Data is an SQL based database that is ran through
Aspen Tech. Other operational systems LIMS and PIMS are MS Access based
programs that are developed inside the concern. All of them are storing their data
in their own SQL-databases. Concern reporting system PIMS has also its own
web based reporting tool DEB (Database Enterprise Browser) that can be used for
reporting of certain data position. However this tool is not currently used in

Finnsugar.

Production reporting process
The reporting of production processes contains information from the production
processes of refined sugar, liquid sugars, syrups, and food/feed molasses. To get

the information that is needed for these production processes also information
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from power plant, water supply facilities and laboratory is required. The
information of production reports is used mainly for the needs of internal
reporting but also for the needs of public authorities. The current reporting

process can be seen in figure 7.

Data sources Reporting tools Reports
ERP-Browser ERP-Browser
B 1
ERP Database T P E
P ERP reports !
— 3 | PAS- |
PAS PAS-Data | Report ! P
SQL-database | T~ AspenTech T P Spread-
P sheet
reports

=

Concern
reports

_________________________________________________________________________________________________________________________________

pa
| Networkdrive (F:) U

Figure 7. Current state of reporting system. Data for production reporting is located mainly
in spreadsheet reports and collected from PAS-Data (process automation system), paper
sheets, WARE (power plant and water supply facilities), LIMS (laboratory) and ERP
(Enterprise Resource Planning).

Process

Current production reporting process is seen quite complicated and is mainly
taken care of with spreadsheet reports. The data for the reports is collected from
ERP and other operational databases (PAS-Data, WARE, and LIMS). Data for the
other operative systems LIMS and WARE are entered manually and ran out from
the system with certain report templates. Collection of the reports can be divided
into four different category by the timeframe they are collected. There are daily
reports that are collected in daily basis and used in daily meetings, weekly reports
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that are used more rarely and monthly reports that are ran once a month through
certain templates from operative systems. Information is also collected straight on
paper sheets from PAS process automating system. This task is done by the
process employees in process monitoring room. Paper reports are then collected
from there and the information inside them is typed into spreadsheet reports. The
paper reports produced by the process employees contain daily and weekly
information about the process. The reasons for using paper reports is that they
have been proved to give more correct information about the processes and
because the information that is collected for the reports is seen too complicated to
collect from the operating system. There are also a lot of connections between the
spreadsheet reports which are in the same time making the reporting process faster
but also making it harder to understand where the data is originally coming from.

The connections in the reports make it also hard to track false information.

Data

Most of the data of production reporting is currently located in spreadsheet
reports. This causes problems in safe storage of the data because it is possible for
the user to delete or modify the data by accident. There is also a lot of connections
between the spreadsheet reports which makes it hard to determine the correctness
of the data. Also because of the manual collection of data from the operative
system and typing it into spreadsheet reports the process is very vulnerable for
mistakes and makes it also possible that some of the needed data is missed. All of

these reasons cause worse quality of data.

Technology

The current production reporting is taken care of mainly with the spreadsheet
reports. Automation is used to get the information from process automation
system PAS with the help of Aspen Tech Excel add-in. The add-in is used for
example to get information from daily raw material usage and monthly inventory
levels of storage tanks. In the current production reporting system the business
intelligence module ERP-Browser is not used for many purposes because most of

the information that is needed for production reporting is not available. This is
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mainly because it is designed more to cover the needs of financial management.
Also PAS has a tool called PAS-Report that can be used for reporting of the data
that is located in PAS-Data. However this tool is currently used in development

projects where is need to collected some data from the process automation system.

In current reporting system there is hardly any integration between the reporting
systems. Connections between the data in different operative systems and from
ERP are made manually by running reports from the systems and typing the
needed information into spreadsheet reports. The distribution of current reporting
system is handled mainly through internal network drive and in some cases
through email. The reports are saved in network drive where they can be used by
the persons that require them. The user permits of folders administrated though
central service desk where the user can require new permits by the acceptance of
supervisors. This way of distributing of the data is seen effective and flexible
however it is not possible to automate the distribution of these reports. It is also
seen hard to search and track reports from the network drive which is why the
arrangement of the reports plays an important role in the task. In the current
system arrangement of the reports is seen confused which also makes the

distribution of them harder.

In concern state PIMS is used as a database where data is collected from other
operational systems and reported forward with web based DEB tool. The usage of
PIMS requires that the data that is used for these purposes needs to be determined
and transferred into PIMS master data. This requires a lot of manual work and it is
not possible to use the data from other operative system without defining it first in
PIMS. However in Finnsugar the PIMS is used only for concern reporting

purposes.

Roles and objectives
The administration of current reporting process is handled mainly by one person
who is taking care of most of the production reports. In this kind of situation there

are some advantages and disadvantages in the central administration of reporting.
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Because of the complex design of reports, central administration helps to get
better overall picture of the reports and the connections between them. This can be
useful for example in tracking down information from different reports. However,
when the reporting is taken care of by one person it makes it also creates big
working load for this person only. Also the producer of the reports does not
necessarily know for what reasons the data is used for and because of this it is
hard to say is some of the important data missing or is there too much information
in the reports. On the other hand central administration also causes problems to
end users of the reports because they do not necessarily know how and where the
data for the reports is collected. The lack of transparency in reporting processes
causes extra work and duplications between reports. This makes it also harder to

manage the overall reporting process.

Performance management

The current performance measurement of production processes is based mainly on
monitoring of production quantities, used raw materials, energy and to the
individual views of experienced foremen. The amounts of production are checked
from the reports and discussed in daily meetings. If some differences or interested
is noticed on the numbers more investigation is made to clarify the reason of it.
There is also some key performance indicators that are monitored by the
production department manager but the development and changes of them are not
discussed actively. For example one of them is about the efficiency of sugar
refining process and the receipt of used raw materials. Employees and foremen
have good picture about the overall performance of the factory and they know
what sections of the process are most important for the success of the process but
not so much information is paid on quality of the operations. There is also no
systematic execution of performance management in production processes. For
example the production numbers are reported in long term basis but there is no
monitoring about which way the quality of operations is going. Production
quantities are also used for calculation of production rewards but no operation

quality indicators are involved in the rewarding process.
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Current state and objectives of development process

The current state of reporting system and objectives for development can be
summed up by using diamond framework of data management development
(Table 2). It can be said that the reporting process is complicated and requires a
lot of manual work. Also the data is located in many different databases which
make it harder to manage. There is also no clear process for performance
management and it is mainly focused on the production numbers, not so much
into quality of the operations. There is also problem with the duplications of data
which increases the overall working load of reporting. Because of the duplications
and unclear reporting processes it can also be hard to determine the correctness of
information. Reporting is mainly taken care of by spreadsheet reports and only a
small amount of automation is used in the reporting process. When it becomes to
roles and objectives of reporting, it is unclear how the information of the reports
are used and what kind of operations are performed based on the information of
the reports. Good thing is that data is available. All that needs to be done is to
identify the important operations for the success of the operations, figure out how
to collect information about them, process the information and use it in a way that

the performance of the processes can be increased.

