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ABSTRACT:

This thesis’ subject is customer change order management. The main goal of the thesis is to find
points of concerns in ABB Oy Induction Machines’ customer change order management and
briefly provide solution proposals for those. ABB has researched their customer change order
management numerous times, but usually they have done it by reviewing internal operations.
In this thesis the aim is to provide improvement proposals from customers point of view. This
thesis aims to provide better insight of customer centric way of managing change requests and
change orders. First the thesis provides the basis for the research by means of literature review.
The first chapter of this thesis introduces the problem at hand for the reader and states the
research question of the thesis. The research question of this thesis was “What measures can
be taken at ABB Oy Induction Machines to improve their customer change order management
to support their customers better and to create more value for them?”. The second main chap-
ter handles project management and change orders as part of project management. The third
main chapter handles the theory and provides background from earlier research done in the
field of customer centricity and customer relationship management. The research methodology
of this thesis is mixed method approach. After the literature review part is handled, the next
chapter evaluates the case company’s current state. This evaluation is done by quantitative data
mining and assessment of change orders and change order management processes. Personnel
from three different customer companies were interviewed for this master’s thesis. The inter-
views were done in thematic open discussion. The fifth chapter describes the current state of
the case company. In the chapter six solution results of the study are presented. Three main
improvement categories were found during the thesis. Those were strengthening the commer-
cial aspects of change orders, focusing on securing the scope of delivery, and transparency in
communication. Finally, the last chapter of this thesis concludes the whole thesis and gives pro-
posals for further research.

KEYWORDS: Change order management, project management, customer centricity, cus-
tomer relationship management, engineer-to-order
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1 Introduction

This thesis is done for and together with ABB large motors and generators. Case company
has enhanced change request and change order management constantly during recent
years. The timing of change requests from customers cannot be widely influenced at the
moment and will probably never be fully controlled. This is due to the fact that the elec-
trical motors, that the case company is engineering and manufacturing, are done by cus-
tomer needs and preferences. Therefore, the case company usually has to incorporate
changes if customer wishes so. However, the Case company decided to commence out-
side-in thinking to find better ways to work with customers. In this way, it would be pos-
sible to support the case company's own operations with the help of customers, so that

it would also support the customers' needs best.

This thesis specifically investigates opportunities for improvement in case company’s
project management and change management in order to fulfill customers’ expectations
better. This research will be done qualitatively through thematic interviews of customer

companies’ personnel who are closely attached with case company’s operations.

1.1 Aim of the research

Although changes during projects’ execution are sometimes seen as a disadvantage, or
at least slowdowns, and they often lead to cost overruns, good project management and
change order management can also create commercial opportunities for companies
from change orders. Historically the case company has studied their change orders only
guantitatively and from within their own change logs. The purpose of this thesis is to
bring more outside-in thinking and assessment to the case company’s change request
and order process. By exploring the unresearched point of view the thesis tries to find
possibilities to modify the managing of change requests and orders in order to create
more flexibility, which the customers will value. This way the thesis aims for co-creating

value with customers for both the customers and the case company itself.



The research question of this thesis is:

What measures can be taken at ABB Oy Induction Machines to improve their customer
change order management to support their customers better and to create more value

for them?

This thesis is done as a part of ABB Large motors and generators Helsinki production
unit’s project management improvement. ABB had chosen a few focus areas that are to
be researched during 2022. The research aims to evolve the project management to cre-
ate more value for customers. This thesis aims to provide suggestions for improvement

areas that could be handled during research.

1.2 Limitations

As this study is conducted qualitatively through thematic interviews, only a handful of
interviewees are selected. This is because qualitative research focuses on quality rather
than quantity. As a result, the outcome of the thesis might not be fully extendable and
usable with the entire customer base. However, the thesis will also look fractionally at

case company’s operations in a generic sense as well.

1.3 Thesis structure

The first two chapters of the thesis will handle the literature review and the theoretical
framework of the substances around the research. The first chapter, Chapter 2, discusses
project management and change order management in engineer-to-order projects. The
second chapter, Chapter 3, contains the outside-in thinking part of the theory. This is

formed by customer centricity and customer relationship management.

