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Valmet Automation must transit to the 2015 versions of current ISO 9001:2008 and ISO
14001:2004 standards by September 2018. The organization aims not only to fulfill the
minimum requirements of the standards but also to develop their operation as much as
possible. The aim of this study was to create a plan to transit to the new versions of the
standards. In order to minimize the duplicate work and maximize the benefits obtained
from transition, it was also examined, what kind of company’s management system
should be in the future.

The study was conducted as a constructive research approach. The approach was utilized
in the creation of the transition plan and the vision of the future management system. The
theoretical background of the study consists of quality, management system, future trends
and change management. In addition to the literature, benchmarking, interviews and other
empirical material were utilized as the research material in the study. Based on this ma-
terial, the current state of the management system was determined.

A gap analysis was conducted in this study, in order to identify, what organization should
do to meet the requirements. The transition plan was created to fulfill these requirements
which identified in the gap analysis. After the transition plan was created, it was taken
into use in the organization. At the same time with the creation of the transition plan, the
vision of future management system was designed. When creating the vision, future
trends and their potential impacts on the management system were examined. The re-
search of the future trends highlighted that the importance of information security will
grow in the future. Therefore, the information security must be considered more and more
in the future.

The vision of the future management system takes into account the renewed standards,
the future requirements, and the usability, in order to create as a clear entity as possible.
It was recognized in the thesis that utilizing ISO standard structure and end-to-end process
structure in the documentation of the management system, various benefits can be ob-
tained. With the new structure and more efficient linking, for example, the usability and
auditing of the management system can be facilitated, and the system can be brought
closer to the employees in different business functions.
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Valmet Automaation tdytyy siirtyd vuoden 2015 versioihin nykyisistd ISO 9001:2008 ja
ISO 14001:2004 standardeista syyskuuhun 2018 mennessd. Organisaation tavoitteena ei
ole ainoastaan tdyttdd standardien aiheuttamia minimivaatimuksia, vaan kehittdé toimin-
taansa mahdollisimman korkealle tasolle. Tdmén tutkimuksen tarkoituksena oli luoda
suunnitelma uusiin standardeihin siirtymiseksi. Jotta kaksinkertainen ty¢ voitaisiin mini-
moida seka siirtyméstd saatavat hyodyt maksimoida, tydssd myos tutkittiin, millainen yri-
tyksen johtamisjdrjestelman tulisi olla tulevaisuudessa.

Tutkimus toteutettiin konstruktiivisen tutkimusmenetelméan avulla, jolla luotiin suunni-
telma uusiin standardeihin siirtymiseksi, sekd visio tulevaisuuden johtamisjarjestelmasta.
Tutkimuksessa kisiteltiin laatua, johtamisjdrjestelmid, alan tulevaisuuden trendejd sekd
muutosjohtamista teoreettiselta ndkdkulmalta. Kirjallisuuden liséksi tydssd hyddynnettiin
vertailuanalyysié, haastatteluita sekd muuta empiiristd materiaalia. Tutkimusmateriaalin
perusteella luotiin kuva johtamisjirjestelmén nykytilasta, jota lahdettiin kehittdmaén.

Ty0ssd toteutettiin GAP-analyysi, jonka avulla tunnistettiin organisaatiossa kehitysti
vaativat kohdat, joita uudet standardiversiot aiheuttavat. GAP-analyysin perusteella luo-
tiin tarkempi projektisuunnitelma, jonka avulla voidaan tayttda uusien standardien aiheut-
tamat vaatimukset. Projektisuunnitelman valmistuttua se otettiin kdyttoon organisaa-
tiossa. Samanaikaisesti suunnitelman kanssa luotiin visio tulevaisuuden johtamisjarjes-
telmastd. Visiota luodessa tarkasteltiin my0s tulevaisuuden trendejd sekéd niiden mahdol-
lisia vaikutuksia johtamisjérjestelmédn. Tulevaisuuden trendien tutkimuksesta korostui
selkeimmin tietoturvan merkityksen kasvaminen. Néin ollen tietoturva tulee huomioida
tulevaisuudessa yhd paremmin yrityksen toiminnassa ja johtamisjarjestelméassa.

Visio tulevaisuuden johtamisjdrjestelméstd huomioi uudistuneet standardit, tulevaisuu-
den vaatimukset sekd jarjestelmin kaytettdvyyden luoden mahdollisimman selkedn ko-
konaisuuden. Tydssé tunnistettiin, ettd hyodyntdmaélld johtamisjarjestelmdn dokumentaa-
tiossa ISO-standardirakennetta ja toimitusprosessien rakennetta voidaan saavuttaa lukui-
sia hyotyjd. Uuden rakenteen ja tehokkaamman linkityksen avulla voidaan helpottaa esi-
merkiksi jarjestelmin kéytettdvyytti ja auditointia, mutta myos tuoda jirjestelméa 1dahem-
maksi eri litketoimintafunktioiden tyontekijoita.
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1. INTRODUCTION

1.1 Background of the study

A management system is vital for the successful operation of a business. Organizations
must create and utilize management systems in order to fulfill customer needs, require-
ments and expectations. An effective management system is a system, which can be
adapted to meet changing customer needs. (Summers 2005, p. 35) Customer requirements
follow the trends of the industry and the general values of the world. The changing world
shapes the customer requirements, which is why the companies must constantly monitor
the trends and develop their operation. To assure the customer of high-quality of the op-
eration, companies must prove the fulfillment of the requirements. With different certified
standards, companies can improve their processes, but they can also communicate about
the quality of the operation to external parties.

In September 2015, new versions of ISO 9001 and ISO 14001 standards were released
(SFS-EN ISO 9001:2015, SFS-EN ISO 14001:2015). The organizations, who have certi-
fied ISO 9001:2008 or ISO 14001:2004, have three years’ transition time from the date
of publication. Therefore, the organizations, who want to maintain these standards must
make the necessary changes before September 2018. (ISO 2015, p. 7)

1.2 Objectives and scope

This study was made for Valmet Automation (AUT), which has a long experience of
automation business. AUT provides solutions which are designed to maximize the prof-
itability of its customers’ business by improving production performance and cost, energy
and material efficiency. According to Valmet (2016), high-quality is an essential element
in all its activities. Therefore, the quality must be continuously improved. The renewed
2015 version of ISO 9001 and ISO 14001 standards work as a driver for the change. In
order to fulfill the new requirements, many measures must be made in the organization.

There are two main objectives in this study. Firstly, creating transition plan from current
ISO 9001 and ISO 14001 versions to 2015 versions. Secondly, to create a vision of the
future management system which takes into account various factors such new standards,
future trends and changing customer requirements. The transition to the new versions is
essential to do on a strict schedule, because ISO organization has defined the deadline for
the transition. The reformation of the whole management system is a widespread process
that does not fit the time constraints of the transition process. However, the transition to
the new versions will have a major effect on the AUT’s management system, which is



why, it was good to study what kind of the management system should be in the future.

By defining the vision of the future management system already at this stage, it is possible

to avoid duplicate work by utilizing the information of the vision with the transition pro-

CESS.

AUT’s aim is not only to fulfill the minimum requirements imposed by the standard re-

vision, but also rather resolve how the development of the management system could

maximize the benefits. Therefore, it is also essential to consider future scope within the
transition process. Due to the different time frames of this study and the actual transition
process, some parts of the transition plan has been implemented during the study and
some parts are scheduled to be implemented after the study is ready, by using the results
as a base for management system reformation. The scope of the study is presented in

Figure 1.1.

Created in the
study

The study will be
used as a base
for future actions

ISO transition
- scope

1. Obtain the standard

2. Review literature

3. Gap analysis

4. Review consultant
options

5. Fulfill the
requirements

6. Consider pre-
assessment

— 7. Transition review

Future scope

Figure 1.1. The scope of the study.



The transition plan includes seven steps which are presented in more detail in Chapter 6.
First four of the phases of the transition process were made during the study. The fifth
step, fulfill the requirements, was started during the study, but the most of its subtasks
will be made after the study is ready. The vision of the future management system was
created within the transition process, but the actual plan for implementing the change will
be made after the study.

Scientific literature, benchmarking as well as interviews and other empirical material
were utilized in the study. There were several theories in this study that had to be dis-
cussed in order to get good and reliable results, but they also work as a basis for further
studies. The relations between the scopes of this study are illustrated in Figure 1.2.

ISO 9001 & ISO 14001 Future management
transition process system

Certification process theory

ISO standard theory

Management system theory

Quality theory

Future trends theory

Change management theory

Ground for further studies

Figure 1.2. The relations between the theories and the scopes.

Figure 1.2. illustrates how different theories were used in the study. Also, all the theories
and the results of this study work as a basis for further studies and operation related to the
management system. In this figure, ground for further studies illustrates which theories
need further research when creating the implementation plan for the future management
system.

Quality and management system theories worked as background theory for all of this
study. Therefore, these have been located in the middle of the figure. ISO standard and
certification process theories were used mainly for planning the transition process, but
they also worked as a background information for the vision of the future management



system. The theory of future trends was used for identifying the upcoming trends in the
automation industry. It worked as a basis for the vision of future management system, but
it is also essential to study the topic more widely in the forthcoming studies and when
creating the implementation plan.

The change management theory is placed farthest on the side of the ground for further
studies, to illustrate that the change management has a critical role in the management
system reformation. The change can contain great risks, which is why it is essential to
consider, what risks the change might contain and how to plan and implement the change
in such a way that it would bring the greatest possible benefits.

1.3 Structure of the study

The structure of the study was designed to support as much as possible the purpose and
intelligibility of the study. In Chapter 2, the theoretical background of the study is pre-
sented. The work has two main scopes and therefore it was essential to consider several
theories: quality, management system, ISO standards, certification process, future trends
and change management. The relations of these between these theories and the scopes of
the study were discussed in Chapter 1.2.

In Chapter 3, the research target is described. The general information of the Valmet Au-
tomation and its management system are described in the chapter. The aim is to provide
briefly the information on AUT’s history and its operation, so that the reader can have a
better understanding about the context. The chapter also introduces lean philosophy ap-
plied in Valmet, because it is present in all operations of Valmet, which is why it was
essential to consider in the context of this study.

In Chapter 4, the research methodology and materials are introduced. The chapter dis-
cusses the research strategy and its implementation. The study has been implemented as
a constructive research, and according to it, the research process has been created. The
research process and its relation to objectives of this study are discussed in the chapter.

In Chapter 5, the analysis methods of this study are discussed. The chapter introduces the
methods and the results which was conducted from current state analysis and benchmark-
ing. The results of this chapter were used in the following chapters to help with creating
the transition plan and the vision of the future management system.

In Chapter 6 the transition plan to 2015 versions of ISO 9001 and ISO 14001 was created.
The chapter introduces the transition process, gap analysis and the created plan for ful-
filling the new requirements. All the results of the gap analysis and the more specific plan
for transition are not introduced in this study, because they are only for internal use of the
target company.



In Chapter 7, the vision of the future management system was created. The requirements
for the future management system have been discussed from many different points of
views, such as future trends, customer requirements, usability and the total effectiveness.
Based on these findings, a vision of the future management system was created. The
implementation plan and the actual implementation are excluded from the scope of this
study.

In Chapter 8, the results of the study are discussed. The results are evaluated and discussed
from the perspective of meeting the objectives of the study. The chapter also introduces
the suggestions for further research and the recommendations for the target organization.
These suggestions are based on the results of this study.



2. THEORETICAL BACKGROUND

2.1 Quality

Quality has a close relationship with management systems. Especially total quality man-
agement has a great role in ISO 9001 standard and management system. (Goetsch & Da-
vis 2010) Therefore, to understand the management systems and to achieve good results
in reforming the management system, the first thing is to understand quality.

According to Sower (2011, p. 3) quality is often misunderstood and misapplied. For ex-
ample, in some companies, the quality is thought only to be the quality department’s re-
sponsibility. Although, everyone in the organization should take quality into account.
There are also various beliefs regarding quality. For instance, some people think that
quality is just avoidance of things that cause dissatisfaction. On the other hand, some
people see the quality as some kind of “magic bullet” which appears, for example, in the
form of quality programs which can magically improve the performance. Thought, the
success of the improvements is very unlikely through quality programs, without the cul-
ture of the organization is also developed. (Sower 2011, p. 3)

According to Sower (2011, p. 5), the term quality is a much more complicated than it
appears. The roots of quality are far in the history and definitions have varied at different
time points. However, for centuries, quality has been connected to the excellence. At
modern age, ASQ has defined quality as:

“a subjective term for which each person has his or her own definition. In technical us-
age, quality can have two meanings: (1) the characteristics of a product or service that
bear on its ability to satisfy stated or implemented needs and (2) a product or service free
of deficiencies.”. (Quality Glossary 2002, p. 56, cited in Sower 2011, p. 6)

If different people see quality differently, it can cause problems for example for measur-
ing. In order to measure the quality, there should be clear definitions and rules for its
implementation and measurement. Therefore, the organizations should determine what
quality means in their organization and establish clear instructions related to it.

Goetsch & Davis (2010, p. 5) define quality as:

“a dynamic state associated with products, services, people, processes and environments

that meet or exceed expectations and helps produce superior value.”

Goetsch & Davis (2010, p. 5) clarify the background of the definition by considering
separately each element of the definition. Quality can be seen dynamic, because in the
different times and circumstances the quality can be seen differently. For example, back



in the days the gas prices were much cheaper than today, so the people valued more the
horsepower of the car than the low petrol consumption. Today, the gas prices are up, so
the consumption affects more the total costs of the car, so the people have started to see
the low consumption more important factor than the efficiency of the car. (Goetsch &
Davis 2010, p. 5) So it can be said that various things affect the quality. Also, people’s
values are constantly changing, which is why the company needs to continually improve
its operations and remain aware of the general values of its operating environment.

Goetsch & Davis (2010) consider products, services, people, processes and environment
at their definition. They highlight that quality does not apply just to the products and
services. For instance, in a short time period, two competitors who focus on continuous
improvement might produce products of comparable quality. Although in the longer term,
the situation may look very different. The competitor who does not look just the quality
of the finished product, but looks beyond it and focuses on the continuous improvement
of the people, processes and environment that are involved in the manufacturing of the
product, more likely wins in the long run. (Goetsch & Davis 2010, p. 5)

Also Sower (2011, p. 3) identifies quality as an important factor for companies so they
can compete effectively in business. So, it is clear that companies should consider quality
as a competitive asset but they should also remember to continuously improve it broadly.

Quality is a strategic asset for business. In today’s world, organizations should include
quality in their strategic processes. (Sower 2011, pp. 25-31) According to Sower (2011,
p. 31), many organizations invest sufficiently in strategic planning. Though, the imple-
mentation of the strategy is in a much lower level. It is important that the organization
also pay attention to the deployment of the planned strategy, because without proper im-
plementation, the plan is an empty document. (Sower 2011, p. 31)

Philip B. Crosby has determined four absolutes for quality management:

1. quality must be defined as conformance to requirements — not just as a good thing
to do;

2. the best way to ensure quality is prevention, not inspection;

the standard for quality must be zero defects, not “close is good enough”;

o

quality is measured by nonconformance, not indexes (Goetsch & Davis 2010, p.
20).

The first guideline of Crosby can be seen reasonable, because many times it can be hard
to motivate the personnel to operate with a new way unless it is not easier or mandatory
way to operate. On the other hand, the second point of Crosby’s guidelines refers to that,
it is important to find the root cause and prevent the possible risks. Also ISO 9001:2015
emphasizes the risk management more than the previous versions (SFS-EN ISO
9001:2015), so the companies should pay attention to it if they want to have ISO 9001
certification. The third point highlights that the idea of zero mistakes should be committed



to the company’s way of thinking and the company should always strive towards perfec-
tion to improve their operation such as Toyota’s lean approach is (Womack 1996). To
develop the quality, it is important to measure is effectively (Goetsch & Davis 2010). At
the fourth point of the guidelines, Crosby refers to the importance of measuring and he
recalls that quality is measured through deviations. The deviations should be minimized
in order to produce a consistently good quality.