According to these things objectives where set for processes to make the overall
reporting process more efficient, improve the collection of data and implementing
the principle of performance management into content of the reports. For data the
objectives were to improve the quality of data and make the storage of it safer,
reduce the duplications between the data and make the data validation
authentication process easier. When it comes to technology, objectives were to
increase the overall automation of the reporting processes. With the roles and
objectives there was a need to set more importance on analyzing the information

of the reports.

Table 2. Problems of current reporting system and objectives for development

Process e Complicated

e Data collected from many different databases
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e Aot of manual work required
e Only some parts of the reports is used for further processing

e No systematic execution of performance management

Data e Most of the data located in spreadsheet reports
e Correctness of the data is hard to determine

e Duplications in the data

Technology e Reporting is taken care of mainly with spreadsheets
e Some of the production information is still coming from paper
reports

e Automation is used in only some part of the reporting process

Roles and objectives | e  Production reporting is mainly taken care of by one person

e  Obijectives for reporting are unclear

4.4 ldeal state of reporting system

When determining the ideal state of reporting system there is some realities that
need to be considered. One of them is the corporate IT of Nordzucker concern.
This is because corporate IT is defining which software’s and systems are
approved by the concern. If there is no approval from the concern state it can be
hard to get any support for the maintenance and development of new systems.
This is also related to the thing that it is important to define how the collection of
data, production of reports and possible future development of the system is
managed after the introduction of the new system. Another thing is that the
solution needs also to be capable to reply the future need of business processes.
These are for example requirements to perform reporting and performance
management of production processes. Also if the performance management of
processes is expanded also into other fields of business like purchasing and sales
departments there would be need to cover these areas of business as well.
However it can be hard to determine what is the ideal solution for data
management and how the problem with several operational databases is solved.
To help to define the ideal stage of reporting system simple investment
calculations about the current development project and possible future

development are used in chapter 4.6. These investment calculations can be used to
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evaluate the costs and benefits of current development work and possible

investment in new reporting tool.

The definition of ideal state of reporting system was made in co-operation with
site manager, production manager, production planner and IT manager. Also
further development of PIMS was considered for overall reporting tool but in my
opinion it is not suitable for long-term development because of complicated
master data management and lack of dynamicity in its reports. PIMS requires that
the data that is used in its reports need to be processed and transferred manually
into PIMS master data. Also the management and maintenance of this master data
require a lot of work. However, if there will be no other reporting tool PIMS
could be used for displaying the results of performance management for process
employees. In this way it would serve the future development in same way for
than PAS-Report in current reporting project by identifying and making it
possible to measure the data from the operative systems. PIMS has a web based
tool called DEB (Database Enterprise Browser) where it is possible to identify the
database positions where data is needed to be collected. This tool itself is really
easy to use and makes it easy to build visualized reports that can be displayed
through web portal. However with this tool it is not possible to analyze or process
the data that it uses in more detailed way. Also to be able to use the reporting tool
it is needed to generate the connection between the tool and operative systems.
The ideal state of reporting system can be seen in figure 8.
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Figure 8. Ideal state of reporting system. Data is collected automatically from different
operative systems with ETL processes and stored in data warehouse where it can be used
with dynamic reporting tool. Users are able to create their own report templates and process

required data with the system.

In the ideal state of reporting system, reporting is taken care of by dynamic
reporting tool. This kind of dynamicity is already used in current ERP-Browser
reporting tool however it is not seen possible that ERP-Browser would be using
some other information in their reports than the information that is located inside
the ERP. This is why there is also need for another tool that could be used to
integrate the current operative databases and perform from the reporting and
performance management tasks. With dynamical reporting process we mean that
it is possible to slice and dice groups of data into smaller parts or to drill down
deeper into the data by changing the drill down level of the reports. There is still
going to be some prepared reporting templates for the most important reports for
example about the results of performance measurements. Also the distribution of
these reports is done through this reporting tool. The data from the operative

systems is transferred into common DW where it can be used by the reporting
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tool. The data transfer between these systems is done automatically with the help
of ETL (Extract, Transform and Load) processes. Most of the personal needs of
each user can be covered with queries that deliver the information for the purpose
of individual user. In the ideal system also the performance management is a part
of new tool and common reporting processes. To help to improve the operations
of employees, this tool would also require on-time data about the production
processes. This is because the processes are running continuously. Monitoring of
the processes can be executed with the help of PAS. However to some new
technology is required to efficiently distribute the data. Also to make the
performance measurement possible it is required to identify the factors that are
most important for the success of the processes, figure out how they can be
measured and automate the data collection of these indicators. To get the best out
of this system and performance management processes, the process can also be
expanded into other departments as well.

The integration of operative systems also improves the overall quality of data by
reducing the possibility to make mistakes during the production reporting
processes. Also with the development of current process automation system and
help of DW and new reporting tool, even more information is transferred into the
databases. However, usage of this kind of new technologies and integrations
between databases increases the importance of master data management and roles
in the reporting processes. The master data of the system is needed to be
centralized and maintained in a way that it is easy to make updates and changes in

the system.

All these activities requires that the data is collected efficiently from the
production processes and the information needed for reporting and performance
management is already located in some database so it can be used for required
purposes. Without the efficient data collection and storage of data also the
performance of the new system is damaged because a lot of time and work will be

required to get the data and information into the system. Also if these
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requirements are not taken care of before the development project they will

increase the overall working load of the project significantly.