After the theoretical part is dealt with the thesis will examine the current state of the
case company and looks at how the processes work there. This examination is done by

evaluating change order data that has been logged inside the case company’s change
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order tool. After this evaluation the next part is qualitative research that is conducted by
semi-structured interviewing of case company’s customers. Based on the interviews, the
next chapter, Chapter 6, deals with the results and findings from the interviews. Finally,
the last chapter of this thesis will conclude the whole thesis with summary and provides

suggestions for further research.
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2 Changes and change order management as part of project

management

This chapter of the thesis provides a brief theoretical background behind project man-
agement and the processes that it covers. In overall the literature review however fo-

cuses more on change order management and recent studies around it.

2.1 Project management

To understand project management, we need to first define what is a project. Project
has been defined in numerous times by numerous persons, which all differ in some way,
but also have something in common. Many of them state that the project’s purpose is
to create value for the company that does activities, or in other words operations, from

completing the project.

According to Koster (2009), there are many types of projects, which can be large or small,
and can be part of company’s main activities or supporting activities. Also, the compa-
nies that execute the processes to complete the projects can be in different industries
and produce completely different products or services. However, all projects have three

common main characteristics.
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Characteristics of a project

Risky

Uncertainty,

Complexity
Limited
Duration, Scope,
Financial

Resources, Human
Unique Resources

Objectives,
Context,
QOrganization

Figure 1 The characteristics of a project (Koster 2009).

The main characteristics are that the projects are “limited”, “risky” and “unique”. Being
limited means that the projects have pre-agreed time limit to be completed, they have
certain scope which will be accomplished, and only limited amount of assets, such as
financial and human resources are to be used to complete the project. Being risky means
that the projects are complex and there might be changes during the completion of them
because there might and will be uncertainties in them. These uncertainties might arise
from within the company or from the customers. Being unique means that projects are
never routine and never the same as another project. Even though the project might

seem to be similar, they always have some differentiating factors. (Koster, 2009).

According to Kerzner (2013), Project management’s purpose is to monitor and ensure
that projects are conducted correctly in terms of scope and cost and within time limits.
Project management’s important objective is also to increase the communication be-
tween line organizations and stakeholders of the project to optimize the usage of re-
sources allocated to the project. This also means that when stakeholders inside the or-

ganization communicate more, the production flows smoother and is easier to be
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controlled. Kerzner also mentions in his book that project management institute has di-
vided project management to 47 tasks, which can be divided to five process groups
based on the accurate handling or completion moment of the tasks. The five process

groups can be seen in the Figure 2.

Project
initiation

Project Project
closure planning

Project
management

Project
monitoring Project
and execution
controlling

Figure 2 The five process groups of project management

These five process groups of project management are project initiation, project planning,
project execution, project monitoring and controlling, and project closure. Project initi-
ation group contains, as the group’s name suggests, the tasks which should be done at
early stage of the project. Such tasks are informing the scope and objectives of the pro-
ject to stakeholders, checking the feasibility of the project and “recognizing the benefits
of the project”. Benefits of this initiation group are that it considers the costs and bene-
fits from the start of the project and verifies that the project is in line with the organiza-

tion’s values and strategy. (Kerzner, 2013; PMI, 2017).
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Project planning involves tasks such as “definition of work requirements”, “definition of
resources needed”, “estimating durations of activities” and “scheduling the activities”.
This group gives the guidelines of the project and defines the actions needed at relatively
early stage and helps the project management team and the organization in their efforts
towards the goal throughout the project. It also helps the project management team to

involve stakeholders to give inputs to the project. (Kerzner, 2013; PMI, 2017).

Project execution is the process group where all the concrete work, such as purchasing,
manufacturing, building and production work is done. Most of the costs that occurs to
the project will take place during this project group’s time phase. Project execution com-
prehends project managements tasks such as “resource coordination”, “negotiating with
the project team members”, “directing and managing the work” and “working with the
team members to help them improve”. The benefit that incurs from execution process

group’s tasks is that the project management team will ensure that everything will go

according to the plans. (Kerzner, 2013; PMI, 2017).

The fourth process group, project monitoring and controlling, provides crucial data of
the project’s status and identifies additional attention requiring areas for the project
team and stakeholders. This process group’s tasks are for example evaluating and decid-
ing actions on change requests, cost control, schedule control, risk monitoring and qual-
ity control of the project. The benefits of monitoring and controlling are that corrective
and preventive actions can be done as soon as possible if the project’s progress is eval-

uated continuously. (PMI, 2017).