Goetsch & Davis (2010, p. 21) have identified several trends that will affect the future of
the quality management. Those trends are: increasing global competition, increasing cus-
tomer expectations, opposing economic pressure and new approaches to management.
According to Goetsch & Davis (2010, p. 21) the competition has become tougher at the
emerging industrialized nations, which has increased the global competition. Because of
the increasing globalization, the future management system should take into account more
and more different global factors. The companies should also prepare for new global
competitors, as well as, they should pay attention to their own global operation that all
units fulfill the objectives which are set for them.

The other trend is increasing customer expectations. The customers’ awareness has in-
creased and with that also the expectations have grown. Today’s global customers are not
interested in just the quality of the end product, but also the quality of the organization
that backs it up. Customers demand excellent products or services from the organization,
but it should also provide, for instance, accurate billing, reliable delivery, after-purchase
support and social responsibility. (Goetsch & Davis 2010, p. 21)

The third trend is opposing economic pressure. This trend is also a result of the globali-
zation. There is more supply for customers, in which case they also demand more. There-
fore, the companies must increase their quality but also lower the prices in order to suc-
ceed in the market. (Goetsch & Davis 2010, p. 21)

The last trend new approaches to management refers to company’s management methods.
The old approach of giving motivational speeches to employees without making any fun-
damental changes will no longer work. Company’s management should also show lead-
ership and actually lead people. (Goetsch & Davis 2010, p. 21) Also, ISO 9001 has
brought better leadership up in the new version of the standard. (SFS-EN ISO 9001:2015).
This makes the development of leadership and its demonstrating a new requirement for
organizations.

2.2 Management system

There are various definitions for terms management system and quality management sys-
tem. These terms are partly used crosswise in literature, but some sources see clear dif-
ferences between them. Many sources refer with quality management system only to ISO
9001 standard (SFS-EN ISO 9001:2015; Santos et al. 2012). However, some sources



comprise that quality management system means a wider entity. For example, according
to Pun et al. (1999), the quality management system assists the organization for better
performance and business results. They also see that the quality management system can
consist of several standards like in their case the both ISO 9001 and ISO 14001. (Pun et
al. 1999) So there is no common explanation for the quality management system in liter-
ature. For example, according to some sources quality management system means only
ISO 9001 standard, but some sources use a broader definition.

A management system is more often referred to a wider context than a quality manage-
ment system. The management system can be seen as the basis for the more specific man-
agement systems. These more specific management systems are, for instance, ISO stand-
ards such occupational, health and safety management system, which can be considered
as part of the management system (Santos 2012).

In this study, the term quality management system is used in the context of ISO 9001 and
the term management system reflects a broader perspective. Therefore, in this study the
topic management system reforming in automation industry refers to the whole documen-
tation and operation methods of AUT, including different standards and requirements.

In this study, the scope of observing the management system is especially in the field of
ISO 9001:2015 and ISO 14001:2015. However, many other factors are as well taken
into account in the reformation of AUT’s management system. In Figure 2.1 is summa-
rized the key factors of the management system based on the literature.

Fills the
requirements

Determines the

Pass the audits P
resposibilites

Management
Guides and SVStem

supports the
leadership

Describes the
processes

Proper Supports
documentation continuous
system improvement

Figure 2.1. Management system.
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According to ISO (a), a management system reflects the way in which an organization
manages the inter-related parts of its business in order to achieve its objectives. With
objectives, ISO (a) means for example product or service quality, operational efficiency,
environmental performance as well as health and safety in the workplace.

Therefore, the management system should also fill the requirements and pass the audits
so that the organization can get the certifications. In this study, the management system
covers not only the ISO standards, but also considers the customer requirements which
can have impacts on the management system.

ISO 9001:2015 highlights the importance of determining the roles and responsibilities
(SFS-ENISO 9001:2015). Therefore, a proper management system should take those into
account. The management system should also illustrate and steer the operation of organ-
ization which is why describing the processes is essential.

Continual improvement has been in the key position already at ISO 9001:2008, but in the
2015 version, it is highlighted even more (SFS-EN ISO 9001:2008; SFS-EN ISO
9001:2015). Therefore, it is important that the management system is up to date. Most
importantly, with the continual improvement, the organization can improve the efficiency
(Bessant & Francis 1999). In order to operate efficiently, the organization should have
skilled management. The importance of leadership has been emphasized also in the ISO
9001:2015 (SFS-EN ISO 9001:2015).

The management system should be documented properly. The relevant information
should be available and up to date. (SFS-EN ISO 9001:2015) The documents serve as an
evidence of compliance with the requirements, but above all, they guide the employees
and the whole organization to operate properly and to develop their activities even better.

2.3 IS0 standards

The International Organization for Standardization (ISO) is the federation of national
standards bodies which operates globally. The history of ISO started in London, in 1946,
when 65 delegates from 25 countries met to discuss the future of International Standard-
ization. ISO founded in 1947 with 67 technical committees, which gather a group of ex-
perts together to focus on a specific subject. (ISO 2017)

According to Gibbon & Henriksen (2011), the roots of quality management standard can
be seen emerged at the end of the 1970s, when it occurred within military standards. ISO
9000 quality management series of standards developed in 1987, and today, it is one of
the most well-known and bestselling standards. There are over one million companies
and organizations in over 170 countries who have certified ISO 9001 standard (ISO b).
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Nowadays ISO’s technical committees draw up International Standards. The work in-
volves also governmental and non-governmental international organizations in collabo-
ration with ISO. (SFS-EN ISO 9001:2015, p. 42) There are different ISO standards and
guidelines for different purposes. This study examines these four standards: ISO 9001,
ISO 14001, ISO 45001 and ISO 27001.

ISO 9001 ISO 14001

ISO 45001

Figure 2.2. The standards which are discussed in the study.

Figure 2.2. demonstrates that ISO 9001 and ISO 14001 standards are discussed more
broadly in this study than ISO 45001 and ISO 27001 standards. ISO 9001 and ISO
14001 have the main focus because they are currently certified in AUT. Therefore, the
transition plan, which is created in this study, takes into consideration these two stand-
ards. ISO 45001 and ISO 27001 are considered in the future scope of the study.

2.3.1 2015 versions of ISO standards

In 2015, ISO made a reformation concerning standards ISO 9001 and ISO 14001. Also,
OHSAS 18001 is being developed and it will move under ISO standards with name ISO
45001. In the older versions, the standards had different structures. In 2015 versions, ISO
has paid a special attention to the structure. Currently, ISO 9001, ISO 14001 and ISO
27001 have a common structure and ISO 45001 will also follow the same structure. The
structure is following:
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The common structure among the standards, for example, eases the integration of stand-
ards to the company’s management system. There are also many other changes, which
will be discussed in more detail in Chapter 6. Also, the impacts on the company’s opera-
tions will be considered in this study.

2.3.2 1SO 9001

ISO 9001 is a quality management system -standard. According to Barafort (2017, p. 177)
ISO 9001 is the leader of the management system standards. Applying the certificate is
a strategic decision for a company or an organization. The standard can help the organi-
zation to improve their overall performance and to create a basis for sustainable develop-
ment initiatives. (SFS-EN ISO 9001:2015, p. 43).

The standard offers many benefits for an organization, such the ability to provide products
and services that meet as well as the customer requirements but also the statutory and
regulatory requirements. With the standard, the company or the organization can have
better possibilities to enhance customer satisfaction, it can address the risks and opportu-
nities regarding its context and objectives and have the ability to demonstrate that it fills
the requirements of the quality management system. (SFS-EN ISO 9001:2015, p. 43)

ISO 9001 promotes process approach adoption into the quality management system’s de-
veloping and implementing. Interrelated processes form a system which understanding
and managing improve the effectiveness and efficiency in achieving its intended results.
With a process approach, the organization can control the interrelationships and interde-
pendencies among the processes of the system so that the organization’s overall perfor-
mance can be enhanced. The process approach includes the systematic definition and
management of processes in order to achieve intended results in accordance with the qual-
ity policy and strategic direction of the organization. By using the process approach in a
quality management system, an organization can have a better understanding and con-
sistency in meeting requirements, can evaluate the processes in terms of added value, can
achieve the effective process performance and improve the processes based on the eval-
uation of data and information. (SFS-EN ISO 9001:2015, pp. 44-45)

Plan-Do-Check-Act (PDCA) cycle is one key element of ISO 9001. PDCA cycle can help
with managing the processes and the system as a whole. (SFS-EN ISO 9001:2015, p. 45)
A company or an organization can ensure with PDCA cycle that its processes are ade-
quately resourced and managed and that opportunities for improvement are determined
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and acted on. According to Sokovic et al. (2010), PDCA cycle is more than just a tool.
PDCA encourages to continual improvement and embeds it to organization’s culture. The
using of PDCA cycle means that the organization continually look for better methods for
improvement. (Sokovic et al 2010) The connection between the structure of ISO 9001
and the PDCA cycle is demonstrated in Figure 2.3.
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Figure 2.3. The structure of ISO 9001 in PDCA cycle (SFS-EN ISO 9001:2015).

The first phase of PDCA cycle is planning, where an organization set goals for a system
and its processes. In this phase, it is also important to determine the resources to achieve
the desired results and identify and address the risks and opportunities. According to
Summers (2005, pp. 240-241), the planning phase is the most important part of the cycle,
but also the most time-consuming part. In the second phase, do, the organization should
select and implement the solution which was planned. In this phase, it is critical to ensure
the success of the implementation of the solution by assigning responsibilities to specific
individuals and holding them accountable for the accomplishing task. Knowing who is
doing what and when, it is easier to ensure that the project stays on track. (Summers 2005,
pp- 290-291)

In the check phase, the organization should monitor and measure the processes and the
resulting products and services against policies, objectives, requirements and planned ac-
tivities. The organization should also report the results explicitly. In the final stage, act,
organization should take actions to improve performance. (SFS-EN ISO 9001:2015, p.
45-46) According to Summers (2005, pp. 293), even small improvements can lead to a
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great impact on the organization’s financial statement. It is also good to notice that PDCA
is a cycle and the organization should use it as part of its activities and support continual
improvement. (Sokovic et al. 2010)

According to Lo et al. (2013, cited in Psomas & Anton 2015, p. 2090) just justifying the
quality practices is not sufficient for the effective operation. The company must focus on
a clear understanding about the influential factors to achieve the full effectiveness of the
ISO 9001. When there is a lack of motivation to implement a quality management system,
the further development of it and improvement of its effectiveness cannot be successful.
The lack of internal enthusiasm and motivation can also hinder the impact of ISO 9001
performance. (Psomas & Antony 2015, p. 2090)

2.3.3 1SO 14001

ISO 14001 is an environmental management system -standard. ISO 14001 is developed
to enable companies to improve their own activities in a more environmentally friendly
direction. It is essential to find the right balance between the environment, society and the
economy in order to satisfy the current needs without destroying the future generations’
ability to meet their needs. (SFS-EN ISO 14001:2015, p. 47) According to Boden (2017),
the amount of CO2 emissions has increased highly in the past decades. The growth rates
concern, because the greenhouse gases affect the climate change and the wellness of en-
vironment. On the other hand, also the society is causing more and more expectations for
sustainable development, transparency and accountability. This is dependent on, inter
alia, by increasingly stringent legislation, climate change, growing pressures on the envi-
ronment, the inefficient use of resources and improper waste management. These things
have led organizations to adopt a systematic approach to environmental management by
implementing environmental management systems. (SFS-EN ISO 14001:2015, p. 47)

ISO 14001 aims to provide a framework for organization to protect the environment and
respond to changing environmental conditions. The standard defines the requirements for
the organization, which it must fill to achieve the intended outcomes, and to get the cer-
tification. As ISO 9001, also 14001 follows PDCA cycle and supports continual improve-
ment. (SFS-EN ISO 14001:2015)

According to Di Noia & Nicoletti (2016, p. 94), ISO 14001 standard has become increas-
ingly strategic for organizations in globalized markets. Also, the number of certified or-
ganizations has grown steeply in past years, for instance, in the year 1999 the number of
ISO 14001 certifications was approximately 14 000 and 2013 the number was over
300 000. (Di Noia & Nicoletti 2016, p. 94-97) According to Whitelaw (2004), the major
factors that make the companies adopt the standard are:

e tosend “green” image in order to gain or retain a market share;

e to attract more ethical investments;
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e to decrease insurance risks;
e to decrease prosecution risks;
e to decrease different costs (see Di Noia & Nicoletti 2016, p. 97).

The success of the environmental management system depends on the commitment of all
levels and functions of the organization. It is essential that the top management lead and
show example by their own actions. The top management can integrate the environmental
management into organization’s business processes, strategy, decision making and incor-
porate it into organization’s management system. (SFS-EN ISO 14001:2015) According
to Boiral et al. (2017, p. 20-21), the most common reason for drawbacks in a successful
certification process is related to the cost of implementing the standard. The standard can
offer some great economical benefits, but because of the limited resources in many or-
ganizations or insufficient commitment from managers, the drawbacks can occur. The
other major reasons for an unsuccessful certification process are problems with documen-
tation, superficial adoption, time constraints and resistance of change. (Boiral et al. 2017,
p- 20-21) In order to certificate the standard successfully and avoid the drawbacks, or-
ganizations should pay attention to the certification process.

2.3.4 1S0 45001

ISO 45001 is currently under development by a committee of occupational health and
safety experts. It will be the occupational health and safety management system -standard.
The new standard will base on the former occupational health and safety standard
(OHSAS 18001). The new standard still has many changes such as its structure is changed
to follow the 2015 versions of ISO 9001 and ISO 14001. (ISO c). According to Kleinova
& Szaryszova (2014) new ISO 45001 can help an organization to integrate the occupa-
tional health and safety management system into the organization’s management system
which includes ISO 9001:2015 and ISO 14001:2015.

According to International Labour Organization (ILO) more than 2.3 million people die
every year as a result of work-related accidents or diseases. An organization is responsible
for the health and safety of its employees and other people under its control. The aim of
the ISO 45001 is to enable an organization to improve its occupational safety and health
performance as well as to manage its risks. The standard provides a framework for organ-
izations to prevent deaths, work-related injuries and ill health and to improve the safety
and healthiness of the workplace. (ISO 45001:2016)

The standard can offer various benefits for an organization by enabling it to improve its
occupational health and safety performance by:

e developing and implementing an occupational health and safety policy and objec-
tives;
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e ensuring that top management demonstrate leadership and commitment to the sys-
tem;

e cstablishing processes which take into account its risks and its opportunities;

e determining the dangers and risks associated with its activities and seeking to
eliminate them or minimize their effects;

e establishing operational controls to eliminate or minimize the risks;

e increasing awareness of hazards and risks related to occupational health and
safety;

e cvaluating the performance of occupational health and safety and trying to im-
prove it;

e cstablishing and developing the competencies which necessary;

e developing and supporting an occupational health and safety culture in the organ-
ization;

e ensuring that employees are informed, consulted and participated. (ISO
45001:2016)

To ensure that the implementation of the standard succeeds, the organization should con-
sider many things. First, the role of the management in successful implementation is high.
The top management should show leadership and their commitment to the system. They
should also develop, lead and promote occupational health and safety culture in the or-
ganization. Of course, workers can affect it with their own contribution. In order that
employee can act right, the policies and instructions must be clear and compatible with
the overall strategy. Also, it is important that the occupational health and safety manage-
ment system is integrated into the business processes of the organization and it will be
monitored and continuously improved. (ISO 45001:2016)

2.3.5 1S0O 27001

ISO 27001 is developed for establishing, implementing, maintaining and continually im-
proving an information security management system. The information security manage-
ment system should be integrated with an organization’s processes and overall manage-
ment structure. Information security should also be considered in the designing of pro-
cesses, information systems and controls in order to form an effective information secu-
rity management system. (SFS-EN ISO 27001:2013) According to Disterer (2013) with
ISO 27001 -certification company can achieve fulfilment of well-known and accepted
security standards and get the trust of customers. Verification of compliance with the
standard can also reduce the risk of fines or compensation payments caused legal disputes,
if the organization follows the requirements of the standard. The requirement for plan-
ning, implementation, operation and continuous monitoring and improving a process-ori-
ented information security management system is a central factor of ISO 27001. (Disterer
2013)
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2.4 Certification process

To verify the compliance of international standards, an organization must pass a certifi-
cation procedure which is controlled by an authorized certification organization (Regis-
tered Certification Bodies RCB). (Disterer 2013) DNV is a global RCB, that introduces
ten steps for implementation of a new standard. The certification process is presented in
Figure 2.4.
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Figure 2.4. Certification process of a new standard.