Table 3. Ideal state of reporting system and requirements for future development

Ideal state Requirements
Process e Automatic collection of data e Clearance of processes
from processes and from e More efficient collection of
operative system databases data
e Integration of operative e Implementing the principle of
systems and reporting tools performance management into
e Reporting and performance content of the reports
management managed through | e  Improvements in reporting
one tool tools and technology
e Dynamical reporting processes
Data e  One data for the usage of e  Getting data under databases
different purposes o Effective master data
e  Effective master data determination
management
Technology e Automatic collection of data e Improvement in automation of

from processes and from
operative system databases
One tool for the reporting and
performance management
purposes

Dynamic tool which makes it
possible to slice dice and drill

down into data

operative systems
Development of current tools
Possible usage of data
warehouse for storing the data
needed for reporting purposes
Possible new tool for reporting
and performance management
purposes

Integrating the operative
databases

Roles and objectives

Performance management as a
part of everyday operations
Individual needs of each user
are taken care by the system
Centralized master data

management

Effective management of roles,
objectives and system

maintenance
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Ideal state and its requirements for efficient data and performance management
can be seen from table 3. These requirements involve clearance of current
reporting processes, more efficient collection of data, automation in operative
systems, integration of operative databases, effective management of roles and
objectives and last but not least possible new tool for reporting and performance
management. These factors were taken into consideration when planning and
executing the development of current reporting system. As it can be seen from
table in ideal state of reporting system processes, data and technology are strongly
related into each other’s. It can be said that technology can make many things
possible however when the level of it is increased also the importance of other
factors like reporting process management and master data management increases

as well.

4.5 Development of reporting system

The development of reporting system was executed with the available resources
by keeping in mind the ideal state of reporting system that is presented in chapter
4.4. In the development state it was not economically reasonable to invest in new
reporting tool. Because of this the integration of operative systems is not making
big difference in the performance of the reporting processes. However, before it is
possible to use the data with some reporting tool it is required to identify what
data is needed for the reporting processes and where this data is located. This of
course also requires that the data is located in some database where it can be used
for further purposes. After defining these things the development work with new
tool that can integrate the operative systems and perform from reporting and
performance management tasks is much easier and requires less resources.
However if these tasks are not defined before the start of development work they
can have very negative effect on the progress of the development project. This is
why it was decided to develop the current systems in a way that it would be more

ready for better usage of current tools and also for the usage of possible new tool.
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With these limitations there was couple of choices available but it was decided to
focus the development work on current reporting tools and on PAS-Report. This
was because with PAS-Report it is possible to identify the data positions from
PAS and there was no extra investment needed. It is also possible to perform
simple calculations between the data positions and see if the results of the
calculations are correct. When the data position definition task is done once with
PAS-Report it is lot easier to identify the data that is needed to transfer into

further processing with possible future tool.

So the overall development was focused on process automation system and
automation of data collection. Other objectives that were defined during the
analyzing were the overall improvement of reporting processes and development
of performance measurement of production. According to these objectives, means
were set for each field of development. The objectives and means for development
can be seen in table 4 and the overall picture about development of the reporting

system in figure 9.

Table 4. Objectives and development operations of current reporting system

Development objectives Means
Process e Clearance of processes e Development of current
e More efficient collection of spreadsheet reports
data e Increasing the transparency of
e Implementing the principle of reporting processes

performance managementinto | e  User guide for each report

content of the reports e  Determining KPI’s
Data e  Getting data under databases e Transferring data from
e  Better quality of data spreadsheets under databases

o  Safer storage of data
e No duplications in the data
e Easier authentication of

validity of data

Technology e Improvement in automation of | e  Collection of data through PAS
operative systems e  Better usage of current tools
e Development of current tools PAS-Report, ERP and ERP-
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Figure 9. Development state of reporting system. Process automation system is used to
automate the collection of data. Collected data is stored in PAS-Data database and reported
through Aspen Tech and web based reporting portal PAS-Report. In this way the amount of

spreadsheet reports is reduced.

Process

The overall clearance of reporting processes was improved mainly with the
development of current spreadsheet reports. The development was done mainly in
co-operation with production planner, reporting personnel and the personnel that

was responsible of raw material management. The overall performance of the
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system was developed mainly with the help of data exports from other systems
and clearance of the content of the reports. Earlier it was necessary to run the
report templates from different operative systems and type the information of
them to spreadsheet reports. This was really time consuming and required a lot of
manual work. The manual work also made it possible to type wrong numbers in
the reports which reduced the quality of the data. For example by exporting the
data from ERP with spreadsheet exports and building the reports in a way that the
data could only be pasted on one sheet and transferred to other, a lot of time was
saved. To be able to do this it was necessary to determine the right variants for the
reports of ERP in a way that the unnecessary information was already cleaned and
that the data was in a right format. Also the ERP-Browser turned out to be great
dynamic tool for processing the data located in ERP although it could only be
used in some purposes only. The ERP-Browser allows user to change multiple
variants in the same time like for example time frame or drill down levels of the
data. In this way it was easier to get the ERP data in right format for spreadsheet
exports. With the help of data exports from other systems there was no longer

need to type the information of each report separately.

To improve the transparency of reports and make the reporting process more
flexible, user guides were added into the reports. This helped the user of the report
to understand where the information of the reports is coming from and how the
report is built. This makes it also easier for new users to fill up the report. Already
these improvements improved the overall performance of production reporting
system a lot. Also the quality of the information was improved because there was
no longer need to type the individual numbers on the reports. With the help of
these improvements and the improvements in better usage of technology it was
estimated that the overall working load for the person who was responsible for the

reporting tasks reduced with 2/5 from the current.

Also the implementation of performance measurement into reporting processes
was made in co-operation with production department manager. Discussion was

held about alternative KPI’s but it was decided to focus on the current key
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performance indicator about the efficiency of sugar refining process called
molasses-KPI and develop it more further. This indicator was chosen because it
reflects the overall performance of sugar refining process and the results of the
calculations of it could also be measured both in tons and in euros. Molasses-KPI
tells the amount of molasses produced from every processed ton of raw cane
sugar. The produced amount of molasses is reflecting to the overall efficiency of
the process by showing how much of the raw cane sugar can be refined into white
sugar. These results of these calculations are then compared to the measures from
past years. The calculation of molasses-KPI was also developed further to get
better picture about the overall performance of the process. To do this another KPI
was determined. This indicator was the produced amount of water-syrup -waters
(WS-waters) which is reflecting the quality of actions in the refining process. If
something goes wrong in the refining or liquid sugar production process it
normally can be seen as an increased amount of WS-waters. For example all
washing waters that are used to clean out the tanks are collected into WS-water
tank. To reuse these WS-waters in sugar refining process a lot of energy is needed
to evaporate the extra water of them which of course causes extra costs. If the
amount of produced WS-waters can be decreased also the overall efficiency of

production process can be improved.