The fifth and final process group, project closure, consists of the activities around finish-
ing and formally completing the project. These activities are such as finalizing the project,
verifying that the project is done according to scope and closing the contract. Other ac-
tivities could be archiving the project information and releasing organizational resources

to other projects. (Kerzner, 2013; PMI, 2017).
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Historically project management has been only seen as mastering the three most im-
portant things in projects, which were quality, cost, and time. Recently though, scholars
and experts have started to acknowledge customer satisfaction as part of project man-
agement. The importance of keeping customers satisfied during projects has grown
greatly. This will for example improve and maintain customer relationships, and ensure
easier communication back and forth, and enhance customer loyalty. (Williams et al.,

2015).

2.2 Change orders

Project management work is not complete at the stage when the scope, plan and sched-
ule have been decided. On the contrary, as the project progresses, the project team and
the project manager must be very careful about possible changes. Because things
change, and so do projects. Changes in a project often make it necessary to make
changes to the schedule and resource needs as well as the budget of the project. These

are later on referred as “change orders”. (Wells & Kloppenborg, 2016).

According to Mahamid (2017) five most common reasons that cause changes in highway
construction projects in Palestine are project scope changes by owner, unclear or limited
communication between project team, owners’ financial difficulties, material changes
and lastly design errors. These reasons can be easily related to other projects also, how-
ever at this point it cannot be suggested that they are also the most common in other
fields of projects. Nguyen and Nguyen (2020) have also stated that change orders might
lead to discord, dissatisfaction, and change resistance among project stakeholders and

especially among blue collar workers

Another study by Khanzadi et al. (2018) however suggests that while causes of change
orders can somewhat be pointed out independently, they should be treated as several
interrelated causes. They also suggest that fuzzy cognitive map (FCM) approach could be

useful in defining or evaluating causes of change orders, because it can potentially be
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better to identify all the factors that influence change orders rather than identifying just

one cause.

What if something changes during the project? Modifications are quite common in pro-
ject work. Changes often have effect on one or more things. The changes might have
effect on project’s scope, schedule, or budget, often on multiple of those and sometimes
on all three of them. Changes can arise from within the organization doing the project
or as change requests from customer side. Nevertheless, they should not be something
to fear if project management and project team act rapidly and evaluate the overall im-
pact of the change to adjust the project’s plan. One of the most important tasks of a
project manager is to keep the changes and scope of the project under strict control to

achieve a successful outcome that the customer is satisfied with. (Heagney, 2011).

Recent study done by Ahmed et al. (2016) shows that there is usually a correlation be-
tween change orders and cost overruns in projects. However, they also state that better
change management and possible prevention may allow minimizing the cost overruns
and delays on the projects and that is why organizations that work with complex projects
should invest on training project team members to handle changes. Slightly older re-
search done by Zou and Lee (2009) suggests that change management lessons learned
and cost and schedule evaluation of causes and impacts of changes on former projects
may prove to be useful in forming effectful change management practices inside an or-

ganization.

2.3 Change order management

As earlier mentioned, project monitoring is one of the tasks that project manager has.
Change order management can be seen as natural extension of project monitoring. Even
though the managing and handling of project’s changes is ultimately the responsibility
of project manager, every member of the project team, who are familiar enough with

the project’s scope, must keep their eye out to recognize and notify the project manager
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of potential changes. There are somewhat as many change order handling processes as

there are organizations creating projects, but usually they have somewhat similar work-

flow. (Roessler, 2013).

Identify potential
change order

Compeliing

reason?

Yes

Evaluate implementation
options

v

Select preferred option

No

Deciine
change

Document scope,
budget and schedule
impacts

v

v

Propose change order

Gain all
necessary
approvals?

No Decline
change

Integrate change order
with project

Figure 3 Common workflow for handling potential change orders (Roessler 2013).

The workflow starts from recognizing or identifying the potential change order. Some

organizations document those potential change orders in RFls. RFls, request for infor-

mation, are general logs used by project organizations. RFl’s purpose is to gather more

information and to examine more thoroughly whether the change should be done to the

project’s scope, schedule, or budget. (Roessler, 2013).