In the first step, the organization should get familiarized with the standard. In this step,
the organization should consider if the standard would be helpful for the organization.
(DNV) This step is essential when the organization is certifying a new standard, because
it is important to consider whether the standard is necessary for the organization and what
benefits it can offer. The overall cost of standardization can be large, so it has to be com-
pared with the benefits it will generate.

Next, in the second step, the organization should review the literature. There is a great
number of published information available which can help the organization to understand
the implement the standard. It is also useful to explore the guiding material which can be
attached to the actual standard. (DNV) Good preparation facilitates the process and can
save considerable time in the process.

After the organization has made the decision to implement the standard, in the third step,
it should assemble a team for the certification process. The team is responsible for imple-
menting and maintaining the management system. The team should plan the strategy
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along with senior management, which is supported by the management system. (DNV)
According to SFS-EN ISO 9001:2015 the role of management is important for the certi-
fication process but it is also important to consider its role in the different functions of the
company in order to meet the requirements of the standards.

In the fourth step, the organization should determine the training needs of the team. The
members of the team should know the full details of the standard in order to manage the
certification process successfully. If there is a need for more knowledge, the organization
can use consultants, in the fifth step, to give advice to create working, realistic and cost-
effective plan for implementation of the standard. (DNV)

In the sixth step, the documentation is under the scope. The documentation should cover
the requirements of the standard but also support the operation of the organization. (DNV)
According to Sower (2011, p. 126), the control of the documents is essential for a quality
management system. Personnel who use the QMS related documents must be assured that
the documents are properly approved and up-to-date. There can occur quality problems,
if for example, some procedure has changed but the documentation related to that proce-
dure has not been updated. (Sower 2011, p. 126) There are many different platforms for
documentation, so the organization should determine which platform they will use with
their documentation of the management system. The platform should take into account
the needs of the organization to ensure effective management, communication and imple-
mentation of the management system. (DNV)

In the seventh step, the organization should determine, manage and document the pro-
cesses and their interactions with their strategy, policies and objectives. The processes
should cover areas such as product and service realization, management processes and
they should meet the needs and expectations. After this step, the organization can imple-
ment the management system at the eighth step. In this step, the communication and train-
ing are the major factors in order to achieve successful implementation. (DNV) Commu-
nication is an important thing to consider in order to achieve successful certification pro-
cess, but proper communication is also required in ISO 9001 standard. (SFS-EN ISO
9001:2015)

After implementation, in the ninth step, the organization should consider a pre-assess-
ment. In this step, the organization can have a preliminary evaluation of their management
system by a certification body. This can help the organization to identify the non-con-
formance areas and allow the organization to correct these areas before the audits. Finally,
in the tenth step, the organization should select the certification body who conducts au-
dits. (DNV)

There are different views about certification processes. The processes can differ highly
depending on the source. For example, according to Disterer (2013), the first step is to
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choose an RCB. With the help of the RCB, the organization can determine which require-
ments the organization already meet and which still need some actions to achieve suc-
cessful certification. (Disterer 2013) The organization, can for example, exploit gap anal-
ysis to find the factors that require development. With gap analysis organization can high-
light those points, which currently have deficiencies and need to be improved. (Mineraud
et al. 2016)

In the main audit, representatives of certification organization carry out a site visit, which
can last several days. The representatives interview the all the responsible persons by
asking unpredictable questions related for instance to policies, related processes, details
and features. With the help of interviews, the representatives try to get the best possible
picture of the level of the certain things in the organization. After that, the certification
organization will write a report, which describes the results of the audit. The results in-
clude for example the explanation of improvement measures, which have to be imple-
mented necessarily before the next audit. (Disterer 2013)

ISO standard certificate is valid for three years from certification and after that, it needs
to be re-certificating in order to maintain it. Usually, the re-certification demands less
effort than the new certification. (Disterer 2013) Although, the required workload de-
pends on whether the standard has been changed. ISO reviews standards every five years,
and if there occurs the need for change, the standard will be updated to meet the new
requirements (Fonseca 2015).

2.5 Future trends in automation industry

According to Wollschlaeger et al. (2017), industrial communication is in the development
phase. Industrial Internet is a big future trend in the automation industry. (Wollaschlaeger
etal. 2017) Wollschlaeger et al. (2017) highlight that these concepts are not entirely new,
but they have emerged in a context of information and communications technology years
ago. However, these things have been topical lately because, new more advanced tech-
nology enables the better utilizing of Industrial Internet based solutions and developing
new solutions. (Wollschlaeger et al. 2017)

The world has changed greatly in past decades. Technology has developed, which has led
to the development of new working methods. This has in turn affected to the whole oper-
ating environment. Digitalization has brought the digital technology integrated into every
day’s tasks, but also in companies’ operation. Employees can keep virtual meetings or
work remotely. This can save huge amount of travel and room expenses, but to enable
this, the organization must have a working technology. (Alasoini 2015)

There are many things, which have developed largely in 2010’s, but for Valmet, the de-
velopment of Industrial Internet and collaboration tools have been topical. Therefore, in
this study, the future trends discuss mainly on Industrial Internet and collaboration tools.
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2.5.1 Industrial Internet

According to Posada et al. (2015), global movement can be seen in some of the most
advanced economies which are seeking to develop their productivity and efficiency in
industrial manufacturing by making use of the latest developments in information and
communications technology. [oT (Internet of things) refers to the objects, which are net-
worked, and they are equipped with solutions which provide intelligence (Wortmann &
Fliichter 2015, p. 221). Industrial internet means IoT solutions for industry. Nowadays
mobile and cyber-physical systems are used in many applications from industrial control
systems, modern vehicles to industrial IoT (Internet of things) which enable, for example,
condition monitoring, structural health monitoring, remote control and remote diagnosis.
(Sadeghi et al. 2015)

Information security is a great concern with the systems related to the industrial internet.
These systems are attractive targets for attacks, because they generate, process and ex-
change security-critical and sensitive data. Cyberattacks can be very serious for com-
pany’s information, but also even to its employees. IoT has enabled that the cyberattacks
can cause physical damage or even threat human lives. It can be seen the new challenges
will arise with the industrial IoT, for example, regarding security, privacy, standardiza-
tion, legal and social aspects. (Sadeghi et al. 2015) This study examines in particularly
the effects of Industrial Internet on standardization and the information security related
questions.

According to Sadeghi et al. (2015), in the near future, cloud-based services enable the
better management of customer requirements in the production processes and planning
by allowing a new level of product individualization with a lower cost. One of the objec-
tives of the industrial IoT is that the smart products know their history and can control
their own production process.

The warranty issues and customer claims raise different things to consider with industrial
IoT. For example, if a company outsource its production to a third party’s smart factory,
the infrastructure and any information related to the production process must be ensured
to be trustworthy. The company can be obligated to provide evidence of the quality of
resource materials and correctness of production of a product to a third party. (Sadeghi et
al. 2015)

According to Sadeghi et al. (2015), it is essential that an organization has a comprehensive
cybersecurity framework in order to protect its IoT systems. The framework should cover
all abstraction layers of heterogenous IoT systems through the platform boundaries.
Sadeghi et al. (2015) also highlight that security solutions are inappropriate if they do not
scale to wide networks of various different devices and cyber-physical systems with con-
strained resources and real-time requirements.
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Industrial Internet related solutions are currently a great trend in the field of industry
(Sadeghi 2015). Many sources have also identified industrial internet closely connected
to today’s automation industry (Rahmani 2016; Beyerer & Uslénder 2016). Therefore, it
is important to consider industrial internet in this study, because it can have impacts to
the management system, especially in the field of information security. In Chapter 7 the
connection of industrial internet to AUT’s information security and management system
is considered.

2.5.2 Collaboration tools

Collaboration is important for company’s efficiency. Collaboration can be challenging
especially if it there is no possibility to face-to-face meetings or the collaboration is im-
plemented across time zones. Collaboration tools can ease the collaboration and enable
working from different locations. They also enable, for instance, the facilitation, automa-
tion and control of the entire development process. (Lanubile et al. 2010, p. 52)

There are various collaboration tools. According to Lanubile et al. (2010, pp. 52-55) dif-
ferent collaborative development tools are, for example, version-control systems, track-
ers, build tools, modelers, knowledge centers, communication tools and web 2.0 applica-
tions. Version-control systems allow team members share software artifacts in a con-
trolled manner. There are also version-control systems, which operate in a peer-to-peer
network. By peer-to-peer manner operating version-control systems can provide a clone
of the project’s repository on local to a local machine, when centralized tools allow de-
velopers only to check out the project. In addition to traditional collaborative softwares,
Web 2.0 applications offer also, for example, direct user contributions, rich interactions
and community building. (Lanubile et al. 2010, pp. 52-55)

With trackers, the team members can access remotely to the tracking function database,
which manages issues related, for example, to defects, changes and requests for support.
Build tools allow projects maintain remote repositories and create and schedule work-
flows. The more distributed the project is, the bigger is the need for secure, remote repos-
itory and build management. Modelers are collaborative modelling tools which, for in-
stance, help developers to create formal or semiformal artifacts. Knowledge centers are
content management systems, which allow team members share explicit knowledge on
the Web. It can contain internal documents, technical references, standards, FAQs and
best practices. They can also include knowledge management activities, such as expert
identification and skills management. (Lanubile, 2010, pp. 52-55)

Communication tools can help with communication in situations when direct interaction
is not possible. Communication tools can be divided into asynchronous and synchronous
communication tools. For example, email, newsgroups and forums are asynchronous
communication tools. Synchronous communication tools are for example conference
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calls, chats, instant messaging and videoconferencing. There are various softwares which
offer these services. (Lanubile, 2010, pp. 52-55)

In the future, the collaboration tools will become more common, which allow employees
to work remotely. According to Johns & Gratton (2013, p. 8), experts have projected that
in a couple of years, over than 1.3 billion people will work remotely by using virtual
solutions. It can be identified three waves in virtual working models: virtual freelancers,
virtual corporate colleagues and virtual co-workers. The first wave, virtual freelancers,
become familiar for businesses in the 1980s when “freelance nation” of virtual workers
came up by utilizing email. The connectivity grew with computers and internet, so it also
enabled new working groups to enter labour markets, such stay-at-home parents. (Johns
& Gratton 2013, pp. 4-5)

By globalizing the second wave came up. Virtual corporate colleagues become common
in big global firms. However, virtual and remote working bring up some challenges such
lack of teamwork. The employees also lost the sense of community which also affected
to the work input. Currently, the third wave is rising to strive the way of working back to
more collaborative methods. Because of globalization and today’s work environment, the
virtual working is essential for companies. Although, the collaboration tools have enabled
the more effective way to work virtually in teams. (Johns & Gratton 2013, pp. 5-6) So it
can be said, that virtual working will be more common in the future. Therefore, its effects
on information security and the organization’s management system are discussed in this
study.

2.6 Change management

New ISO standards have brought many new requirements. New requirements as well as
reforming the management system require a lot of changes in the organization which is
why the change management is an important thing to consider. Also, ISO 9001 standard
requires planning and managing the changes (SFS-EN ISO 9001:2015). Therefore, the
organization has to pay a special attention to it.

Center for Chemical Process Safety, CCPS (2011) defines a change as some addition or
corrective action, after which the approach is not the same as the previous one. According
to Todnem (2005, p. 369), change management can be defined by a process which is
continually reviewing the direction, capabilities and structure of the organization to serve
the changing needs of both external and internal customers. In today’s highly competitive
and continuously evolving environment, the successful change management is essential
for organizations. According to CCPS (2011), the purpose of the change management is
to ensure that the possible changes have been evaluated and the actual management of the
changes have been started before the organization is making any changes.
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Luomala (2008, p.4) emphasizes that the impulse for change must come from an organi-
zation’s own activities and the identified need for change. In the change situation, it is
necessary to first define the objectives and justify the need for change. In order to achieve
successful change, it is important to pay attention also to the development of the organi-
zation’s functionality. In practice, this means that the issue needs to be examined more
broadly, taking into account, inter alia, working conditions, information flow, encourage-
ment, leadership, work content and physical conditions. (Luomala 2008, p. 4)

According to Wincek et al. (2014), there are many types of changes to which organization
should pay attention, such: task allocation changes, modification of working conditions,
personnel changes, organizational hierarchy changes and organizational policy changes.
On the other hand, the bigger the project is to which the change is affecting, the harder
the change is to implement (Cho et al. 2015). Cho et al. (2015) also say that especially
the projects which have several sub-projects are very depended on successful change
management, because they are more susceptible to changes and unpredictable contingen-
cies.

John Kotter (1995) has researched changed management in his study “Leading change”.
Kotter has presented eight steps process for change management. The process is presented
in Figure 2.5.
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Figure 2.5. Kotter's change management process (Kotter 1995, p. 61).

Kotter (1995, p. 59) says that the success in change process demands time. By skipping
the steps, it is only possible to create the illusion of fast speed, but it will not produce a
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satisfying result. The first step of Kotter’s process is to establish a sense of urgency. The
idea of this step is to get a clear vision of the change. It is important to have an evidence
which proves that the change is reasonable and urgent. The first step operates as a basis
for the second step, forming a powerful guiding coalition. Many times, the idea of a
change comes from individuals or some groups. The first step is essential, because with
a small number of people, the change process does not progress, so the leaders of the
change must motivate and show the need for change to the other people. (Kotter 1995, p.
60) According to Kotter (1995, p. 60), over 50 % of companies fail in the first step. The
biggest reason for failures is that the executives do not understand how hard is to get
people out from their comfort zones and toward change. He also emphasizes the im-
portance of leadership with questioning that there are often too many managers and not
enough leaders. (Kotter 1995, p. 60) To success, the change requires support from influ-
ential people. According to Kotter (1995, p. 61), it is said that the major change is impos-
sible if the head of the organization is not an active supporter.

In the third step, the vision should be created. The idea of the vision is to clarify the
direction in which the organization needs to move. The first draft of the vision is usually
not clear, but it should become a clear plan with help of teamwork. The sensible vision
is important, because without it a transformation effort can become confusing and take
the organization to nowhere or even to the wrong direction. (Kotter 1995, p. 63)

The fourth step, communicate the change vision, is important in order to get the change
process started. According to Kotter (1995, p. 63) the change is impossible if there is
plenty of people who are committed to the change. The change requires often also short-
term sacrifices, which can cause dissatisfaction with the employees. Without knowing
that the change will be useful, the employees will not make any sacrifices. Therefore, it
is important the communicate the vision of the change and justify its necessity. (Kotter
1995, p. 63)

The fifth step, empowering others to act on the vision, is closely related to the fourth step.
Even though, the most of the people would understand the importance of the change, there
often are also obstacles related to the change process. The obstacles can occur in different
forms, such as, individual person’s or inappropriate organizational structure. It is im-
portant to find out the obstacles and discover a solution to remove them. (Kotter 1995, p,
63)

When the relevant parties for the change have been convinced of the usefulness of the
change and the biggest obstacles have been removed, it is possible to continue to the sixth
step, planning for and creating short-term wins. The transformation requires time and the
advantages and the benefits can appear after many years. In order to motivate the people
to change, it is important to reach short-term wins during the process. If there are no short-
term wins, many people can give up or even join to those people who have been resisting
the change. That can greatly affect the success of the change process. (Kotter 1995, p. 65)
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Lindner (1998) also says that, when an employee is motivated, he/she also works more
effectively. Therefore, the whole change process is important to plan well, and not for-
getting short-term wins.