To perform these calculations it was required to get information about the
consistency of used raw material from laboratory system LIMS and a lot of other
information from process automating system. Currently collection of this
information requires a lot of manual work and the data that is required for the
calculations is located in spreadsheet report. If the collection of data could be
automated and reported through some portal it would considerably reduce the
amount of work needed for these performance measurements. To make the
automated data collection possible it is also required to make changes in process
automation system that could be done in co-operation with automation

department.

45



Technology

Because it was not yet seen rational to invest in totally new tool it was decided to
make the development with better usage of current tools and technologies. As
mentioned earlier in development of reporting processes these technologies
involve PAS, ERP and ERP-Browser.

Automation of the collection of data was improved with the development of
process automation system PAS and its reporting tool PAS-Report. PAS-Report is
a web based reporting which can be used for the reporting purposes of data that is
located in PAS-Data database. The reporting of data is done by identifying the
positions of data from the database. This data can then be processed and brought
into reports. It is also possible to create ready templates for reporting purposes and
the PAS-Report allows the user to change the reporting period and timeframe of
the collected data. There is also possibility to automate the generation and
distribution of the reports. Other used tool related to PAS-Report is PAS-Report
Designer. With the help of PAS-Report Designer it is possible to create report
templates for the reports and visualize the results of them. It is also possible to add
different kind of trends from the process automation system. There is also
possibility to create simple calculations for the reports by just typing them into the

reports. However for more demanding calculations the coding skills are required.

The automation development work was focused on the paper sheet reports that
were filled up in the monitoring room by the process employees. The information
for the paper reports was already coming from the process automating system but
it had been proven hard to collect this data from there. To make this possible there
was need to make changes in the automation system itself. The development work
was done together with the people from automation department. By the time this
thesis is written the development work of these report is still in progress. If the
data that was required for the reports is available in process automation system
PAS it is also possible to collect it with the help of reporting tool PAS-Report.
Also PAS-Report Designer can be used to improve the outfit of reports. With the

help of process automating system development, the information of these paper
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reports can be collected straight from the operative system and reported through
PAS-Report. This would reduce the collecting and typing work of process
employees and also the work of the person who is taking care typing of the same

information into spreadsheet reports.

When the automation of the data collection can be seen as a requirement for
effective reporting, the reporting system of Finnsugar can be developed only until
certain point with the help of process automating system. This is because the
information is located in different operating systems like PAS, WARE, LIMS and
ERP. However current tools PAS-Report can be used to get familiar with the idea
about automating the data collection and to improve the reporting of PAS. In this
way less investigation work is needed in the further development state because
data positions and the needs for reporting and performance management are
already determined.

Data

One of the biggest obstacles for usage of some reporting tool was that the data for
production reporting was located in spreadsheet reports. To make it possible to
use the data with some reporting tool, it is necessary that the data is located in
some database. As mentioned in technology part of the development, the
availability of data was improved with the help of PAS. The new arrangement of
current processes and the automation and collection of data through PAS
improves also other fields of data management as well. The quality of data is
improved because the data is stored in a safe way in the database and no longer
typed in spreadsheet reports. To increase the transparency of reports and to
improve the validation of correct data, basic user guides where determined to give
more information about the content of the reports. In this way the user is more
aware where the information is coming from and how the data for the reports is
collected. This also helps the new users to use the reports and makes it easier to
distribute the reporting tasks into processes where the data is needed the most.
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Roles and objectives of production reporting

The roles and objectives were clarified for reporting to produce more information
about the performance of the processes. The purpose of improvements of
performance measurement is to bring the results of these performance
measurements into the daily meetings where they could be discussed in more
detail in weekly basis. It would also be important to get the information of
performance measurement into the employees of production processes to make
them understand how their work is related into the overall performance of the
production processes. However, to do this it might also be required to create more
indicators that would reflect the performance of each process in a more detailed
way. With the development of these performance measurements, useful
information about the efficiency of production processes can be collected. This
kind of information focuses the production reporting more into performance
measurement rather than into reporting of production quantities. The defined
indicators give more information about the quality of refining processes and they
can be used to identify changes in production performance. However, for the
further development it would be required to link these KPI’s more into actual
production operations performed by the employees. This could help the
employees to see more easily how their work is related into the overall

performance of the processes.

When it comes to administration of the production reporting it was clarified that
the overall process should be administrated by one person but the collection,
reporting and processing of the data should be done by the persons who need the
information the most. In this way the overall picture can be managed in best way
but the negative effects like duplications in data can be reduced. Also in this case
the user of reports can define what information is needed in the reports so the

content of the reports stays relevant.
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4.6 Evaluation of investments

To help to identify the ideal state of reporting system simple investment
calculations are made. The evaluation of investments was made with the
comparison of two different investments: the current one made during the
development project and possible future investment that would consider a new
reporting tool and integration of current operative systems. The cost of new
reporting tool was estimated based on the cost estimates and discussion with
Savcor Group, a company that is offering diagnostic tools for process industries. It
was already clarified that the tool offered by Savcor would not bring enough extra
value for reporting processes to be worth of investing. However the cost estimates
of the development can be used because the development projects are including
similar factors like integration of current operative systems. Interest rate of 10 %
Is used in both investment calculations which is also the return requirement of
Finnsugars other information technology investments. The lifetime of investments
was considered to be ten years. It was also seen possible that the investments
would require updates during this time. However, because of the simplification of
calculations, these costs are not taken into further consideration. The residual
value of investments after ten years is considered to be zero. Net savings of the
investment are calculated with presumption that the reduced working load can be

used for some other productive work that adds value for the company.

In the current development work there was one person working full-time during
the development period of eight months. Other persons like site manager,
production department manager, production planner, reporting personnel, raw
material management personnel and automation engineer were involved in the
development work with varying efforts of work and time. With these variables the
total development work used in the project was estimated to be 46 000 euros. Also
two persons were taking part in to PAS Report Designing course which increased
the education costs (Table 5). The savings coming from the development work
where estimated through the reduced amount of man-years. The average cost of

man-year was estimated to be 62 500 euros and the amount of work was estimated
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to reduce for 2/5 from the previous (25 000 €). This and other variables used for

calculations of NPV can be seen in table 6.