As earlier mentioned, changes can arise from within the producing organization or from

customer. According to Wells & Kloppenborg (2016) the changes originated from cus-

tomer should be handled almost the same way as changes from within the organization.
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After recognizing the potential change, the first step is to determine if a compelling rea-
son can be found for the change. Compelling reasons can be for example that the design
has been faulty, the organization can benefit from the change by finding a lower cost-
benefit ratio solution, or solution that shortens the overall lead time of the project. Com-
pelling reasons are sought to justify the business opportunities, effects, and values of
the changes. The next step after determining that there is a compelling reason is to eval-

uate the implementation options to conduct the change. (Roessler, 2013).

The next step after selecting the option to be proposed is to document thoroughly all
the aspects of the change in respect to schedule, budget and scope. Even though the
change will be done to the original scope of the project, the change orders are often
handled also as standalone projects. After the documentation is complete, the project
team will form a change order that will be sent to be reviewed and approved by all nec-
essary parties. In changes requested by customer the project team will create a change
order quotation, which will point out what kind of concrete changes will be made and
the price of the change for the customer. The quotation will be sent to the customer to

approve or deny. (Wells & Kloppenborg, 2016; Roessler, 2013).

If the change order is declined, no further actions are needed. Otherwise, the project
manager will continue integrating the change order into the project. For post-project
analysis, it is useful to treat the change orders as independent small projects, to make it
easier to evaluate for example the budgeting of the changes that the project has gone
through. Despite this, when approved the change order merges into the project and to

the workflow of the project. (Roessler, 2013).

2.4 Change order management in engineer to order projects

Engineer to order (ETO) production is the opposite of make to stock (MTS) and mass
production. Whereas in MTS and mass production organizations will manufacture prod-

ucts in large batches to stock believing that the products will be sold in the future, in ETO
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production the batch size tends to be small or only one piece. Under ETO environment
production the designing, engineering, and producing will start only after an order is
received that is placed by a customer. This allows relatively easy product customization
and that is why many complex products manufacturing organizations manufacture their

products in ETO environment. (lakymenko et al., 2018).

Organizations can gain competitive advantage if they can perform their custom-made
products’ producing activities in ETO environment agile and rapidly. That is why intellec-
tuals have studied management systems, customer order fulfillment and decreasing
lead-times. And some of them have noticed among other things that in order to gain this
advantage it is important to keep up to date live log of changes so that every stakeholder

concerned can observe the changes. (Amrani et al., 2010; Han et al., 2015).

Producing complex projects through ETO production however involves risks, such as un-
certainty around capacity, lead-time, cost, planning and schedule, given the fact that the
project is not done according to exact details known in advance. This is because ETO
projects are often one of a kind produced custom made projects that, as the name sug-
gests, need to be first engineered before one can know what to be procured and there-
fore sometimes for example procurement times and/or costs might cause unpleasant

surprises. (Wesz et al., 2018).

The benefit of ETO production that the manufacturing organization gains is that the fin-
ished goods and products are not kept in stock, but the producing is always completed
from scratch to delivery. This way the manufacturing organization can avoid long term
costs that are tied to products in stock and more assets are free to be used on ongoing

production. (lakymenko et al., 2018).

In ETO production, the order-to-delivery processes are often overlapped to shorten the
overall delivery times of the finished goods. Usually, the engineering is divided into at
least two phases; pre-engineering or designing, and engineering, in which case long lead

time material procurement can be started at an earlier stage, immediately after pre-
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engineering. This however also makes ETO production somewhat vulnerable to changes,
since the upcoming changes that appear later in the downstream process might also
affect the components, which procurement process or manufacturing process has al-
ready begun. Change orders or in other words, engineering changes (EC’s), are handled
differently in ETO and MTS processes, as can be seen in Figure 4. (lakymenko et al., 2018;

Wesz et al., 2018).
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Figure 4 Changes in ETO vs. MTS (lakymenko et al., 2018).