The aim of the seventh step, consolidating improvements and producing still more
change, is to take maximum advantage of the change. It is important to consolidate the
implemented improvements and produce more change. The organization can for example
Hire, promote or train current employees who can implement the desired vision. The or-
ganization also can also consolidate the process with new projects, themes and change
agents. (Kotter 1995, pp. 61-67) Kotter (1995, p. 66) also remind, that victory should not
be celebrated too early. It takes time that the changes are properly merged into the culture
and practices of the organization. (Kotter 1995, p. 66—67) Therefore, it is important to
make sure that the change process also meets the long-term goals. the company should
also remember to continually improve its operations, and not just settle with the originally
planned objectives.

The final step is institutionalizing new approaches. One big factor in this step is to present
the achieved benefits. It is important to show employees how the new approaches, behav-
iours and attitudes have helped to improve performance. Without proper communication,
people can make their own conclusions, which may not be correct. That, in turn, can cause
misunderstandings. The new approaches should be merged into the organizational culture
in order to achieve the biggest possible benefits from the change. By that way the change
can last, and is not just a momentary improvement. (Kotter 1995, p. 97)

Personnel have a great impact on the success of the change. Therefore, it is essential to
train and motivate personnel to be committed to the change. According to Gill (2003),
almost two-thirds of surveyed companies see education and training important for suc-
cessful change. Also Noe (2010) states that training is important for companies in order
to compete in today’s business environment. Motivation can be seen one key factor for
the successful change. If the employees are not motivated, they are less likely willing to
start learning the new working methods or to take necessary measures that the change
requires. The motivating requires skillful management, who can lead the change success-
fully to the end. According to Gill (2003), companies rank the leadership as the most
important factor for the successful change. Gill (2003) also finds that effective leaders
can motivate and inspire people to want to do the things which are needed to be done.
Therefore, it is important to pay attention that the managers are skillful who are respon-
sible for the change. Training should also take into account both, the managers who lead
the change and the personnel who are relevant to the change. With well-planned change
management and with appropriate training, the change will more likely to success.
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3. DESCRIPTION OF THE RESEARCH TARGET

3.1 Valmet Automation

Valmet has become the global leader in developing and supplying of process technolo-
gies, automation and services for the pulp, paper and energy industries. Valmet operates
in 33 countries and it has over 12 000 employees in 161 locations. In 2016, Valmet’s net
sales were approximately 2,9 billion euros. (Valmet 2016, p. 6-9) Its history can be seen
begun in the 1750s. Today, the company is known as Valmet, but in its history, it has
been associated with many different companies and areas of business activities. (Valmet
2017)

The roots of Valmet are in the Viapori, where a small shipyard started to operate in 1759.
The shipyard operated as an individual company to the 1900s, when Finnish state bought
the company and it became part of the state metal factories (Valtion Metallitehtaat) which
is later known as Valmet. Many companies which are nowadays part of Valmet, have
founded during the 1800s, for example, Karlstad Mekaniska Werkstad, Beloit Corpora-
tion and Sunds Bruk. In 1946 many Finnish state-owned metal factories merged into
Valtion Metallitehtaat and five years later, in 1951, it renamed to Valmet Oy. The name
Valmet was in use for half a century, and in the year 1999 Valmet and company named
Rauma merged into a new company named Metso Corporation. In 2000s Metso made a
lot of acquisitions in pulp, paper and power industries. Metso expanded its operation also
in other business areas. For example, in 2009 Metso bought a textile company, Tamfelt,
which is one of the global leading companies in its operation field and currently it part of
Valmet Corporation.

Closer to current position Valmet was moved in October 2013, when the Board of the
directors of Metso Corporation decided to demerge Metso into two companies: Valmet
and Metso. Metso’s pulp, paper and power businesses transferred to Valmet and mining,
construction and automation business remained at Metso. Automation become part of
Valmet when Valmet bought Process Automation Systems business from Metso in Janu-
ary 2015. (Valmet 2017)

During Valmet’s history, its product range has been wide, including various things such,
aircrafts, weapons, locomotives, tractors, the engines of the ships, elevators and paper
machines (Valmet 2017). Nowadays Valmet’s product range is much more focused. Val-
met is divided into four business lines: Automation, Pulp and Energy, Paper as well as
the Services. (Valmet 2016, p. 6-9) Each business line offers products and services to
their customers that are suitable for its own operation area. This study is done for Valmet
Automation (AUT), but also the other business lines are considered in the work to obtain
the best results.
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Automation business line offers advanced automation, quality control, measurements, an-
alyzer solutions and global expert services for the pulp and paper, power generation, ma-
rine oil and gas and other process industries. AUT operates globally and it offers a variety
of products and services. Typical for AUT is a project portfolio, which consists of differ-
ent sized projects.

AUT’s net sales were approximately 290 million euros in 2016 which is about 10 percent
of the whole organization’s net sales. The main products of AUT are Distributed Control
Systems (DCS), Quality Control Systems (QCS), analyzers and measurements, vision
systems as well as performance and service solutions. (Valmet) For this study, it is essen-
tial to ensure that the different processes operate as required by standards and produce
products that meet the requirements.

3.2 Valmet Automation’s management system

Valmet’s business lines have operated individually. They all have had their own manage-
ment system and they have certified standards individually to their business. At present,
Valmet has a project that aims to create a single management system for the whole or-
ganization by the end of 2018. Currently, the coverage of ISO 9001 Quality Management
System is 84%, ISO 14001 Environmental Management System is 70% and OHSAS
18001 Occupational Health and Safety Management System is 55%. Valmet’s aim is that
by 2020 at least 90% of Valmet’s people work in operations which are certified by all
previously mentioned standards. (Valmet 2016) These aims touch all the business lines.
The global management system will contain the higher level instructions which are same
in all business lines. However, in order to work effectively, there must be AUT level
management system, which operates as a part of the global management system, and it
specifies how the corporate level instructions are applied in AUT.

In this study, the various interviews were conducted and information was collected from
Valmet’s internal system to identify the current state of the organization’s management
system. Currently AUT has been certified ISO 9001 and ISO 14001, and has partial com-
pliance with OHSAS 18001. The quality manual and the instructions related to quality
and environmental aspects are stored separately in the databases. There is one software
for databases which is commonly used in the organization. Although, there are also many
other databases used alongside with the main software. Various databases and different
softwares can be seen to complicate the integration and perception of the overall picture
of the management system. Therefore, the management system should be designed well,
so that the management system would be is easy to understand and utilize, despite many
different softwares and tools.
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3.3 Lean philosophy in Valmet

The roots of lean are in 1940s Japan, where Toyota developed the Toyota Production
System. The system is based on thinking that the producing should be a continuous flow
which not requires long productions runs to be efficient. (Melton 2005, p. 662) For the
first time, the term lean production has appeared in literature in 1988 when John Krafcik
published an article “Triumph of the Production System” in which he studied diverging
production systems at car factories. The study found that Japanese’s practices are more
effective than Americans. (Krafcik 1988, p. 41-50)

Lean focuses on removing seven types of waste: over production, waiting time, transport,
inventory, over processing, motion, defects. These all factors affect the efficiency of the
production process. (Melton 2005, pp. 664—668) In addition to seven types of waste Val-
met also identify the low level of utilization of skills as a waste. Valmet aims to eliminate
all these types of wastes in order to achieve more efficient business. Continuous improve-
ment is also closely connected to lean thinking. Lean thinkers aim for perfection and to
get as near to perfection as possible, the continuous improvement is necessary. (Melton
2005, p. 664-668)

The theory of lean thinking is the base of lean philosophy applied in Valmet, but it is
refined to fit Valmet’s purpose. In Valmet organization, the lean thinking is strongly pre-
sent and built on the company’s values. Lean is merged into Valmet’s operation, pro-
cesses and strategy. Lean emphasized flow of products, services and information through
the operations and functions, rather than just maximising the use of resources. With lean
based actions, all the employees can create more value and improve work with less effort.
(Appendix A: Empirical material, Valmet Flow)

The key action in lean philosophy applied in Valmet is that Valmet has put the customer
in the middle by thinking customer in all operations to achieve high customer satisfaction.
With lean, Valmet strives for renewal and excellence by continuous improvement. Val-
met also highlights that lean organization is a learning organization that focuses on clos-
ing the performance gaps in all its actions. The occurred problems are recognized as op-
portunities for improvement and employees are recognized as problem solvers. In Val-
met, the aim is to focus on finding the solution to the occurred problem rather than search-
ing the responsible for the occurred problem. The identified problems can help to prevent
problems and threats in the future. (Appendix A: Empirical material, Valmet Flow) In
Figure 3.1 is presented Valmet’s fundamentals for lean thinking.
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Figure 3.1. Fundamentals of lean thinking (Appendix A: Empirical material, Valmet
Flow).

Valmet has described fundamentals of lean thinking as a cycle of continuous improve-
ment. The first step is identifying the value. Value is important to the companies and its
pursuing is important. (Valmet Flow) Womack & Jones (2015) proposing five principles
to guide companies. Valmet’s principles are in line with Womack & Jones’ principles.
According to them, companies have to provide first the desired value to the customers.
With this Womack and Jones mean that company should not try to convince the customers
to want things which are easiest for the company to provide. In a successful business, it
is important to hear the customers in order to provide as much value to them as possible
and to improve the own business. (Womack & Jones 2015)

The second step is mapping the value stream. In this step, Valmet instructs to document
all the current work process and identify all the steps related to value stream. After that,
it is possible to identify the steps which do not create value and eliminate those. (Valmet
Flow) Womack & Jones (2015) says that in the second step company should challenge
each step of the value stream to see do they provide value to customers.

In the third step, the value-creating flow should be done. Valmet advises making the
value-creating steps in tight sequence so the process will flow smoothly towards the cus-
tomer. (Valmet Flow) Womack & Jones (2015) say that the flow should be continuous
and the waiting times and inventories between steps should be eliminated.

The fourth step is establishing pull effect. In this step, the customer pull value from the
next upstream activity. (Valmet Flow) Womack & Jones (2015) says that the firm should
let the customer pull value from the company. According to them, the pull method brings
more value than the push methods which are used by a firm with long response times
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because they try to convince the customers that they want what the firm has already pro-
duced.

The final step is seeking the perfection. When the value is specified, value streams are
identified, waste is removed and both flow and pull are introduced, the process begins
again and continue until a state of perfection is reached. (Valmet Flow) According to
Womack & Jones (2015), the process of searching the perfection is endless and the perfect
state is provided with zero waste.

Lean is taken into account in Valmet as well as in production, design, management and
in all other activities of the company (Valmet Flow). Because the lean culture is strong,
lean philosophy has to be considered also in reforming the management system and this
study. However, the lean is not the key factor in this work, so in this study lean is not
treated as a research subject, but it is has guided the planning and reforming of the man-
agement system.
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4. RESEARCH METHODOLOGY AND MATERI-
ALS

In this research, constructive research approach is used as the main research method. Ac-
cording to Crnkovic (2010, pp. 3), constructive research is a construction of existing
knowledge used in new ways with adding the missing links. In the construction research,
the researcher makes the projection into the future planned solution and is trying to find
solutions to fill the conceptual and other knowledge gaps. (Crnkovic 2010, pp. 3)

According to Lukka (2005, cited in Rautiainen 2014, pp. 10), the ideal outcome of the
empirical work constructive research approach is a solution to the originally find the prob-
lem but also proof the found solution in practice and has both high practical and theoret-
ical value. There are seven steps in constructive research:

1) to find a practically relevant problem which also has research potential;

2) to examine the potential for long-term research co-operation with the target or-
ganization;

3) to obtain a general and comprehensive understanding of the topic;

4) to innovate and construct a theoretically grounded solution idea;

5) to implement the solution and test whether it works in practice;

6) to examine the scope of the solution’s applicability;

7) to show the theoretical connections and the research contribution of the solution.
(Rautiainen et al. 2014, pp. 10)

The first two steps were completed already at the beginning of the thesis work. At the
first step the practically relevant problem should be found and at the second step the long-
term co-operation with target organization should be constructed. In this research the
problem was to plan a management system for Valmet Automation which meets the new
standards, but also works more effectively to support the organization’s operation in the
future’s changing environment.

The third step is to obtain a general and a comprehensive understanding of the topic. In
this study, the author increased his knowledge with literature but also with familiarizing
himself with the company’s internal materials. The deeper knowledge of the topic was
collected through preliminary interviews.

At the fourth step of the constructive research is to construct a theoretically grounded
solution. In this study, the theory was used as a background information for research but
also to show good practices. Those good practices applied to fit the company’s needs. A
large part of the research was an internal study of the company. In this phase of the study,
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the solutions to the founded gaps were searched through interviews. The interviews pro-
vided mainly qualitative data. According to Saunders et al. (2009, p. 482), qualitative data
is based on meanings expressed through words and it is a collection of non-standardized
data.

At the fifth step, the founded solution should be implemented and tested. This allows to
see, does the solution work properly. In this study, the main aim is to create a plan for
future management system. There is no confirmed date when the management system
will be implemented, but because the organization is big, the process will take some time.
Therefore, the actual implementation of the actual management system was not carried
out in this work. Although, in this study a requirements management tool was developed
to support AUT’s management system. The tool allows the organization to manage the
requirements more efficiently.

The sixth step of the process examines the scope of the solution’s applicability. In this
study, the tool has been developed according to the needs of Valmet Automation. The
tool could be suitable also for general use, but it is made for AUT, so it is intended only
for organization’s internal use. Therefore, the details of the tool do not appear in this
work. The tool is introduced in Chapter 6.3.1.

The final step of the constructive research is to show the theoretical connections and the
research contribution of the solution. Chapter 2 of this study works as a theoretical back-
ground that influenced the development of the solution. The more detailed examination
is carried out in Chapter 7.

In this study, the conducted research strategy followed Lukka’s (2005, cited in Rautiainen
2014, pp. 10) constructive research process, but it was partly modified to suit to this re-
search as well as possible. The strategy was planned to meet the objectives of the work.
The objectives were largely practical goals from the side of the organization, but other
goals were also the creation of value generated by theoretical and new knowledge of the
research. The research process of this study is presented in Figure 4.1.
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Figure 4.1. The research process of this study and the used material.

In the first step, the theoretical background for the research was gathered. This includes
acquiring the proper knowledge and understanding of the topic. A variety of sources and
databases were utilized in the gathering process of theoretical background. The scientific
databases used in the research were, inter alia, Scopus, Web of Science and Google
Scholar. In addition to scientific databases, information was also collected from libraries.
Numerous keywords were used to search for information and the search operators were
used to trim the search results. The reliability of the results was evaluated, inter alia, ac-
cording to the number of references and the year of publication. The theoretical back-
ground covered information about management systems, ISO standards, certification pro-
cess and future trends including industrial internet and collaboration tools.

After the theoretical background, the current state analysis about the target organization
was conducted. In current state analysis, the organization’s present state analysed related
mainly to its management system, standards, processes and communication. The analysis
was conducted by utilizing AUT’s internal material and interviews. The obtained results
were compared to the theory. The current state analysis was essential to conduct, because
it works as a basis for the research. The analysis enables the identification of weak and
strong spots of the organization. According to Lukka (2005, cited in Rautiainen 2014, pp.
10), the comprehensive understanding of the topic is one step of the constructive research.
By current state analysis, also the understanding of the topic increased which enabled
progress in the research.