Table 5. Development costs of current reporting system

Development Cost

Current development work 46 000 €
Education 4000 €
Total 50 000 €

Table 6. Investment calculation parameters for current development project

H (Amount of investment) 50 000 €
St (Net savings per year) 25 000 €
n (Investment time in years) 10
i (Interest rate) 10 %

The calculations of NPV of current development project are presented in table 7.
It can be seen that with the investment lifetime of 10 years, the NPV of current
development project is going to be positive (103 614 euros) and the pay-back time

of the investment is 2,3 years.

Table 7. Net Present VValue (NPV) of current development project

0 1 2 3 4 5 6 7 8 9 10
Cash flows (CF) -50000] 25000] 25000f 25000/ 25000/ 25000{ 25000] 25000{ 25000{ 25000 25000
Net present actor 1,0000) 0,9091f 0,8264| 0,7513] 0,6830] 0,6209] 0,5645| 0,5132| 04665 0,4241| 0,3855
Discounted cash flows -50000] 22727| 20661f 18783] 17075 15523| 14112 12829 11663] 10602 9639
Cumulative DCF -50000| -27273] -6612[ 12171] 29247| 44770 58882 71710[ 83373] 93976| 103614
NPV 103 614
Pay-back period 2,3520

As seen from the sensitivity analysis of current development project presented in
table 8 the NPV is going to be below zero only if the amount of net saving per
year is reduced with 75 % from current and other variants are going to stay in the
same level. What this means that even if the amount of net savings per year is
going to reduce by 50 % (from 25 000 € to 12 500 €) the NPV of investment is
still going to be positive (26 807 €). This kind of reduction of net savings per year
would mean that the overall reduction in working load would decrease from 2/5

only to 1/5. Also, even if the total investment cost would increase with 100 %
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from 50 000 euros to 100 000 euros and the other variables would stay in the same
level the NPV of the investment would still be positive (53 614 €). According to
these calculations the current investment for reporting development can be seen as
a profitable investment with relatively low pay-back period and level of risk. With
the current investment the return of investment percentage (ROI-%) can be
considered to be really high of 400 %. Also the internal rate of return (IRR) is
high 49 %.

Table 8. One variable sensitivity analysis of current development project

-100 % -75 % -50 % -25 % 0% 25% 50 % 75 % 100 %
H (Amount of investment) 153614 141114| 128614| 116114| 103614| 91114/ 78614| 66114/ 53614
St (Net savings per year) -50000) -11596| 26807) 65211 103614| 142018 180421| 218 825| 257228
n (Investment time in years) -50 000 3004) 44770 77681| 103614 124049 140152| 152841| 162839
i (Interest rate) 200000| 168802| 143043 121602) 103614] 88411| 75469) 64378 54812

According to the discussion held with Savcor Group the total costs of integrating
the current operative systems under the same reporting platform can be estimated
to be about 200 000 euros (Table 9). This job was described to cover all positions
of PAS In addition the licensing fee of new reporting tool per year was estimated
to be 15 % of the amount of total investment and the amount of work used for the
development of current reporting system was the same 50 000 euros. However the
reduced amount of work with new reporting tool can be hard to determine which
IS why the net savings per year were estimated in a way that the project would get
approximately the same NPV than the current development project. It was seen
that the requirement for the same NPV was yearly saving of 57 500 euros (Table
10). However the yearly cost of licensing was estimated to be 30 000 euros so the
total reduction of work needed to be 87 500 euros (87 500 € savings from work
per year minus 30 000 € of licensing fee per year equals to yearly savings of
57 500 €). The same amount of cost reduction in man-years is 1,4. The yearly
licensing fee is seen to cover all the administrative and development costs of the
new system. All other variants used for the NPV calculations were the same than

in the investment calculations of current development project.

o1



Table 9. Development costs of possible new investment

Development Cost

PAS 100 000 €
WARE 50000 €
LIMS 50 000 €
Current development project 50 000 €
Total 250 000 €
:o :lelcsg:;)ng fee per year (15 % from —

Table 10. Investment calculation parameters for new investments

H (Amount of investment) 250 000 €
St (Net savings per year) 57 500 €
n (Investment time in years) 10
i (Interest rate) 10 %

The calculations of NPV for new investment can be seen in table 11 and the
sensitivity analysis of the project in table 12. It can be seen that even the NPV
value of the project is about the same 103 313 euros, the pay-back time (5,9 years)
and the risk of the project is higher. The NPV is negative if the amount of net
savings per year is reduced with 50 % (to 24 750 €) and all other variants stay the
same, or if the amount of investment decreased by 50 % (to 375 000 €) and all
other variants stay at the same. What this means that if the amount of work
savings is reduced from 1,4 man-years to 0,7 man-years (about 2/3 of current
amount of work) the NPV is going to be negative (-73 344 €). Also if the
investment lifetime is reduced from 10 year by 50 % to 5 years and all other
variants stay in the same level the NPV of the investment is going to be below the
zero (-32 080 €) or if the interest rate is increased with 100 % from 10 % to 20 %
and other variants stay the same, the NPV is going to be negative as well. Despite
these facts the return of investment of new reporting tool would still be well above
average with ROI-% of 130 %. The IRR of the investment is also still 19 % which

is well above the required rate of return (10 %).
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Table 11. Net Present Value (NPV) of possible new investment

0 1 2 3 4 5 6 7 8 9 10
Cash flows (CF) -250 000 57500f 57500f 57500/ 57500| 57500{ 57500{ 57500] 57500/ 57500] 57500
Net present actor 1,0000f 0,9091| 0,8264| 0,7513| 0,6830[ 0,6209| 0,5645| 0,5132| 0,4665| 04241 0,3855
Discounted CF -250000f 52273| 47521 43201| 39273| 35703| 32457| 29507 26824| 24386 22169
Cumulative DCF -250 000f -197 727| -150 207| -107 006| -67 733 -32 030 427 29934 56758| 81144| 103313
NPV 103 313
Pay-back period 5,9868