As seen in figure 4, while the projects in ETO production are custom made one-of-a-kind
projects that have to be engineered basically from a scratch, the upcoming possible
changes cannot be handled like they would be handled in MTS. In MTS the change orders
would be engineered and implemented between batches and the currently produced
batch or product version would not be affected. In ETO production, on the other hand,
changes to projects have to be implemented during the project and sometimes in the
middle of production, which causes additional costs, both in terms of excess work and

materials. (lakymenko et al., 2018).
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3 Customer centricity and customer relationship management

We live in a world of a market economy and have moved from product-based marketing
to customer-oriented marketing. Companies must constantly strive to serve and meet
customer needs better and faster. At the same time, customers want to get products and
services faster and cheaper. This is why it is important that organizations know their cus-
tomers and build relationships with them to be able to serve them more accurately and
act faster when there is less need for difficult discussions and misunderstanding at the

order stage or even in the middle of projects.

This section of the thesis handles customer centricity and customer relationship man-
agement, which are key factors in understanding segment and customer specific needs,

and value creation for customers.

3.1 Customer centricity

In the past, customer centricity has only been considered as a term that praised the op-
erations of one's own organization and tried to attract both customers and equity inves-
tors. However, in today’s world, if companies want to stay relevant and competitive, they
actually must put customers first. Customer centricity has grown into a holistic strategy
and approach that no longer merely sells the product but seeks to sell solutions that

create more value for customers in order to satisfy customer needs. (Giménez, 2018).

Peppers, Rogers, and Kotler (2016) have mentioned that customer centricity and cus-
tomer relationships help organizations to take customer’s point of view, improve cus-
tomer experience and manage customer value. As an organization it is important to re-
member that customers create all of the revenue that you get. Without customers there
is neither sales nor positive turnover. Companies also need to pursue creating customer
value through superior customer experience and relationships in order to be truly suc-

cessful and gain growth.



22

The internalisation of customer-centric operations in a company is not one rapid sprint,
but on the contrary internalization takes time, as the entire staff must be involved in this
way of thinking and operating. This means that all departments inside the organization
need to adapt to the customer centric mentality, instead of only empowering the front-

line staff of the organization. (Giménez, 2018).

3.1.1 Customer needs

In today's market, it is not possible to sit in a factory and wait for a customer to order.
That time is over. Demand is formed when consumers feel the need to buy. Customer
centricity theories emphasize understanding the customer’s needs. One key factor in or-
der to determine the customer's needs is that the customer's operating environment
must be understood. However, understanding this has proven to be somewhat difficult
because the customer needs are everchanging and sometimes they don’t even them-

selves know what they want. (Faruqui & Trewn, 2017; Giménez, 2018).

Needs can be classified in two groups. These groups are primary needs and secondary
needs. Primary needs are the things that people need to have to live, such as protection,
health, water, and food. Secondary needs often arise from social interaction. People tend
to want to buy the same things that other people have bought, and customers tend to

buy products that mainstream is buying at a given time. (Giménez, 2018).

3.1.2 Customer satisfaction

The importance of customer satisfaction has been recognized in recent years to be very
important in business-to-business marketing. It has even been implicated to be the cor-

nerstone of business-to-business marketing. (Austen et al., 2012).
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Chavez et al. (2016) have mentioned in their recent study that the quality and delivery
performance of product has high effect on customer satisfaction, even higher than the
cost of the product. Another study by Sun and Kim (2013) suggests that customer satis-
faction has effect on return on assets, profit margin, market value added and return on

equity of the organization.

3.1.3 Outside-in thinking and acting

While customer centricity has been evolving a while now, a few new concepts has been
forming around it. One of which is Outside-in thinking and acting. The concept itself
means that we should try to understand and incorporate customer needs into our own
main operations and products. This way the commodity will be creating more value for
the customer. Organizations have been developing their business models to strengthen
their insights of customer needs. Outside-in thinking has been mostly used in marketing
and product development to find product strengths and weaknesses. And this has been
done in both business-to-business market and in business to consumer market. However,
there can be advantages also when integrating this thinking to daily activities during

manufacturing. (Musarra & Morgan, 2020).

According to Wu, Liu & Bao (2021), outside-in thinking is a straight continuum and im-
portant factor in customer centricity. When you know your customers, you can provide
them products and services rapidly when needed. Sometimes, you can even anticipate
their needs prior to their requests. This also applies to manufacturing organizations and
to their suppliers. The better the suppliers know the field where you work and the pro-
jects you handle, the better they are to support the needs you might have. And because
of this, it is also beneficial to embed the outside-in thinking also through the whole value

chain.