Innovating and constructing an idea is one step of the construction research process.
(Lukka 2005, cited in Rautiainen 2014, pp. 10) In this research, the idea was formed to
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help in ISO standard clarification and managing process. The created solution, require-
ments management tool, also works as a proof of concept of this research. The tool was
found to be a viable solution for managing the requirements so it had a great significance
for the work but it also can help the organization in the future. In the fourth step of the
process, a gap analysis regarding ISO 9001 and ISO 14001 was carried out. The require-
ments management tool was utilized to identify the gaps and to manage the requirements
of the standards. In this step, the functionality of the tool was tested with ISO standards
and it proofed to be a working solution.

In the fifth step, from basis of the gap analysis the transition plan to 2015 versions of ISO
9001 and ISO 14001 was carried out. The transition plan includes the actions and sched-
ule which determines how the organization can achieve the compliance of the new stand-
ards. In this study, only the main elements of the transition plan are presented, because
the more detailed plan is intended only for company’s internal use. In order to construct
the transition plan, it was essential to conduct more focused interviews, examine the re-
sults of the gap analysis and utilize information from benchmarking to get an accurate
image of the necessary actions. Also, in this step, the transition plan was evaluated by
external auditors and their views were utilized to refine the transition plan.

The last step is to create a vision of future management system for Valmet Automation.
At this stage, the information obtained from interviews and organization’s internal mate-
rial, had an important role. It was crucial to take into account the company’s future plans
and goals, but also the future trends of the industry. With the reformation of the current
management system, the organization aims to respond to future requirements and chal-
lenges. To find a viable management system and a proper way to operate, benchmarking
was also utilized at this stage. Benchmarking was conducted with Valmet’s other business
line, because their approaches are closer to the AUT’s way to work than for example
some external company’s.
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5. ANALYSIS

5.1 Current state analysis

In order to develop the organization’s management system, it was essential to define the
current state of the management system and the ISO standards. The information for the
current state analysis was gathered from Valmet’s internal databases as well as by inter-
viewing AUT’s personnel and by observing the operation. Scientific articles also bring
perspectives into consideration and supported the obtained results. The Appendix A, de-
scribes the empirical material which was used in the study.

5.1.1 Interviews

Interviews were conducted with people who work in different positions in the organiza-
tion to make the results as comprehensive as possible. The interviews were conducted
between May 2017 and September 2017. The most of the interviews consisted of two
parts: common part and targeted part.

The common part consists of the questions related general information of the interviewee,
management system and communication. The common questions were:

e General information
o Describe briefly your job profile in Valmet.
o How long have you worked in Valmet?
e Management System
o Tell your own opinion. What is a management system in an organization?
o Can you describe what kind of management system AUT has, and how it
1s documented?
o Have you used often the documented instructions of the management sys-
tem in your work?
e Communication
o How well the HSEQ issues are communicated in AUT?
o How well the job-related communication is implemented?

The aim of common part was to collect comparable information from different positions.
The obtained material collected to a table, to make analyzing and categorization easier.
The interviews helped to determine the current state of the organization. In this study, the
management system refers the organization’s framework which works as a basis for op-
eration and it is formed in accordance with standards. However, the terms management
system and quality management system are used crosswise related to this context. In this



36

study, the term management system is used instead of the term quality management sys-
tem, because according to interviews the term quality management system can cause mis-
understandings. Also, many sources determine the term quality management system more
narrowly, for example, Goetsch & Davis (2010, p. 335) see that quality management sys-
tem refers only to ISO 9000 standard family. Although, the term management system is
used in many other contexts than quality, which results a great number of definitions.
Because the definitions vary greatly in literature, it was expected, that the definitions of
management system vary also between interviewees. Therefore, the interviews were
started by asking from interviewees their view about the management system.

Many respondents considered the management system as a basis of the business and pro-
cesses:

“Management system is the alpha and omega of everything. It is ground for business,

efficiency, developing new innovations and designing the strategy.” — Senior Manager

“Management system should include upper-level descriptions and goal and it also should

lead by step by step to practical processes.” — Director

The above definitions are well in line with the definitions found in literature (Pun et al.
1999). The clearest answers and views on defining the management system were obtained
from people who had worked on quality matters. This was also expected, because the
control of the management system belongs to the quality function. The interviews also
revealed that the term management system was not anonymous for all interviewed per-
sons. However, it is not that important to know how to define the term, but the employees
should rather understand the context of the management system and know how it is re-
lated to their own work. Based on the interviews, it can be said, that the definition should
be stressed during the management system development.

When employees know for what purpose a task is done in a way as it is instructed to do,
they are also more motivated to do so. A clear management system can help the employee
to understand the entities, as well as the impact of certain practices to other business area.
For example, a worker from production can more easily neglect to do a certain interme-
diate stage, if he does not understand its importance or he feels it useless. However, this
stage can be very important for the overall picture. Therefore, the instructions must be
clear and be linked to relevant processes.

Interviews highlighted that especially the usability and clarity of the documentation of
the management system should be improvement. The quality manual was mandatory re-
quirement in ISO 9001:2008. AUT has implemented the quality manual as a separate
document which is located in the quality database. The utilization rate of the quality da-
tabase is due to weak linking between business processes and general quality and envi-
ronmental procedures. Better linking would bring these procedures closer to the employ-
ees and the actual work. However, there are own instructions integrated into processes in



37

order to ensure that the processes are carried out correctly. Although, currently the same
instructions are documented in different databases, which complicates the managing the
documents. Several different files in different databases make it difficult to update, track
and verify the guidelines.

Valmet has a great number of software and databases used by different people. In AUT
there are many departments which have a different kind of processes and needs. This has
led to the fact that the departments have implemented different systems that they have
felt the most suitable for their own purposes. Therefore, the major reasons for the weak
knowledge regarding the documentation of AUT’s management system and its low utili-
zation rate are various separate information systems and different working methods.

According to interviewees, the level of the communication of general HSEQ issues has
been improved highly in past few years. Currently, in Valmet corporate level, the HSEQ
issues have been considered well. Every new employee in Valmet perform HSEQ related
training. HSEQ-issues are also informed well in Valmet’s intranet. The AUT level issues
are documented in AUT’s database or integrated straight into the processes. In this sec-
tion, the interviewees did not see the necessary need for improvement, although with
reformation of AUT’s management system, also the communication can be further im-
proved.

Another section of interviews was reserved for targeted questions. Targeted questions
discussed in more precisely about the work and competence area of the interviewed per-
son. The interviews were used to gather background information about processes, busi-
ness lines, functions and practices. The aim was to get also a clear picture of the com-
pany’s future directions and opinions on suitable methods from the different people.

The targeted questions were for example:

e Can you describe the process of software business? How they differ from the other
processes?

e How do you see the future of the software business in AUT?

e What kind of Industrial Internet related projects are currently going on?

e How the information security related issues have been taken into account in In-
dustrial Internet projects?

The interviews were scheduled so that the author of this study got as good starting infor-
mation as possible and got answers to the awaked questions during the process. At the
beginning of the process, interviews covered more general issues. More specific inter-
views were conducted at the later stage of the process when the collected information on
basis of theory and general interviews started to raise more specific questions.

A great number of information was gathered from the interviews, which were used in the
study. The all results of the current state analysis are not introduced in this study, because
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they are the case organization’s internal material. However, the all obtained information
has been used in the research process and they have affected the results.

5.1.2 Current state of ISO standards

The organization has already ISO 9001:2008 and ISO 14001:2004 certificates. The gap-
analysis of the new versions of these standards is presented in Chapter 6. The organiza-
tion has also partial compliance of OHSAS 18001. Even though the organization has par-
tially met the requirements of the OHSAS 18001, it has not certified it to the whole or-
ganization. According to Valmet Annual Review (2016), currently, approximately 55 %
of the whole Valmet’s organization is covered by OHSAS 18001. Valmet organization’s
aim is to certify one common global management system by end of 2018. The common
management system would cover ISO 9001, ISO 14001 and ISO 45001 (formerly
OHSAS 18001) standards. (Valmet Annual Review 2016)

Currently, AUT is identifying ISO 45001 requirements for the future certification. The
certification process is at designing stage in ISO 45001. Therefore, this work takes into
account the high-level requirements of the standard, but the actual requirements are not
defined. Information security was found to be an important factor for AUT in the future,
therefore ISO 27001 was also examined in the study. The study also ponders the possible
benefits which the standard can offer.

5.2 Benchmarking

Benchmarking was one of the main analysis techniques in this study. According to Anand
& Kodali (2008, p. 258) definitions of benchmarking vary widely. The key themes which
can be identified from benchmarking are comparison, measurement, identification of best
practices, implementation and improvement. (Anand & Kodali 2008, p. 258) Camp
(1989, cited in Anand & Kodali 2008, p. 258) has created one of the most cited definitions
for benchmarking:

“Benchmarking is the search for the best industry practices which will lead to exceptional

performance through the implementation of these best practices.”.
There are various methods for benchmarking. Stapenhurst (2009, pp. 19-20) introduces
seven methods for benchmarking:

1. Public Domain means benchmarking which use material for example from con-
sumer magazines and newspapers.

2. One-to-one 1s a method where an organization’s operation is compared to another
by visiting the other organization.

3. Review benchmarking involves often a team, which visits each participant organ-
ization, and identify the strengths, weaknesses and best practices. According to
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examination the team can make recommendations and facilitate improvement ac-
tivities.

4. Database method is a benchmarking in which an organization’s performance level
is evaluated by comparing organization’s data to other databases.

5. Trial benchmarking is implemented by trialing and/or testing other organization’s
products and services and comparing them to the similar products or services of
own organization.

6. Survey means a benchmarking method in which independent organization usually
surveying customers to examine customer’s perception of strengths and weak-
nesses compared to competitors.

7. Business Excellence Models method uses an independent assessor who scores as-
pects of the organization by a Business Excellence Model such as European Foun-
dation for Quality Management or Baldridge Award. (Stapenhurst 2009, pp. 19—
20)

In this study, three of Stapenhurst (2009) methods were used: database, one-to-one and
public domain. The first step was to decide with which organizations to perform the
benchmarking. The benchmarking was decided to conduct with Valmet’s other business
lines because their operational practices largely correspond to AUT’s practices, because
they all operate under the same parent company. Benchmarking was conducted with Val-
met’s other business lines by face-to-face meetings and by examining their management
system database. One-to-one benchmarking were either conversations or interviews, but
some meetings were also arranged as Skype conferences. With database benchmarking
was utilized Valmet’s common databases as well as documentation of business lines’ in-
dividual management system. Public domain benchmarking was also conducted in this
study, but with more narrow extent. It was carried out by examining the open material of
external organizations.

Benchmarking was used to find the best practices related to ISO transition process and
the management system reformation. The attention was paid particularly to the method
how the certain requirements were fulfilled, how the management system was created and
what kind of structure their management system has. With benchmarking, the aim was to
find out, on which level each document is classified. In this case, different levels of doc-
uments mean whether the document is a Valmet corporate, AUT or business function
level document. In Figure 5.1 is presented the relations between different types of bench-
marking and the key outcomes achieved from the benchmarking.
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Type of benchmarking

One-to-one Database Public domain

Vision of the
future
management
system

Use interface

Level of the Best practices

requirement for structure

Best practices
to fulfill the
requirements

The greatest outcomes of the benchmarking

Figure 5.1. The relations between the type of the benchmarking and the outcomes.

There are different ways to document the management system. Benchmarking revealed
for example that documentation of the management system can be conducted with more
visual interface or manual-type documentation method. The visual interface can contain
for example process charts or figures which are tied to the usability of the system. The
users can, for example, move in the database by clicking some part of the process chart
to get additional information about it. In this case, manual-type documentation method
means a documentation system, from where a user searches information through a table
of contexts.

When the company is large and has several different functions, it is good to understand
that all the documentation related to the management system is not in one place, and also
the functions have their own guidelines that are part of the entity. However, the guidelines
of the functions should be in line with the general guidelines of the organization. To en-
sure this and to improve the efficiency of the management system, linking between the
functions and the management system should be done.

The visual interface can be seen more modern solution than a manual. According to in-
terviews, the visual version is more user-friendly, and it illustrates better the management
system and the company’s overall picture. The visual interface enables, for example, more
effective usage of process charts and illustrative figures. Visual interfaces can also pro-
vide some other benefits. According to Goldman (1999, p. 295) visualization can aid
learning. Also, Kirrane (1992) has studied visual learning and according to her, the visual
pictures help to get people’s attention. (Kirrane 1992) With visualizations, it is easier to
describe the relationships and the structure. Therefore, more visual management system
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could raise personnel’s attention and can help them to understand the management system
as an entity. According to current state analysis, the challenge is to understand the man-
agement system’s relation to processes and the actual context of management system.
Therefore, it needs to be paid special attention to the clarity, usability and binding of the
management system to processes.

On the other hand, the manual based management system can ease the forming of a qual-
ity manual. Although, the quality manual is not required anymore in 2015 version of ISO
9001 standard. Therefore, organizations can consider new options for their management
system. However, even the quality manual is not mandatory anymore, it can offer benefits
for organization. For example, if the manual is made for external use, the organization
can convince external parties of high-quality operation.

Even if the company uses a visual interface, it must form a tree structure as a ground of
the system. New ISO standards use a common structure. Therefore, it is worth to consider
would it be sensible to use the same structure as the standards. There are many positive
sides which can be identified with this approach, such, it can ease the auditing, but it also
can aid to update the system. The same structure as the standards can ease the job of
auditors, because they can check more easily, has the organization considered all the
clauses of the standards. Also, updating can be easier if documentation of the manage-
ment system has the same structure as standards. For example, if the standard is renewed,
itis easier to check what is still missing and how many changes need to be done. However,
AUT aims to create the management system which can create the greatest benefits as
possible for organization and not just to ease the auditing. Therefore, it was particularly
important to consider which factors enhance the usability of the management system and
which could help to improve the company’s performance.

In terms of structure of the management system, the benchmarking with other business
lines was also particularly important because Valmet is developing a management system
that covers the entire organization. Although Valmet is developing an organization’s
comprehensive management system, AUT needs to develop its own management system,
which specifies corporate level instructions and explains how AUT apply them in its op-
eration. However, the management system must be in line with Valmet’s management
system and operate as a part of it. The structure of documentation of the management
system was not only benchmarked with other business lines but also with public domain.
Benchmarking was found very useful research method because it revealed many good
practices that other organizations have used with their management system.

The biggest findings of the business line benchmarking related to the ISO standard tran-
sition process. It was important to know which clauses of the standards were already de-
termined or were planned to be determined at Valmet corporation level. This was im-
portant because, if some processes have already been determined at Valmet corporate
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level, it is not sensible to design and determine the processes again at AUT level. Alt-
hough, the suitability of Valmet corporate level descriptions for AUT must be checked,
and if necessary, more detailed descriptions should be created.

The benchmarking which was implemented with Valmet’s other business lines helped
also to determine the actions what actions needed to be done to fulfill the requirements.
Also, the transition processes of the other business line were benchmarked. Their transi-
tion process was generally conformed to a process that can be described on the upper
level through five steps:

Identifying the changes in new ISO 9001 and ISO 14001 standards
Performing a gap analysis

Filling the missing links

Performing internal audits

A e

Identifying areas for improvement and making the actions.

The transition process was success at their business line, so the process as well as the
other information from benchmarking was considered in the creation of AUT’s transition
process. Only the general characteristics of the process are presented in this study, be-
cause the more detailed process is intended as an internal material of the organization.

One-to-one benchmarking was also utilized so that different views can be taken into ac-
count in the creation of the future management system. The information obtained from
one-to-one benchmarking helped to shape the vision of the future management system. It
also aided to determine the level of the documents, for example, answer the questions
such is it necessary to create a lower level instructions to specify certain corporate level
procedures. The aim was also to find the best practices for fulfilling the requirements and
for the structure of the documentation.