Table 12. One variable sensitivity analysis of possible new investment

-100%| -75%| -50%| -25% 0% 25% 50 % 75 % 100 %
H (Amount of investment) 353 313| 290813 228313| 165813| 103313| 40813| -21687| -84187| -146687
St (Net savings per year) -250 000 -161 672 -73344| 14984| 103313| 191641 279969 368297 456 625
n (Investment time in years) -250 000| -128 092 -32030[ 43666| 103313| 150314/ 187350( 216533 239530
i (Interest rate) 325000] 253244 194000| 144685) 103313| 68345 38579 13 070 -8 933

If these two investments are compared together it can be seen that new investment
has bigger risks when it comes to increases amount of investment or decreases in
savings or investment time. However if the investment lifetime is increased to be
more than 10 years the total amount of received revenues will be bigger than in
the current investment. For example if the investment lifetime is doubled from 10
years to 20 years, the total amount of received revenues will be about 1,5 times
the amount than with the current development (with current NPV of 162 839 €
and with new investment NPV of 239 530 €). However, it is still needed to
remember that the investment amount of new investment is five times bigger than
in the current one what reduces the profitability of the project. This can also be
seen in the ROI-% and IRR reduction of the new reporting investment. The ROI-
% is reduced from the current 400 % to 130 % and the IRR from 49 % to 19 %.

Both of the investment can still be seen profitable.

According to previous investment calculations the current investment for
reporting development can be considered to be successful and it is not seen likely
that the amount of reduction of work would decrease less than 1/5 from the
current working load. More likely the current working load can be expected to
reduce more than 2/5 from the current situation. When it comes to possible
investment for new reporting tool, there is a lot more variants involved when
defining the cost reductions of it. This is because the new system could also add

other valuable attributes as well like the overall improvement of business
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processes. These could involve overall improvement of reporting processes and
increasing ability to develop analyses about the performance measurement. The
investment for new reporting tool can still be seen profitable even if the pay-back
time and risks are considered to be longer and bigger than in current development
project. Also the overall reduced working load of 1,4 man-years can be seen
possible with the help of new reporting tools. However because of the current
available resources is it not seen possible to investment in this reporting tool.
However if this would be possible in the future the investment costs and net
savings should be evaluated more carefully because of the increased amount of
risk. In this way it is seen is the investment is going to be profitable in a long run.
This evaluation should involve both the quantitative and also the qualitative
factors of possible new investment. Also the lifetime of new investment is critical
because if it drops below 6 years the net present value of the investment will be
negative. This is why it is important to know if the concern is going to offer some

new common tool for reporting purposes in the near future.

4.7 Description of reporting development project

The timetable of reporting development project can be seen from the appendix 1.
The development process started in spring 2013 and since that there have been
small changes in it. At the start of the project there was a need to increase the
performance measurement of production processes. One of the goals was to get
better picture about the changes in performance and to give employees more
information about how they are performing from their tasks. However, soon it
became clear that there was a need to develop the reporting processes before the
effective performance measurement would be possible. In this part also the data
management became important (Figure 11). The persons involved in the project
determining and also partly in development process were site manager, production
department manager, production planner, reporting personnel, raw material
management personnel, automation engineer, energy engineer and IT manager.
Also discussion about the subject was held with senior data management

specialist from Nordic Sugar.
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Figure 10. Description of reporting development project

First months of the project were used for determining the needs for reporting and
analyzing the current state of reporting system by going through the production
reports. Development of spreadsheets and reporting processes was also started
during the spring and continued though the whole project. In the same time, also
some other possibilities for reporting development and system integration were
gone through. These possibilities included M-files Reporting provided by M-files
Oy and Savcor Wedge process diagnostic tool provided by Savcor Group.
However these possibilities were not taken into further consideration because
there was no extra value added for reporting processes. Also PAS-Report was
considered as a main reporting tool but did not make it for further consideration
because reporting could only be developed until certain point with the help of
PAS-Report. This was because the data that is needed for the production reports is
located in many different operative systems and it was not possible to use them

with PAS-Report. Other reason for not using PAS-Report for reporting in the
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future was the lack of dynamic abilities which are required from effective

reporting system.

After exploring different kind of options for the development, ideal state of the
reporting system was determined. During this time it also became clear that there
was need to increase the automation level of process automation system to get the
information from production processes effectively. Also the requirement for the
reporting through some tool is that the data is located in some database, where it
can be used by the reporting program. By developing the automation of data
collection and getting as much data from the spreadsheet reports under the
databases, the development was going into right direction. Because of these
factors on July despite the downsides of PAS-Report it was decided to develop the
reporting of process automation system PAS. The development work with PAS-
Report helped to identify the positions of data which would also be requirement
for the further usage of them. In this way the amount of further development work
can be reduced because it is already known what data is needed to be collected
from the operative systems and where this data can be found. First report
templates were made during the August and September and the development
continued after the PAS-Report Designing course. Also further discussion was
held about the usage of PIMS and its DEB tool for reporting and performance
management purposes. This would however require integration of PAS-Data
database and the creation of new master data for PIMS.

On November 2013, when this thesis was written, the development work of PAS-
Report and performance measurement was still in progress. It was still needed to
make changes into process automation system to make it possible to collect the
data for the reports. Also the possibilities for integration of operational databases,
usage of PIMS and DEB in reporting and performance management process is
continuing. So far, the development of reporting system has been seen successful
by the managers and employees who have been taken part in the development
project. Development work of the current reports was estimated to be ready

during the spring 2014. However the development work of reporting system is
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not going to stop for that. Also further discussion with Nordzucker Group about
their possibilities for possible new tool for reporting and performance

management is continued.
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5 CONCLUSION AND FUTURE DEVELOPMENT PROPOSITIONS

5.1 Conclusions of the study

The objectives of this thesis were defined with the help of four research questions.
In order to sum up the content of the thesis, four research questions are answered

in this section of the thesis.

1. What requirements does performance management have for data

management and reporting of the company?

The main requirement (1) of performance management is that the reporting of the
company is producing useful information about the performance of processes. It
(2) is also required that this information can be distributed to the employees in
order to develop the performance the company. In order to use this data efficiently
(3) it need to locate in some database. And (4) to make this process efficient the
data collection, processing and reporting of the company need to be automated.
Also (5) to perform from these tasks efficiently integration is required between the
operative databases. The development project of this thesis was focusing on
increasing the performance measurement of production processes, transferring
more data into databases and on automation of the collection of the data. In the
future the usage of DEB tool can help Finnsugar to improve the performance

measurement and distribution of the reporting processes.

2. How should the data management of company be managed to ensure

effective reporting?