However, outside-in-thinking is not easy to pull off. This is because of four reasons that

are somewhat fighting against it. According to Pietersen (2016) the first is human
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psychology, which means that outside-in-thinking fights our nature because we are built
to think inside-out. The second is misleading advice, which means that even the experts
might not know how to truly incorporate outside-in-thinking and the guidelines cannot
be followed totally. There are numerous popular frameworks that are used by experts to
support outside-in-thinking but actually these start the assessment from inside. Such are

for example SWOT analysis, balanced scorecard, and the product matrix of cash users.

The third reason is organizational barriers. This means that organizations are usually try-
ing to incorporate outside-in-thinking from the sales and marketing operations, it should
be incorporated into all of the organization’s actions. Basically, each and every of the
organization’s workers should work to establish this, even though they didn’t truly know

the meaning behind it. (Pietersen, 2016).

The fourth and last reason is confusion about the relationship between strategy and
planning. These two are completely different things and the too often used term strate-
gic planning only causes more confusion and misunderstanding and does not lead into
working strategy. Organizations should first establish their strategy, and only after that
they are to plan and determine how to pursue that strategy. Also, because the environ-
ment is constantly changing, they should all the time continue to learn and adapt after

the strategy and plan is set. (Pietersen, 2016).

3.2 Customer relationship management

Customer relationship management (CRM) has been evolving ever since customer re-
tention and customer lifetime value was recognized. The base thought of CRM could be
seen as that strong customer relationships and continuous collaboration with customers
can and will create value for both customers and the organization that is practicing the
CRM. In matter of fact, CRM can be seen as a way of acting or as a strategic approach to
pursue highly sustainable relationships with customers, to maintain continuously im-

proving customer satisfaction. Organizations use CRM to gain valuable customer
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relationships that ensure continuing order backlog to create corporate profitability and

hence shareholder value. (Payne, 2005).

According to Adrian Payne (2005), there are three distinguishing characteristics that are
key features or principles of relationship marketing. These are acknowledging the im-
portance of retention of profitable customers, importance of multiple markets and im-

portance of a cross-functional approach to marketing.

Acknowledging the importance of retention of profitable customers means that organi-
zations should not only build relationships to every single customer that they can find,
but they should also evaluate specific customer’s lifetime values and strive to prioritize
the customer relationships that are most profitable. This way the organization can max-
imize the lifetime value of their customer base. Customer specific lifecycle value can be
calculated by accumulating future net profit flow of that customer and then discounting
it back to the present. While evaluating the customers profitability it is important to rec-
ognize also that loyal customers can be seen both as just a customer and as well as busi-
ness asset. In addition to contributing revenue by making purchases repeatedly, loyal
customers also act as advocates and generate new customers for the organization.

(Payne, 2005).

Acknowledging the importance of multiple markets means that to achieve long-term
success, organizations need to build relationships with multiple market domains. There
are six market domains which all have their indirect or direct effect on the organization’s

success in marketplace. (Payne, 2005).

Acknowledging the importance of cross-functional approach to marketing means that
organizations should keep in mind that the image that customers and marketplace gets
of the organization is not only made by marketing department. All functions inside the
organization are responsible of this. Therefore, it is important that all employees of the

organization should know that they perform a role in serving customers, and they should
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together pursue towards better customer satisfaction. Collaboration and cooperation

across functions inside the organization assists in this goal. (Payne, 2005).

Multiple studies around CRM have shown that, when implemented successfully, CRM
will enhance customer relationship quality, customer loyalty and customer satisfaction.
Customer satisfaction leads to repurchase intent and therefore long-term profitability.
However, implementing CRM is not effortless and easy, it requires that one sees the big-
ger picture and the organization understands that the integration of CRM have to be
done cross-functionally and the whole organization’s business process needs to be re-

engineered. (Aiyer et al., 2018; Haverila & Haverila, 2019; Youssef et al., 2018).

3.2.1 Strategic framework for CRM

According to Payne (2005), numerous CRM implementation tries have failed, however if
the organization acknowledges possible issues within and understands the role of em-
ployee engaging, creates a detailed, clear, and well-communicated strategy for CRM they

can be successful. More details of the model can be seen in figure 5.
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Figure 5 Strategic framework for CRM (Payne 2005).