The information gathered from benchmarking was utilized with the transition process and
with planning the future management system. The gathered information was compared
into scientific material and the material obtained from AUT. On this basis, the transition
process and the future management system was created and the outcomes the analysis
process and the outcomes are presented in the following chapters.
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6. TRANSITION PLAN

6.1 Transition process

AUT will transit from ISO 9001:2008 to ISO 9001:2015 and from ISO 14001:2004 to
ISO 14001:2015. Both standards will be certified simultaneously, so they will be consid-
ered as a one transition process. The literature was used in the planning of the transition
process. The literature views of the certification process are discussed in Chapter 2.4. The
process follows mainly the process described by DNV (Figure 2.4), but it has been mod-
ified to be suitable for the organization. The modified transition process is presented in
Figure 6.1.

1. Obtain the

SR 2. Review literature 3. Gap analysis

4. Review 5. Fulfill the 6. Consider pre-

consultant options requirements assessment

7. Transition review

Figure 6.1. Transition process.

The transition process is described in more detail in Chapters 6.2 — 6.4. In Chapter 6.2,
the background of this transition process is described and first two phases of the transition
process. Third and fourth phases are presented in Chapter 6.3. The last three steps are
presented in Chapter 6.4.

6.2 Background

The starting point for this research was that the decision to move to the new standard
versions had been already made. The decision was clear because there was only one other
option, to abandon the standard. However, the standards are essential for business, there-
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fore standard abandonment was not an option for the company. So, the first step. obtain-
ing the standard, was already done at before this research was started. In that step, the
organization become familiar with the standard and make the decisions would it certifi-
cate the standard.

In the second step: reviewing literature, a deeper knowledge of the standard and the tran-
sition process were collected. The literature review of the topic is conducted in Chapter
2. The most important findings were to improve general knowledge and to find the best
practices from different processes. Together with interviews and observation, a literature
review enabled the creation of a picture of the future management system. It was good
that a picture was obtained at an early stage, so that the factors related to the future per-
spective could be considered in the transition to the new versions of the standards. The
different factors were, for example, the form of the management system, future documen-
tation guidelines, communication guidelines as well as management guidelines. This sup-
ports, lean philosophy, for example, documentation is done to fit the future management
system with the best possible way and by using the common documentation instructions.
More information and findings on future management system are presented in Chapter 7.

6.3 Gap analysis

The gap analysis was carried out for ISO 9001:2015 and ISO 14001:2015 standards. Gap
analysis used to find out whether the new standard versions meet the requirements. The
organization has already the certifications of former versions of above-mentioned stand-
ards. The organization has been audited based on the previous versions and it has got the
certificate by meeting the requirements, therefore mainly just the revised requirements
were considered in gap analysis. Because there are also same requirements in the old and
in the new versions, the more specific consideration is given only to the new require-
ments. The gap analysis process is presented in Figure 6.2.
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AUT meet No actions

the require- needed
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Certification

Determine the
needed actions

Implementthe
needed actions

Figure 6.2. Gap analysis process.

The first step of the process is to compare the requirements of the former and the new
versions. If the requirement appears also in former version, the requirement is seen al-
ready completed, so there is no need for further actions. Those requirements that are new
or changed must be noted down and after that, they have to be examined in more detail.

Next, it is necessary to determine would the new requirements already fulfilled. To clarify
the fulfilment of the requirement, it should be defined to which functions the requirement
it is related. From the databases of the functions and with the help of the responsible
persons it is possible to determine the level of compliance.

If the organization does not meet the requirement, the actions to should be defined. In this
stage, also a transition plan for certification should be implemented. The transition plan
is a plan which determines how the detected gaps will be fulfilled in the organization. It
determines the actions, timeline and the way to monitor and report the progress of the
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certification process. The responsibilities for the transition process also will be defined in
the transition plan.

After the organization has defined the needed actions, the implemented transition plan
should be followed. When the needed actions are completed, it must be checked again
does the organization now meet the new requirements. After the organization has checked
that it meets all the requirements of new standards, it is ready for certification. The audits
will be conducted by authorized certification body.

6.3.1 Requirements management tool

In order to analyse, manage and monitor the compliance level of the requirements, the
tool for requirements management was created. The tool is created in Microsoft Excel
because it offered a suitable platform for the purpose. The fact that the new ISO standards
have the same structure was taken into account in the designing process of the tool.

First, all the clauses of the ISO 9001:2015 and ISO 14001:2015 were placed on the table.
Next, each requirement of the ISO 9001 and ISO 14001 compared to each other and
marked down if there is possibility to combine those requirements into one requirement.

For example, ISO 9001 has a requirement:

“Top management shall demonstrate leadership and commitment with respect to the
quality management system by ensuring that the resources needed for the quality man-
agement system are available?”,

while ISO 14001 has almost the same requirement:

“Top management shall demonstrate leadership and commitment with respect to the
quality management system by ensuring that the resources needed for the environmental
management system are available?”.

So, it is possible to combine these requirements into one requirement:

“Top management shall demonstrate leadership and commitment with respect to the
quality management system by ensuring that the resources needed for the quality and
environmental management system are available? ”.

This not only eases the reviewing the requirements, but also helps to organize the require-
ments for management system. All things are not reasonable to present separately, for
example in some situations it makes more sense to present the quality and environmental
issues in the same context. In Figure 6.3 is presented one section of the tool.
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5 LEADERSHIP
1ISO 9001 5.1 Leadership and commitment
1ISO 9001 5.1.1 |General

511 Does top management demonstrate leadership and commitment to QMS and EMS by:
ISO 9001 5.1.1.e |e) ensuring that the resources needed for the QMS are available?

ISO 14001 5.1.1.d |d) ensuring that the resources needed for the EMS are available?

Does top management demonstrate leadership and commitment to QMS and EMS by
Combination [5.1.1 ensuring that the resources needed for the QMS & EMS are available?

Figure 6.3. Requirements management tool.

Next, the requirements were compared to the former versions. If the requirement was new
or changed, it marked with “x” to the column “Changed”. This enables the user of the
table to sort the table and analyze more easily for example which requirements have
changed. There is also column for additional information according to the change. In Fig-
ure 6.4 is presented how the changes are marked to the table.

6 PLANNING
6.1 Actions to address risks and opportunities

6.1.2.a |a) actions to address these risks and opportunities?

Figure 6.4. The example of change section of the tool.

When the new requirements have been clarified, the requirements were targeted for dif-
ferent levels and functions. Because of the Valmet’s global management system project,
the link to system shall be secured. There are various requirements which should be de-
termined in more detail in AUT’s documentation in order to be compatible with automa-
tion business. Therefore, the requirements must be analyzed and to find out should the
guideline be documented in Valmet or AUT level.

Next, it was determined to which functions the requirement is related on. At AUT there
are several functions, so it is important to determine which function must consider the
which requirement. In Figure 6.5 is presented an example of using the tool to categorize
the requirements.

Figure 6.5. The example of using the tool to categorize the requirements.
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The next step was to assess the fulfillment of the requirements. The column “Comments
/ Actions” contains information about the about the actions needed to be done to achieve
the compliance. The level of compliance is set on a scale of three stages compliance,
partial compliance and lack of compliance. In the table, these are described by letters C,
P and L. To improve visualization, also color coding has been used to describe the level
of the compliance. In the column “Evidence of conformity” is presented the link to the
documented material which proves the conformity.

Conformity means that the organization meets the requirement. If the organization meet
the requirement there is no necessary need for actions. However, if there has been found
better solutions or places for improvement, the actions are determined to the column. In
that case, the changes are not mandatory for the standard, but they will improve the or-
ganization’s activities. This additional information about improvement is important for
the organization, because their aim is not just to meet the standards, but also to develop
their own operation as well as possible.

Partial conformity means that the organization has not a full compliance with the require-
ment. The requirement for example may have changed, so there are some new elements
which the organization has to take into account.

Lack of conformity means that there are serious shortcomings, which must be corrected.
The steps to conformity are specified in the table. There are as many steps that the re-
quirement need to be fulfilled. After every step, there is a column “Status” which reflects
the current state of the phase. This will enable the effective monitoring of the process. An
example of the process monitoring is shown in Figure 6.6.

Figure 6.6. The example of requirements management.

After the all requirements have the conformity status, the organization meets the all re-
quirement of the ISO 9001:2015 and ISO 14001:2015. In this study, the tool was used
first to ease the gap analysis process. At the later stage of the thesis project, the tool was
also used to categorize the different standards. It used to help to find a suitable structure
for the future management system. In the future, the organization will be able to take
advantage of the tool for certification of new standards and requirements management.
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6.3.2 Gap analysis outcomes

The results of the gap analysis showed that there was a high number of changed or new
requirements at ISO 9001 and ISO 14001. In the analysis, the requirement was not con-
sidered as changed if the change was negligible, for example, wording change. However,
some wording changes can have a strong influence on a meaning of the requirement. For
example, the substitution of word managing by leading changed the significance of the
claim considerable in ISO 9001:2015. Leading can be seen more participatory and guid-
ing than managing. Therefore, if there was a doubt that, for instance, a new word form
can have influence on the significance of the requirement, it was considered as a changed
requirement. It was more sensible to review too much than too few requirements, there-
fore the number of new or changed requirements may be slightly larger than the actual
one. If the number of requirements reviewed would have been too small, it would be
possible that some clause would be ignored. That, in turn, can lead to that the company
may not meet the requirement. The starting position of the new or changed requirements
according to gap analysis is presented in Figure 6.7. The actual scale is hidden from this
work, because it is intended as an internal material for the organization.

Conformity Partial Conformity Lack of Conformity

Figure 6.7. The starting position of the new/changed requirements.

According to gap analysis, many of the changed requirements were already fulfilled in
AUT. Although, the most of the requirements has a partial conformity, which means that
they still need some actions. These can, for example, be requirements, which have minor
changes. In that case, the organization should, for example, update current instructions to
meet the new requirements and inform the relevant parties of the changes.

The last category is lack of conformity, which also was the smallest category. The re-
quirements which are in this category, are mainly new or contain major changes. With
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these requirements, the organization has more job, because it may need to design com-
pletely new processes, guidelines, practices and documentation.

A high number of requirements needed actions. Some of them were individual require-
ments, but most of the requirements were related to larger entities, such risk-based think-
ing, life cycle management, externally provided processes, control of changes, leadership
and communication. Monitoring the larger entities is easier than monitoring a large num-
ber of individual requirements.

The entities on which AUT should pay attention especially are risk-based thinking and
externally provided processes. These entities have been chosen for further consideration
in this study because, according to the gap analysis, AUT needs to put the greatest input
to update these requirements. As the results of the gap analysis showed, the organization
has a great number of other requirements for reviewing and fulfilling, but they are not
discussed in more detail in this study due to the scope of this study.

In ISO 9001:2015, risk-based thinking has emphasized. Clause 6.1 discuss risks and op-
portunities in both ISO 9001:2015 and ISO 14001:2015 standards. However, risk-based
thinking has also been discussed in other sections of the standards too. With this, ISO
aims to emphasize the risk-based thinking and bring it into part of organization’s every-
day operation. The risk management was already at good level at AUT before the new
standards. Although, because risks and opportunities is a new entity in this extent and the
documentation requirements have changed, it is essential to pay a special attention to this
entity.

Risk and opportunities comprise the all operation of the organization so it also involves
all the functions. There are instructions of risk management at Valmet corporate level,
but there should also be AUT level instruction and more specific instructions in every
function. The functions have processes which vary much, so one risk management pro-
cess can not cover the whole operation of the organization. The risk management actions
should be determined in more specific at functions own database to clarify for example
at which points of the process the risk assessment and measuring is done, and what are
the actions if risks occur. However, functions’ instructions must be in line with AUT’s
and Valmet’s instructions.

Externally provided processes was also an entity, which has changed much, and it also
needed attention from the functions. Many requirements that are related to externally pro-
vided processes are already familiar from ISO 9001:2008. In the 2015 version, these re-
quirements are presented as their own entity and the requirements have also changed.

Externally provided processes are related substantially to different functions, because dif-
ferent functions have different processes where they utilize external services. Currently,
the organization has not defined outsourced processes as a whole, but outsourced pro-
cesses have been defined in different databases for different purposes. Therefore, the first
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step with this entity will be that the business functions considers their outsourced process,
services and products and base on the consideration they express their opinions. From
base of information gathered from functions, it is possible to form an overall picture of
the organization’s outsourced processes.

After this, the criteria for evaluation, selection, monitoring of performance and re-evalu-
ation for previously identified external providers should be defined. The organization
must also maintain documented information of these activities and any necessary actions
for evaluations. (SFS-EN ISO 9001:2015, p. 61.) Even the organization and its functions
have considered externally provided processes also previously, there are many parts
which are needed to be improved. The greatest improvements are required in the field of
criteria for evaluation, selection and monitoring the process, product and service provid-
ers. Even the criteria would be documented properly, they also should be used. Therefore,
the criteria should be clear and available for relevant parties.

In documenting, attention should be paid to that the documents from different levels are
in line with each other. With well-made planning and appropriate linking, the clearer en-
tity can be created. A clearer entity also improves usability of the instructions. When all
the instructions are planned well and the linking is done properly, the whole management
system will be more effective.

6.3.3 Review consultant options

Companies can use external consultancies during the transition process to assist with dif-
ferent tasks related the transition process (Casadesus & Karapetrovic 2005). Therefore,
the organization should consider, would it be worthwhile to use an external consultant.
According to DNV, the consultant can advise the organization with workable, realistic
and cost-effective strategy plan for implementation. The transition process was decided
to be implemented mainly with internal resources, so that the knowledge embedded from
transition process will stay in the organization.

However, the possibility for consultation will be re-examined during the process. If some
questions rise about interpreting of requirements, the consultation can aid with fulfillment
of the requirements. The other option is to make use of consultation after the requirements
are fulfilled. The certification body can help with pre-assessment, to ensure that the re-
quirements are fulfilled to the right extent. If any remarks appear, there will be still time
to take the necessary actions before auditing.

6.4 Fulfilling the gaps

The fulfilment of the requirements involves many different parties from the organization
such different business functions. To fulfill the requirements the functions should also
develop their procedures and documents related to them. The process for fulfilling the
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requirements was developed, to facilitate the guidance and monitoring of functions the
progress of the process. The quality team assigns tasks to relevant functions, that will
follow in Figure 6.8 presented steps to fulfill the requirements.

6. Inform the
concerned
parties and

3. Implement
2. Determine the plan and
the respon- create /
sibilities update the
documents

1. Create a
plan for

4. Determine
the parties
who need to
be informed

5. Identify
the needs of
training

fulfillment of
requirements

arrange the
training if
needed

Figure 6.8. Steps for fulfilling the requirements.

Each function assigns a responsible persons, who have the task to fulfil the certain re-
quirements at function. First, the responsible person creates a plan which determines the
actions which must be done within the schedule. Next, it should be defined who is re-
sponsible for each task of the plan. There are different levels of the requirements. Some
tasks can contain for example just minor actions, but some can require a great labour
input, if the function has to develop for example completely new process and describe it.
Therefore, different requirements can demand different amount of work and resources.

After the plan is created and the responsibilities are determined, the plan should be im-
plemented. If the plan is designed well at the earlier steps, there are better chances to
success with the implementation. It is essential to change processes and practices to meet
the new standards, but it is also important to remember to update documentation. The
requirement can demand new documents, which should be created. Though, the old doc-
umentation should be reviewed, so that it does not provide outdated or duplicate infor-
mation.

Once the implementation is ready, at the fourth step, it should be determined which party
needs to be informed of the change. These parties are especially those people who are
related to the changing practices, but if the change is big, the matter should be communi-
cated more widely.
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At the fifth step, the need of training should be identified. The need depends highly on
the level of the change. Training is important so that the employees know what has
changed and how the changes affect their operation. The training enables that the changes
take effect also in practice. Goetsch & Davis (2010, p. 272) say that it is important that
managers know what training is needed in the organization. However, managers face dif-
ficulties to determine the needs of training. (Goetsch & Davis 2010, p. 272) Although, it
can be said that the needed training is easier to identify in the scope of the standard tran-
sition, than the training which is related to the organizational general operation. The start-
ing point for the training should be the changes that were made to meet the requirements.
The managers of the business functions know best what training is needed to make the
relevant people aware of the changes. Therefore, the managers of the functions will de-
termine the needed training at the specific function.