In order to answer the question about how data management of the company
should be managed to ensure effective reporting the diamond framework
presented by Kaario and Peltola in chapter 2.4. can be looked more carefully.

Both theory and case study of this thesis showed (1) that efficient reporting and
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data management requires the management of technology but also management of
processes, data and roles. Even if the diamond framework was originally built for
data management development, the usage of it was also seen successful in the
development of reporting processes. The diamond framework succeeds well in
combining these four areas together and makes it easier to understand the
connections between these fields. As mentioned in the theory part of the thesis
development of data management should be done by the rules of business needs,
not by the guidance of technologies. Despite this fact, the technology should not
be an object for development if business needs are requiring it. It is also good that
the roles of data management are considered as a one part of the diamond. After
all, the management of processes is done through the people. However, the
framework did not present any results from the importance of these fields in the
development work. It can be said that the importance of these fields varies
according to the development state of the system and available development
resources. As seen from the case study, in early development state of the system,
big improvements can be accomplish only with the better management of the
processes and better usage of current technologies. However, the system can only
be developed until a certain point with certain technology. After this state the
importance of new technologies increases significantly. Also when better
technologies are used to integrate the operative systems and analyzing the data
with dynamic tool, the importance of roles, data and master data management
increases. This is because the integration of systems requires that the used data is
defined accurately. However, it is good to remember that this does not mean that

the importance of process management is decreased.

As seen from the diamond framework for reporting development the reporting of
the company can only be developed until certain point with certain technology.
This is why the other important factor for efficient reporting of the company is
strongly connected into development of technologies. In order to perform from the
reporting tasks efficiently similarities can be found from the needs of performance
measurement of processes. However, (2) apart from these requirements more

importance need to be paid in the ability process large amount of data efficiently.
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In order to do this it is required to use new technologies like OLAP and DW to
combine large amount of data and perform from the reporting tasks. If OLAP
technologies are used in reporting processes the data transfers between the system
also require that the data is modified before the reporting. This can be done for
example with the help of ETL processes. Another important factor is usage of
latest data management technologies to improve the dynamicity of reporting
system. To reveal the true value of data, (3) systems need to have capability to
adapt for the changing information needs. OLAP technologies allows user to
perform different kind of queries easily and drill down, slice and dice the results
of the queries. The improved dynamicity of the system also improves the
processing and analyzing ability of the user. After all the added value of data
management is provided only after the data is analyzed and used for the

development or management purposes.

The requirements for efficient reporting can be seen as quite far away from
current processes. However, the requirement for these tools can be seen the same
as for improvement of performance management. Also, as discussed earlier in
with diamond framework, and seen from the current development project, big
improvements can only be accomplished with more efficient management of

processes and better usage of current tools.

3. How data management of company is effecting on the efficiency of it?

To be able to answer this question directly, straight results from the improvement
of efficiency are required. In order to deliver this straight results about the
reporting development project are presented. As stated in the theory part of the
work results of the study shows that (1) internal efficiency of was improved only
with development of processes and better usage of current data management
technologies. According to the results (2) the overall working load of production
reporting was estimated to reduce with 2/5 from the current working load. This
improvement was achieved mainly with the development of current spreadsheet

reports, better usage of current reporting tools and increasing the automation level
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of process automation system. The usage of ERP exports and modifications of
spreadsheet reports reduced the amount of manual work needed for reporting and
decreased the possibilities for typing errors. Also the automation level of reporting
system was increased with development of process automation system. The
development in automation brought reporting system closer to ideal state where
the data would be operated from operative databases with some reporting tool.
Also (3) the quality of the data was increased because more data was transferred
safe into operational databases. In this way the data is stored once and used for
different kind of purposes which reduces the duplications between data. Also the
objectives for reporting and performance management become clearer because
more importance was paid on performance of the operations. To improve the
performance measurement, KPI’s were determined to give better information
about the performance of the operations. As a sum up of all these improvements
(4) the total amount of work needed for reporting was reduced because it was
possible to improve the reporting processes. Even if automation was used in this
process the collection of the data was still seen troublesome. This was mainly
because the lack of integration between the operative systems. During the
development project of this thesis it was not yet possible to examine how the
reporting and performance measurement has effected on the performance of
production processes because the development of these measures was still in
progress. This, together with more closely research about the efficiency
improvements of reporting development could be one of the interesting subjects

for further investigation.

4. How can the ideal state of data management be estimated?

As research already showed in chapter 4.6, a lot of useful information about the
risks and changed profits about the investment can be gained with the help of
investment calculations. This information for example sensitivity analysis can be
used to get more information about the risks involved in the investment processes.
However, the ideal state of reporting system cannot be estimated only with help of

investment calculation, because in most of the cases also other factors are

61



involved in the evaluation process. The ideal state of data management can be
estimated through (1) investment calculation, (2) available resources and (3) by
the needs of reporting and performance management. These needs should be
analyzed through produced added value of data management. After all,
development of data management is useless if it cannot add value for the
company. The case study showed also that investment calculations can be used to
help to compare the costs and benefits of reporting and data management

development project and to identify the ideal state of reporting system.

For further development it would be interested to investigate more the actual costs
and received net saving of data management investments. In order to do this more
investigation about the gained profits would be required. However because there
Is not much information available about the subject it would be really interesting
to examine this. The other interesting thing of course would the increased

revenues that can result from the efficient performance management of processes.

5.2 Future development propositions

In the current state of reporting process, the technology is limiting the needs of
production reporting which is why there is a need for improving it. However it is
not currently seen possible to investment in new technology or tool for reporting.
With the current tools it is however possible to increase the amount of data in
databases and improve the automation in collecting it. With the help of PAS-
Report, ERP-Browser and DEB the current system can be developed into right
correction. It would also be possible to integrate all the databases of operative
systems with the help of PIMS. However in my opinion wide integration would
not add much value for reporting processes because PIMS lack of capability to
process and analyze data. Also the master data determination of PIMS requires a
lot of manual work and would make the administration of the system troublesome.
Also the further development of PAS is not going to give the wanted result
because of its lack of analytical capabilities and integration between the operative

system. However the PIMS and its tool DEB could be used for the performance
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management purposes and to distribute the results of performance measurement
for the employees. This task would only require the integration of the
performance management data. The calculation of this can be done in PAS and it
is only required to make the connection between PAS and PIMS. This is also
possible in economical way because it can be done with the help of internal
resources. With the usage of these tools the efficiency of production reporting and

performance management system will increase.