Payne (2005) has divided building a CRM to five key processes which, according to him,
should be considered by almost every organization. These five key processes are strategy
development process, value creation process, multi-channel process, information man-
agement process and performance assessment process. Creating CRM to be cross-func-
tional, by using this process model, allows all functions of the organization to work col-
lectively instead of individually. The process model also helps the organization to identify

and address issues that prevent them from reaching better implementation.

3.2.1.1 Strategy development process

CRM strategy should be built so that the organization’s business strategy considers fu-
ture business environment, and that the customer strategy is aligned with the business
strategy. Creating customer strategy undertakes examining, analyzing, and considering
the existing and potential customer base of the organization. In the strategy develop-
ment process, the customer segments and product base are to be analyzed and decided

also according to the current situation and the future prospects. (Payne, 2005).
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Further on, in this process, after the organization has agreed on their customer strategy
and product base, they must also do the most important decision regarding strategic
development, which is their market segmentation. Nevertheless, although these deci-
sions are taken at such an early stage, strategic decisions are never to be made static but
to be adapted according to the situation at each given point of time if needed. (Payne,

2005).

3.2.1.2 Value creation process

In order to create long-term and profitable relationships where both parties, the manu-
facturing organization, and the customers, both experience good return on investment,
itis crucial to understand in which ways the organization creates value for the customers.
The value offer for customer can be seen as central core with material and immaterial
attributes features and benefits. Therefore, the value that customer receives is not only
the product they get, but added value is received also from the services, customer advice,
delivery arrangements, packaging, warehousing, and the overall capability of solving the

customers “problem”. (Payne, 2005).

Another important fact to remember is that in mature markets it is often more profitable
and easier to sell to existing customers rather than spending resources while trying to
attract new customers. Therefore, organizations should not invest too heavily on attract-
ing new customer prospects but rather invest on existing customer partners experience

to ensure retention through satisfaction. (Payne, 2005).

As mentioned in 2.1. chapter of this thesis, scholars have recently accepted the idea that
the project manager’s responsibilities also include customer value creation and cus-
tomer satisfaction enhancement. Boge et al. (2021) have also mentioned that project
management can create customer value in short-term and long-term. Short-term value

creation consists of such things as early contractor and owner involvement, which both
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focus on filling the customer’s need by securing the scope. Long-term value creation
however can be made possible only if the short-term value creation is first ensured.
Things that they listed as long-term value creating were such as environmental require-
ments and project’s life cycle cost. These however need to be discussed with the cus-
tomer in order to understand which factors are the most important to them and thus
the most value-creating and therefore the customer perceived value is partially also co-

created with customers.

3.2.1.3 Multi-channel integration process

Multi-channel integration process is the phase of CRM creation framework, where the
organization combines their strategies and value creation process into value-adding
communication with customers. In this process the organization chooses how they will
coordinate their interaction with their customer base through multiple different com-
munication channels. This includes comparing channel options and deciding which of
the six basic communication channels they should use in order to get easy, efficient, cus-
tomer experience improving and affordable way to back and forth interaction with cus-
tomers. The basic communication channels can be virtual, such as mobile commerce and
electronic commerce or physical, such as using a sales force. Nevertheless, organizations
need to keep in mind that it is important to keep high standard and same quality on all

of the channels of their choosing to interact with the customers. (Payne, 2005).

3.2.1.4 Information management process

Information management process is the part of CRM, which supports, integrates, and
improves the interoperability of all the aspects of CRM. It is the process of warehousing
and examining the information that is gained of customers and for customers. While the

data is collected, it can be mined to gain insight to profile and analyze customers in
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multiple ways to strengthen or renovate for example the customer strategy or commu-

nication methods of the organization. (Payne, 2005).

This all requires that the organization makes their decisions around IT planning with cus-
tomer-centric approach. These decisions include for example hardware and software for
IT systems, data analysis tools and data protection among other things. Information
management helps the organization to measure how their customer relationship man-
aging is working and therefore enlarge customer profitability and increase customer life-

time value. (Payne, 2005).

3.2.1.5 Performance assessment process

Performance assessment process is the last of the five processes of strategic framework
for CRM. The purpose of this process is to assess and report at both the macro and micro
levels how well CRM is implemented in the organization. On macro level assessment is
done to employee value, customer value, shareholder value and cost reduction to eval-
uate the CRM in financial way and these results are the ones Shareholders of the organ-

ization are interested in. (Payne, 2005).