At the final step, the concerned parties should be informed and the training should be
arranged if it is needed. There can be identified two main aspects for training. First, the
general informing related to the changed standards, and second, the more specific training
regarding the changed working instructions and methods. These aspects should be taken
into consideration while creating the training plan.

6.4.1 Consider pre-assessment

In this step, the pre-assessment will be considered. The plan for pre-assessment requires
more information on changed processes and its affects to the operation, which is why the
more specific plan and results of the pre-assessment have not been discussed in this study.
However, the preliminary plan has been made. The pre-assessment is designed to be im-
plemented through internal audits. The internal audit is planned to contain seven main
steps:

Plan internal audit
Determine the needs for training
Determine related parties

1

2

3.

4. Finalize the plan
5. Management approval for audits plan
6. Implement the training

7

Implement the audit.

If the internal audit reveals some areas which do not meet the requirements, the plan for
corrective actions should be made. After the plan for corrective actions is made, it should
be implemented. Once the actions have been implemented, the internal verification of
compliance has been achieved.
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6.4.2 Transition review

Transition review is conducted by an external certification body. The certification body
evaluates the organization, and decides on the basis of the audit, does the organization get
the certifications of ISO 9001:2015 and ISO 14001:2015. In this step, the organization
does not have the actual major tasks, other than arranging the audit. However, before the
audit, the all changes must be made and implemented.

The standards are indispensable for AUT’s operation, so auditing must go successfully
through. Therefore, attention needs to be paid to that the process progresses on time and
the all steps must be implemented with sufficient precision to achieve the best possible
results with available resources.
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7. FUTURE MANAGEMENT SYSTEM

7.1 The new requirements for target organization’s manage-
ment system

There are new demands that affect the AUT’s management system. Industrial Internet
and collaboration tools are growing trends in the automation industry. Valmet is also in-
vesting in these new technical solutions and therefore their impact on the management
system should be examined. Also, customer requirements have changed due to new tech-
nical solutions, and the changed values of the people. These impacts on the management
system are considered in Chapter 7.1.1.

Based on interviews and observations, it can be noted that the utilization rate of the cur-
rent management system database could be higher. In order to create an effective man-
agement system, the usability should be good. Therefore the usability of the management
system should be improved to increase the usability and efficiency of the management
system. The usability of the management system is considered more in Chapter 7.1.3.

7.1.1 Future trends

Valmet has paid a special attention to keeping and developing its advantage in Industrial
Internet solutions. Valmet offers, for example, remote control solutions for mills and
plants and is working to utilize big data analytics in preventative maintenance as well as
remote communication possibilities. Valmet has taken the first steps in introducing the
motion and voice control into control rooms. Also, Valmet is increasing its service offer-
ings by virtual and augmented reality applications. One example is a virtual boiler inspec-
tions demonstration, which integrates thousands of individual measurement results into a
virtual reality 3D model. (Valmet 2016)

Schallehn’s et al. (2017) IoT customer survey shows that the security concerns are the
major obstacle for customers to invest in Industrial Internet solutions. As found in Chapter
2.5.1, information security is in a key position in Industrial Internet. Insufficient infor-
mation security can have major consequences, because with Industrial Internet, the risks
are not limited only to information security but they can also threaten the environment or
the physical security of people.

Information security is a great factor also for collaboration tools. Collaboration tools have
become more and more common so the amount of information processed through them
will increase in the future. Collaboration tools can contain plenty of crucial information,
so the consequences of security threats can be large.
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In both Industrial Internet and collaboration tools the biggest risks are identified to be
caused by service providers, access control, and a platform. Unreliable service providers
can, for example, use insecure software or their methods have a low level of information
security. Valmet utilizes trusted and certified partners and service providers which in-
creases reliability. Especially ISO 27001 contributes the creation of a good level of infor-
mation security. Therefore, it is important standard to consider. Even though the service
provider is trustworthy, there are many things to which the organization should pay at-
tention. One of the biggest factors is access control. It is essential that only those people
can access the files that are intended for them. There are procedures for access control.
However, when there are coming many new technical solutions it is essential to review
the current procedures and update them to meet the new requirements.

Collaboration tools allow people from different places and organizations work together.
If there are many external parties who use the collaboration tool, it is even more important
to have a strong access control. It is also essential that the collaboration tool has a full
audit log, which enables monitoring who has seen, viewed or edited any document. The
access control can be seen even more important for Industrial Internet solutions, because
they contain risks which can have major impacts.

Even the solutions for Industrial Internet and collaboration tools have been implemented
well and the platform, as well as its suppliers, are reliable, there are possibilities for se-
curity threats. For example, the users should be taken into consideration when planning
the information security. Security awareness is one of the key factors in information se-
curity. According to Arachchilage & Love (2014), users which do not have proper
knowledge can be a great threat for information. By the scope of the management system,
these new trends should be noticed especially, because the communication and the right
actions are essential. The management system can affect greatly to knowledge of the em-
ployees. The future management system should be planned in such a way, that it gives
personnel and relevant parties all needed information clearly and easily. Importance of
usability is discussed in more detail in Chapter 7.1.3.

7.1.2 Customer requirements

According to interviews, the customer requirements have changed in past years. As in
Chapter 7.1.1 discussed, new technical solutions have resulted if no entirely new require-
ments, but at least more stringent requirements related to information security. The infor-
mation security is not only a big entity which has grown very significantly during the past
few years. People’s awareness of the environment and safety related factors have in-
creased (Costea-Dunarintu & Chitiba 2015), which has affected to common opinions and
shaped the customer requirements.
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According to Costea-Dunarintu & Chitiba (2015), the organizations must create, design
and implement new solutions for sustainable business due to the pressure of environmen-
tal issues. The companies who follow trends, have also a better reputation and brand.
According to Pefia (2002) reliability, reputation and brand are strongly related to each
other. A good reputation is also more difficult to create than lose a good reputation. Many
big companies have faced major brand value loses caused by disregarding of environ-
mental or safety related issues. For example, according to Mansouri (2016), car produc-
tion company Volkswagen has faced great brand loses caused by its emission scandal.
Therefore, it is important to pay attention to safety and environment related factors in
business and the management system, because management system works as a basis for
operation.

People’s values have changed over the years. People’s values related to environment and
safety can be seen increased. According to interviews, this can be seen also from customer
requirements which have had more and more requirements related these issues. By certi-
fying ISO 45001, AUT can improve its safety practices, but also increase its brand as a
more safety related operator. If the organization does not have certified standard, but the
other party has requirements related to that standard, the organization has to present with
separate documents the fulfilment of the requirements.

ISO 9001:2015 does not require a quality manual, but it can still be useful to create and
maintain. The requirement has been removed from the standard, because ISO aims to give
freedom for organizations to plan the best suitable method in order to document and prove
the fulfilment of the standard. However, customers and partners may request a quality
manual where they can see the description of the company’s operations in terms of quality
management. A quality manual which is created for customer or partner organizations is
usually a more compact version of the quality manual. It can contain a general description
of company’s procedures, but the more specific description is documented into com-
pany’s internal database.

Instead of creating the actual quality manual, AUT can create the manual for external
parties which communicates how quality, environment and safety are considered in or-
ganization’s operation. It should not contain information just from ISO 9001, but also
other certified ISO standards, such ISO 14001 and ISO 45001. By this way, the organi-
zation can provide effectively information about all the standards and answer widely to
customer requirements from different areas. The manual is a summary of organization’s
management system. Therefore, before creating the manual, the documentation database
of the management system, should be updated. If the management system documentation
is created well, the formation and maintaining the quality management system will be
easier.
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7.1.3 Usability

The usability of the management system can be seen one of the main requirements for the
AUT’s future management system. Based on the interviews, the current AUT’s manage-
ment system does not have the best usability. Weak usability means that the organization
does not take the full advantage from the management system. AUT aims at the effective
and high-quality operation which is why the usability of the management system should
be good. There are various factors which should be taken into consideration when han-
dling usability such, the users of the system, the platform, the structure, the documenta-
tion practices and the options for continuous improvement. The main user group of the
management system is the personnel of the organization. However, the level of use de-
pends on many different factors, for example, new employees can need more information
from management system than the more experienced employees. According to inter-
views, the main user groups of the management system are quality and HSE teams, but
the level of the usability should be increased in other functions. The user group is limited,
partly because there are various functions which have their own databases for their work
instructions. The current documentation system has been met the requirements of the
standards, but it does not take the full advantage from the management system.

The aim of this study is to create vision of the future management system, which would
offer the biggest possible benefits for the organization. It has become clear from the in-
terviews that it is not essential that every employee use the database of the management
system every day, but the system should support the company’s operation and help its
employees to act as required by the standards. Well-designed management system help
personnel to understand the importance of the management system and its linkage be-
tween the different functions. The linking between the management system’s database
and processes of functions should be made well. By this way, the management system
would not be a separate database only for quality and HSE functions, but a system which
links the different functions together and reflects organization’s working methods.

The user group must be taken into consideration at management system documentation.
For example, the guidelines should be written so that all parties who use that document
will understand it. The author of the document should consider the documentation from
the user perspective. If for instance a document is created, which target group includes
employees for different positions, it should use terms which are familiar to all relevant
people. If there is a possibility for misunderstanding, it is important to explain the terms
and abbreviations.

It can be seen, that the current document structure does not fully support all the user
groups of the management system. When designing the structure of the management sys-
tem, the users should be taken into consideration in order to create as good usability as
possible. It is important that management system’s documentation is organized, in the
way that the organization gets the maximum benefit from it. If the management system is
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built just for the certification body to get standard as easy as possible, the starting point
for the creation of the management system is wrong already from the beginning. The
standard should help the organization to improve its overall performance and to create a
basis for sustainable development initiatives (SFS-EN ISO 9001:2015, p. 43). Therefore,
it is essential to consider what the organization wants to achieve with the standard and
which is the best way to implement it. Using the same structure as standard in the man-
agement system, can help the organization with audits, but it is important to consider is
that the best solution for the organization’s operation.

Common documenting practices help with the usability of the management system. When
the documents follow the common instructions and, for example, use the same structure,
it is easier and more efficient to utilize the documents. Currently, the organization has
common templates for documenting. However, the utilization rates of the templates can
be further improved in order to create as efficient management system as possible.

The platform is also a big factor for the usability of the management system. Currently
AUT is using most commonly one database software. The database is widely used in
Valmet and according to interviews it has so far worked well to support the company’s
operation. However, AUT is considering to change their documentation database to a
more modern platform, because the currently used software is a bit outdated, which is
why the usability is not as good as with modern systems. When choosing a new docu-
mentation system, attention should be paid also usability of the platform.

Continuous improvement is also an important factor for usability. When world and work
environment develop, at the same time the usability requirements will also change. For
example, in today’s business world different collaborations tools are becoming more
common. Some documentation platforms support continuous improvement more than the
others. For example, platforms which support collaborative working, can allow the users
to give feedback straight to the document which aids with continuous improvement. By
that way the wrong information, outdated material or the things that need updating are
easier to detect and correct. It is also important to be aware that just the new platform
will not help with continuous improvement. It is essential to create the guidelines for
continuous improvement and clear documentation templates, so the documents would be
easy update also by other people than the original author.

7.2 Vision of future management system

Based on scientific material, interviews, benchmarking and Valmet’s internal material the
vision of AUT’s future management system was created. Valmet corporate’s future plans
also affected highly the vision of the AUT’s management system. As Chapter 5.2 dis-
cussed, Valmet is going to certify the common management system to the whole corpo-
ration. Though, there are big differences between the different business lines, for which
a common management system cannot comprehensively cover all business lines, other
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than on a more general level. Therefore, there have to be more specific instructions at
business lines’ own databases.

In this study, the scope was to create the vision of AUT’s management system. The AUT
should have its own management system in order to work efficiently. Although, it is es-
sential that the management system is well in line with the corporate level management
system. The communication between different levels of the management system is im-
portant. Functional linking helps to monitor that the instructions and guidelines of differ-
ent levels are in line with each other.

Corporate Common instructions for all business lines
management

system ISO 9001 ISO 14001 1SO 45001

Common instructions for AUT level

AUT level instructions Specifies, how the corporate level instructions
are applied in AUT

More detailed instructions

Local instructions Function specific Location specific
procedures procedures

Figure 7.1. The vision of the levels of the management system.

In Figure 7.1, the vision of the management system’s levels has been presented. Corpo-
rate’s common management system is at the top of the pyramid. Corporate’s common
global management system will be created in the near future. The corporate level man-
agement system will include higher level instructions for all the business lines. Corporate
level describes the processes which are common for all business lines.

AUT’s management system consists of the second and the third level of the pyramid. The
purpose of AUT level instructions is to describes and specifies how the corporate level
instructions are applied in AUT. AUT’s common instructions are presented on the second
level. AUT level documentation consists for example of AUT-level processes and their
instructions.

At the bottom level of the pyramid, there are local procedures which consist of function
specific and location specific instructions. Also at inside AUT organization, the different
functions and locations have different procedures. Therefore, there must be more detailed
instructions, which describe how the operation works at the lower level. Interviews em-
phasized that the best solution would be, that the instructions are placed directly in the
tool where the actual process is made. For example, it is more effective that instructions



61

are accessible directly from the tool they are using, than searching the instructions from
external database.

ISO 9001, ISO 14001 and ISO 45001 will be Valmet corporate level standards, and they
will be certified globally in the future. This allows the organization to move away from
unit-based certification structure and to certify one common global management system.
This will harmonize corporation’s operation and targets for reducing costs in the future.
Although, the more detailed documentation may be needed in addition to the corporation
level documentation. The corporate level documentation is high-level documentation,
which gives a good overview, but at lower levels, such in business lines and functions,
the procedures and instructions is needed to be described in more detail.

In addition to the global management system, there can be business line specific stand-
ards. The future can bring new needs that must be taken into account in the management
system. For example, future trends, new technologies and increasing customer expecta-
tions can cause needs, which can have impacts on the management system. The organi-
zation, can for example, ponder if some new standards help to meet these needs. There-
fore, it is important to design the management system in such a way, that it is possible to
add the whole new standard alongside the other standards. By anticipating and planning
the actions by keeping an eye on the future, it is possible to prevent the extra work and
support the change management.

The current documentation of AUT’s management system has been implemented on a
function basis. The documentation structure has different sections for every function.
Also, general quality, environmental and safety instructions are divided into different sec-
tions. By this way the same instructions occur in many places which make it more difficult
to update the system, but also to find the relevant information. According to interviews
and benchmarking, the most effective solution for the operation would be if the manage-
ment system would follow the process structure. Instead of the separate functions’ in-
structions, the instructions should be available chronologically according to the progress
of the process.

The effective use of this kind of solution requires a more visual interface. At the starting
page of the management system, there could be a higher-level figure of the end-to-end
process. The figure makes it possible to get better understanding of the overall picture of
the operation, understand the relationships between different functions, and to know what
to do at which stage. It should be possible to move in the system by clicking some part of
the process, and after that the further information and instructions related to that section
should be opened.

There are also general quality and HSE procedures, which are higher level instructions
and which cannot be targeted at a specific phase of the process. The general descriptions
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can be same with all these standards, which makes it unnecessary to define them sepa-
rately. If quality and HSE instructions would follow the structure of the new versions of
the ISO standards, the organization can achieve many benefits. By applying the same
structure with quality, environment and safety instructions, it is possible to create a clearer
entity. The common structure also allows the use of same general instructions in all areas:
quality, environment, safety and possibly in the future also the information security.