When it comes into possible investment of new reporting tool, the role of the
Nordzucker Group is playing important role in it. The investment calculations
presented in this thesis showed that both of the investments were seen profitable.
If the support of the system can be accomplished from the concern, the lifetime
and possible net savings of the new investment need to be considered more
carefully. Until that more data from the production processes can be transferred

into PAS databases and processed through PAS-Report.
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6 SUMMARY

The data management, reporting and performance management of this thesis were
limited into production processes and did not take into consideration other field of
business. The theoretical framework was formed from theory about data and
performance management and about the costs and benefits of data management.
Also methods for evaluation of investments were presented in the forms of
investment calculations. Important part of the theoretical framework was the
diamond framework of data management development. This framework is formed
from organizational and technical frameworks that hold inside processes, data,
roles and technology. The diamond framework for data management development
was used more carefully to identify the most important factors of development
project. Methods used in the empirical part of the thesis were case studies and
participant observation.

In the current state of production reporting system the reporting process was
handled mainly with spreadsheet reports by one person. The data of the reports
was located in many different operational databases and a lot of manual work was
required to perform from the reporting tasks. This made the reporting process
complicated and increased the possibility of error when typing the data into
reports. Also the performance measurement of processes was not systematic so it
was be required to pay more attention on this. Because of the reporting process
and used technology the quality of the data was a problem. There was some
automation involved in the reporting process but it was necessary to increase it to
make the process more efficient. According to the current state and needs of
production reporting, the ideal state of reporting system was determined.

In the ideal state of reporting system the operative databases are integrated and the
collection of operative data is automated. In the ideal state, production reporting is
handled with dynamic tool that allows users to create its own reports from the
available data. There are also some reporting templates which are focusing on the

most important factors of the production processes like KPI’s. The performance
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management of processes would also be part of the tool. To get better picture
about the overall performance of the company, performance management of
processes can also be expanded into other departments as well. The requirements
for the ideal state were clearance of reporting processes and more efficient
collection of data. It was also required to transform the data into databases where
it can be used with some reporting tool, improve the automation of data collection

and increase the importance of performance management.

Because of these factors and the available resources, development of current
reporting system was focused on these factors. The clearance of reporting process
was made mainly with the better usage of current tools PAS-Report, ERP and
ERP-Browser. With the better usage of current tools and increased level of
automation in data collection, the amount of manual work was reduced and the
quality of the data was improved. Also the importance of performance
measurement in reporting processes was increased by determining KPI’s. Because
of these improvements the amount of work was estimated to be reduced for
2/5from the previous. Also simple investment calculations of NPV, ROl and IRR
presented in chapter 4.6 were used to help to determine the ideal state of reporting
system. The investment calculations showed that both of the development would
be profitable. However, the risks of investing in new tool are higher because of
the bigger initial investment, increased pay-back period and higher risk in
reduction of yearly net savings. After all the investment calculation can only be

used as a one method for determining the ideal state of reporting system.

The objectives of this thesis were what requirements effective performance
management has for data management and performance of the company and how
the data management of company should be managed to ensure effective
reporting. It was also necessary to find out how the data management of the
company effecting on the efficiency of it and how the ideal state of data
management can be estimated. These questions were discussed more carefully in
the conclusion part of this work. The summary about the conclusions can be seen
from the table 13.
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Table 13. Summary about the research questions and answers

Research question

Conclusion of the study

1. What requirements does performance
management have for data
management and reporting of the

company?

Reporting need to produce
information about the performance
of the processes

Data located in databases
Automation in collection of data
Reporting and distribution of the

results

2. How should the data management of
company be managed to ensure
effective reporting?

Efficient management of processes,
data, roles and technology

Usage of new technologies like
ETL, DW and OLAP

3. How data management of company is

effecting on the efficiency of it?

Research shows that the efficiency
can be improved also with
development of processes

The amount of work is reduced
Internal efficiency is increased
The quality of data is increased

It makes it possible to improve the
performance of reporting and

production processes

4. How can the ideal state of data

management be estimated?

By the data management needs of
production processes

By the available resources of the
company

With help of Investment

calculations

The investigation of data management and its impact of the performance of the

company were seen very interesting. This was because in most of the Bl cases are

not taking this subject into further consideration. For further investigation it would

be interesting to investigate more about the actual increased efficiency of

production processes because of the better reporting and performance
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management. This could be done by the measurement of reduced work or by the
increased revenues as results from effective performance management of
processes. Also it could be interested to investigate the actual costs and costs
savings of reporting and data management development and calculate them with
the help of investment calculations. This would require closer investigation of the
actual reduction of work. This could be done for example by benchmarking the
time used for reporting before and after the development project. In this way more
information about the actual reduction of work would be received. And of course
when doing investigation about subject it would always be interested to know the
data management and reporting development project of other companies are

executed in order to benchmark the results of this research for them.
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APPENDICES

APPENDIX 1. Proceeding of development project and the references of empirical

study

11.3- Defining current state

19.6.2013

20.3.2013 Current state of reporting (Pruduction)

25.3.2013 Current state of reporting (Energy)

10.4.2013 Video conference about ERP-Browser reporting tool

16.4.2013 Meeting with Savcor Group

23.4.2013 Current state of reporting (Raw materials)

2.5.2013 PAS-Report workshop

15.5.2013 Meeting with M-Files

19.6.2013 Reporting project meeting (Presenting current state)

13.8.2013 Reporting project meeting (Defining ideal state, objectives for reporting
and performance management)

5.9.2013 Reporting project meeting (Defining ideal state, development plan and
execution)

10.9.2013 PAS-Report workshop

26.9.2013 Reporting project meeting (Development plan and execution)

8.10.2013 Reporting project meeting (Execution)

11.10.2013 PAS workshop

15.10.2013 Video conference about ERP-Browser reporting tool — New features

25.10.2013 Reporting project meeting (Project status)

30.10.2013 PAS-Report workshop

31.10.2013 PIMS and other reporting systems (Senior data management specialist)

5-7.11.2013 PAS-Report Development application development course

11.11.2013 Meeting with Opentext

15.11.2013 Reporting project meeting (Execution)

27.11.2013 OEE calculations and usage of concern tools (Senior data management
specialist)

12.12.2013 Reporting project meeting (Presenting results of current development

and further development plan)