The structure which follows the standards, can help with auditing, because it is easier to
see how the organization has responded to each requirement of the standards. Also, it can
help the updating of management system, for example in situations where a standard has
changed. When the standards and the management system has the same structure, it is
easier to compare does the current management system fulfil the new requirements or is
some actions needed. By this way, it is possible to facilitate the change management,
because it is easier to identify which points need some changes. Figure 7.2 summarizes
the main benefits of the structure of the future management system.

Standard structure

Easy to create manual

Manual is easy to understand
by external parties

Helps with
auditing Easy to
update
Supports different
Easy to manage target groups

Easy to understand
Better

reachability Better to utilize Visualization

Helps with big picture

Easy to understand relations

Closer to the users

é&

Linking Process structure

Figure 7.2. The main elements and their benefits of the future management system.



63

By combining ISO standard structure and end-to-end process structure into part of the
management system, it is possible to increase further the effectiveness of the system. By
increasing the effectiveness of the system, the organization also follows the lean philos-
ophy. A more efficient system facilitates the usability and makes it possible to save time.

The vision is to organize business functions’ documentation of procedures under the same
structure which follows the end-to-end process. The current quality, environment and
safety procedures are documented separately, but the vision is that, the general HSEQ
procedures would be organized under the ISO standard structure. This vision would allow
the serving of the different target groups such, users, administrators of the system, audi-
tors and external parties.

Linking is an important factor, because without proper linking it is hard to find relevant
information and the duplicate documents can appear. It is essential that there is only one
master document which is referred to other documents. The linking should be imple-
mented between corporate level and AUT level, and in AUT level between general HSEQ
procedures and more detail process instructions. By that way the overall picture of cor-
poration and AUT’s operation would be easier to perceive. Therefore, the factor easy to
understand is placed to the middle of the figure, because it is achieved as the sum of these
elements.

The process structure facilitates the describing of processes in a visual way. Visualization
in a management system, such process maps can help users to understand the big picture.
Although, without proper linking the system is not efficient to use. Linking together with
process structure can ease understanding the relations between different parties. By this
way, the management system would be closer to the users, unlike currently the system is
almost exclusively used by employees from quality and HSE related roles. Well-made
linking also provides better reachability, the users can, for example, find all relevant in-
formation easier when the relevant documents are linked into specific points of the pro-
cess.

The new standard structure is becoming more common also in other ISO standards.
Therefore, it can be assumed that the structure would be the general structure for a longer
period of time in these standards. Linking the standard structure and the process structure
effectively together would ease the managing and updating of the management system.
For example, new standards would be easier to merge into the management system. This
can also ease to the updating of the standards in the future, for example, if the structure
of the standards remains the same, but the requirements changes, it would be easier to
identify the gaps between the management system and the new standard.

The standard structure would also help with auditing. The proper linking can ease the
work of auditors and the employees who are involved in the audit, because the infor-
mation that can be used to prove compliance is more readily available. It was observed in
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the study, the HSEQ issues are important to communicate with external parties. When the
HSEQ instructions are organized under the standard structure, the external version of
manual is easier to create on the basis of general HSEQ instructions. If the manual fol-
lows the standard structure, it would also be easier for external parties to understand the
manual, because the structure will become more and more common in the future.
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8. DISCUSSION OF RESULTS AND CONCLU-
SIONS

8.1 Results

The scope of this study was divided into two parts: the transition plan to 2015 versions of
ISO 9001 and ISO 14001 standards and the vision of the future management system.
Therefore, it was not possible to identify just one final result. The study produced two
separate results, which however, were important to examine together. The transition plan
and study of the future trends and future management system supported each other during
the research process.

The work was conducted as a constructive research. Different methods were used to con-
struct the results. The study utilized scientific literature, benchmarking, and empirical
material such interviews and organization’s internal databases to create the transition plan
and the vision of the future management system.

The results of this study are large entities. Therefore, this summary discusses only on the
main elements of the results, which are presented in Figure 8.1. These elements required
different levels of research measures. The biggest work was related to gap analysis, which
also included the creation of the requirements’ management tool. According to findings
obtained from gap analysis, the actual transition plan was possible to be created. The more
specific plan and the schedule to implement the transition are not presented in this study,
because it is the internal material of the organization. In this study, the transition plan is
introduced at a higher level which includes the process for fulfillment of the requirements,
consideration of the pre-assessment and the transition review.

Simultaneously with the transition process, information was gathered to create the vision
of the future management system. Valmet’s future plans were heavily taken into account
when creating the vision. The result was a management system, which contains three
layers: the corporate level, AUT level and the local level. This model is presented in
Chapter 7.2. The vision of the future management system was created in order to create
an efficient management system which utilizes the new structure of the standards, but is
also easier and more efficient to use by employees. The vision includes two main ele-
ments, standard structure and process structure which are linked in together in order to
offer benefits to as many parties as possible. These benefits and their linking to these
elements are discussed in Chapter 7.2.
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Transition process Vision of the future

1. Obtain the standard

management system

2. Review literature Standard Process

3. Gap analysis | I structure structure
4. Review consultant options
Linking

Figure 8.1. The main elements of the results.

Figure 8.1 highlights that the two scopes of this study were closely linked in together. It
also introduces the transition process which was created in the study. The figure demon-
strates with darker colors, that first four steps of the process were completed in the study
and the last three will be fulfilled according to the transition plan after the research is
ready.

The vision of the future management system will be used as a base for the reformation of
AUT’s management system. There are still many needed actions before the implementa-
tion of the vision can be started. The suggestions of these future actions and future studies
are presented in Chapter 8.4.

Reformation of the management system requires effective change management. Also, the
trends which shape the future of the quality management, can bring new issues to be
considered when reforming and maintaining the management system. As in Chapter 2.1
were discussed, there are various trends which should be taken into consideration in or-
ganization operation. For example, increasing global competition may emerge as new
competitors. Therefore, the organization should pay attention to its global operation and
ensure that all locations fulfil the requirements and objectives which are set to them. This
requires training and monitoring to contribute the fulfilment of the objectives. This is
important for an organization to maintain the competitiveness and to increase further its
market position.

In Chapter 2.1, new approaches for management were also discussed. The organization
should pay attention to managerial methods. The organization should pay attention espe-
cially to that the managers show the leadership. It is essential that the managers show
example and follow the required instructions also themselves. ISO 9001:2015 also em-
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phasizes the leadership and the top management’s commitment to the management sys-
tem. Valmet’s management can be seen to be well committed to the development of the
management system, and it is important to remember to maintain the commitment also in
the future.

8.2 Meeting the objectives

In general, it can be seen that the study fulfilled well the objectives which were targeted
to it. Because there are two different scopes in this study, the fulfillment of the objectives

must be examined also separately. These objectives have been assessed in Chapters 8.2.1
and 8.2.2.

8.2.1 1SO 9001:2015 and ISO 14001:2015 transition

The aim was to create a plan for transition to 2015 versions of ISO 9001 and ISO 14001
standards. The transition to new standards can be seen mandatory for AUT, because these
standards have a great business impact. For example, many customers of AUT require
certified standards to prove the quality of the operation. The transition could have done
by fulfilling only the minimum requirements of the new standards. This approach would
not have required such an accurate project plan, but the benefits for the organization
would also have been minimal. The organization wanted to achieve the greater benefits

by creating a more specific transition plan which would cover the global operation of
AUT.

The transition plan created in the study and the implementation of the plan started already
during the study process. The process started on time, and the plan seemed competent. It
is noteworthy, that the results of the success of the minimum goals will be achieved after
approximately one year after the plan was designed. The minimum objectives have been
met when the transition audits to the new standards has been successfully passed. How-
ever, this does not yet correspond to the success of the overall project objectives. The aim
was to enhance the operation of the company. However, this can only be observed after
a few years.

A certification body conducted ISO 9001:2008 and 14001:2004 audits during the study.
The capability of the organization to transit to the new versions of the standards was pre-
liminarily evaluated by auditors. The transition plan was already designed at the time
when the audit was arranged, so the auditors evaluated the plan. Their comments regard-
ing the transition plan were:

“Organization has made preparations concerning transfer activities for 2015 editions.
Activities are well planned, much better than average.” — The head auditor of the certifi-
cation body.
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The opinion of the certification body confirms the view of the successful plan. However,
the achieving the objectives is largely depending on the success of the implementation,
which is why the real results of the transition process will be obtained over a longer period
of time.

8.2.2 Future management system

The purpose was to create a vision of the future management system. It had to take into
account the future trends, changing customer requirements and the new standards. These
factors were considered in the study, but it is important to take into account, that the aim
was only to create a vision and to identify the factors which should be taken into consid-
eration in the reformation of the management system. Therefore, it was not intentional to
discuss any deeply on these factors in this study. However, it is important to consider
these factors more specific in further studies and when designing the implementation plan
for the reformation of the management system.

The vision was assessed at the organization. The vision was seen to be sensible and form
a good basis for the development of the management system. It can be said that the vision
met the objectives of this study, however, the overall objectives have a larger scale, which
aims to business benefits. Therefore, the actual results can be seen in a few years, after
the implementation has been done. It should be noted, that the results are not reliable
immediately after implementation. The change takes time and the results can be more
realistically evaluated after the reformed management system has become more familiar
to the organization.

The future scope was included in the study, because the aim was to prevent duplicate
work by considering future management system already while designing the transition
plan to new versions of [SO standards. The vision, as well as the ground work, supported
the planning of the transition. With this way, the study also followed lean philosophy.
Hence, the study met the objectives also in this regard. The future study, for example,
helped to understand which documents should be made on AUT level, and which will be
documented at the corporation level. The study also revealed for example that the docu-
ments should be saved also in doc-format, so they are suitable for transferring to a new
documentation platform easily in the future. The vision also helped to consider the general
documentation manners so that the documentation would be as compatible as possible
with the future changes.

8.3 Evaluation of the research

The constructive research was used as a research approach in this study. The ideal out-
come of the constructive research is that it provides solution for originally find problems
and proofs the found solution on practice. As it was discussed in Chapter 8.2, the actual
proof of solutions suitability will be obtained for a longer period of time. However, the
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transition plan was found to be working with different ways. The plan was evaluated by
certification body and it got good feedback from them. Also, the implementation of the
plan has been successfully started during the study.

A good constructive research also provides high practical and theoretical value. Accord-
ing to the evaluations and first experiences, the study will with great probability provide
high practical value for the company. The weaknesses of the research can be identified
on the theoretical side. Updating the management system to meet the new ISO require-
ments is a topical issue in many organizations. However, because the issue affects many
organizations, it is already studied widely. Many findings related the ISO standard tran-
sition are also valid only for AUT, so the amount of scientific value is relatively low.
Although, the transition process provides a good basis also for other organization.

However, the future scope can be seen to offer more scientific value. The study considers
the future trends from the perspective of the management system. The main trends are
identified and their impact in the management system have been discussed. The study
finds that the information security is a great concern related to these trends. The study
considers the role of information security in the management system. The study related
to the future management system increases the scientific value of the research and rises
many opportunities for further studies.

Different research methods were used in this study. The aim was to gather the information
of the current state of the organization through the interviews. The interviews yielded
good answers that led to a clear picture of the current state of the management system.
The interviewees also made good suggestions for the future management system. The
interviews were successful and they provided the aimed results. The layout of the ques-
tions and the interviewees were chosen so that possibility for misunderstandings was min-
imized, which also increased the reliability of the results. Although, the number of the
interviewed persons could have been bigger and the variety of the different work positions
could be wider. However, due to the schedule of the study, it had to settle for interviewing
only the most relevant people. Also, the summer holidays during the study interrupt the
arranging the interviews.

Overall, the study can be seen to have yielded reliable results and provided a great prac-
tical value for the case organization. The study also produced a theoretical value. How-
ever, the theoretical value remained at a fairly low level due to the scope of the study.
Although, the study raises many options for further research, which are discussed in the
next chapter.

8.4 Suggestions for further research

The study revealed many possibilities for further research. The study also raised issues
that should be taken into account in the reformation of the management system. In this
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study, the future trends were discussed from the perspective of the management system.
It was examined, what future trends there are in automation industry and do they have an
impact on the management system. The subject of future trends is broad, so it would be
possible to explore as an individual study. The research could study in more deeply what
trends there will be in the future in automation industry and what impacts they have on
the whole industry. The future trends would be good to consider in order to develop the
business and to achieve competitive advantages.

Chapter 2.6.1 discussed the change management. As it turned out, many great develop-
ment projects are failing already at the beginning. The management system’s developing
is a rather large project, which is why it will need special planning and sufficient resources
in order to implement the change. Therefore, the organization should study more how
does the vision of the future management system affect to the organization and what risks
does it contain.

The change management should be studied in more deeply before reforming the manage-
ment system. Chapter 2.6.1 introduced Kotter’s (1995) change management process. The
process is a widely respected model and it can be a good basis for the change manage-
ment.

Reviewing the change management process shows that the first three steps have already
been made in this study. The first step, the sense of urgency, had been identified partly
before this study was started, but it was examined more specifically in this study. The
shortcomings and improvement proposals, which were found with current state analysis,
form a basis for the development of the management system.

The second step, forming a powerful guiding coalition, has also been considered. The
team for development of the management system has been formed at a corporate level,
which aims to guide and manage the change into the common global management system.
This corporate level team should work closely together with the AUT level’s team, who
will lead the change in AUT level. The AUT level’s team has been formed to lead the
transition from current ISO standards to 2015 versions. However, the team should be
reconsidered when implementing the future management system, but it may be good to
utilize the current transition team as far as possible.

The third step is forming a vision. The vision of future management system was created
in this study and it forms a basis for the reformation of the management system. This
study does not consider the implementation of the vision and the possible risks. The risks
and the proper actions should be reviewed in order to complete the change successfully
through. Also, Kotter’s (1995) change management process should be reviewed and mod-
ified to suit to the process.
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The organization should notice, as in Chapter 2.6.1 discussed, that the success of the
change is highly dependent on personnel. Therefore, the organization should pay atten-
tion to training and motivating. In the context of training and motivating, it is important
to take into account the individual needs of the employees, for example, to identify what
training needs the employees have and how to motivate them. In this context, the im-
portance of the leadership also emphasized, and the nearest manager is in the key position.
It is good to pay attention to this in organizations operation, and to research further the
training needs in the context of the reformation of the management system.
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APPENDIX A: EMPIRICAL MATERIAL

Interviews
No. Date Interviewee
1 4.5.2017 Project Quality Manager
2 8.5.2017 Program Manager
3 8.5.2017 Environment & Sustainability Manager
4 10.5.2017 Information Security Consult
5 12.5.2017 R&D, Senior Manager
6 16.6.2017 Concept Owner
7 21.6.2017 R&D, Senior Manager
8 27.6.2017 Director, Services Development
9 27.6.2017 Senior Project Manager
10 11.7.2017 Chief Design Engineer
11 28.8.2017 Director, Industrial Internet
12 6.9.2017 Manager, Project Engineering
13 6.9.2017 Manager, Process & Machine Controls Engine

Valmet Flow

e Automation business line. Available (accessed on 14.9.2017): https://val-
met.sharepoint.com/sites/flow/Businesses-and-Areas/Automation

e Health, Safety and Environment (HSE). Available (accessed on 14.9.2017):
https://valmet.sharepoint.com/sites/flow/InfoCenter/HSE

e Lean. Available  (accessed on  22.9.2017): https://valmet.share-
point.com/sites/flow/InfoCenter/quality/Lean/Pages/default.aspx

e Valmet Industrial Internet. Available (accessed on 14.9.2017): https://val-
met.sharepoint.com/sites/flow/InfoCenter/IndustrialInternet/Pages/default.aspx

Valmet Lotus Notes Databases

e AUT Instructions and Templates
e AUT Procedures



e Direction Handbook

e Valmet Instructions

e Valmet Risk Management

e Valmet Line Organization Charts
e Valmet Q&HSE Info

Information obtained from certification body

e [SO 9001:2008 and ISO 14001:2004 audits (12.9.2017 — 14.9.2017)
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