On micro level this process monitors the performance of CRM in a bit more detailed way
monitoring. At the micro level, this monitoring is organization specific, and it is up to
each organization to decide what they think are the most important things to measure.
The key performance indicators of the CRM could be such as employee productivity, cus-
tomer service levels, order fulfillment, as well as customer satisfaction, attitude, and be-

havior. (Payne, 2005).
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4 Methodology

The study was done sequentially with mixed method approach. First the company’s cur-
rent state was evaluated with quantitative customer change order data mining and pro-
cess assessment. Second step was to gain insight of customers with the help of question-
naire. Finally, a few selected customers were interviewed by thematic open-ended inter-

views.

4.1 Mixed method approach

A mixed methods research approach refers to research that uses both quantitative and
qualitative research approaches rather than just one of them. Researchers have been
mixing different research approaches for years, but mixed methods have only become

known on a conceptual level as their own approach since the 1980's. (Cassell et al., 2018).

Cassell et al. (2018) have mentioned that the biggest benefit that one gains by using the
mixed method approach is that it provides a broader understanding of the subject in
hand that is being researched and elucidated than using only quantitative or qualitative

alone.

The research approach of this thesis is done in sequential design. Figure 6 represents the

research model of this thesis.
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Findings
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Figure 6 Research model of the thesis.
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As the literature review and theoretical framework has been already presented in the
chapters 2 and 3, next the thesis will advance to the case study. First, the case company
is introduced, and its current state is evaluated by doing quantitative research on change
order data that has been logged inside the case company’s ERP system. The next step is
collection of data by questionnaires from selected customers and evaluation of the col-
lected data. The questionnaire has both quantitative and qualitative questions and it was
sent to several persons. The questionnaire’s questions are presented in the appendix 1.
The last step was focused interviews that was based on the answers on the questionnaire

and findings from the current state analysis.

Table 1 Data collection and analysis.

Method Data Analysis

Change order ERP log ana- | Customer change orders Current state analysis
lysis from years 2019-2021

Questionnaire 3 persons Descriptive statistics
Interviews 3 persons Content analysis

Table x shows the methodologies of this thesis. First the current state of the change or-
der management of the case company was analyzed by reviewing the ERP logs of 2019-
2021 customer change orders. Secondly the questionnaire was sent to 3 different cus-
tomers of the case company to gain a bit of insight of their expectations and if ABB had
met those ore not. Finally, the customers were interviewed. The interviews were done
in open discussion and sets of open-ended questions were prepared to guide the discus-
sion (interview length was around 90 minutes). The open-ended interview questions
were prepared for individually those three customers based on the current state analysis

and their answers to the questionnaire.
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5 Current state of the case company

The case company is part of ABB group, which is one of the world's leading pioneers of
technology and innovation and traces back over 130 years. ABB focuses globally in four
business areas which are electrification, process automation, robotics & discrete auto-
mation, and lastly motion in which the case company of this thesis operates. Worldwide,
ABB employs more than 105,000 people in more than 100 countries. In Finland, it em-
ploys around 5,000 persons. ABB Motion is currently a market leader or at least one of

its market segment’s top competitors (ABB 6).

ABB Large Motors and Generators is part of ABB Motion business. This thesis focuses on
Induction machines which is one of ABB Large Motors and Generators’ profit centers.
Induction machines is production unit that is located in Helsinki, which develops and

manufactures energy-efficient electric motors for industrial use (ABB 6).

Although ABB Motion is currently one of its market segments top competitors, it is striv-
ing to improve and find better ways to create customer perceived value. ABB Large Mo-
tors and Generators’ strategy 2025 supports this and focuses highly on creating superior
customer experience and is motivated in their efforts towards it with outside-in thinking
and acting. As a matter of fact, customer is the center of their whole strategy which is
one of key concepts of customer centricity. This also indicates that the case company is
trying to include the importance of customers in the minds of all of its employees (ABB

6).

The case company manufactures wide range of high efficiency induction motors that can
be completely customized to the customer’s needs. One key factor with what the case
company is trying to differentiate themself from their competitors is that they are aware
that changes are unavoidable, and they are capable and willing to do changes according
to customers’ requests during projects. To further support this, the case company is con-

stantly improving their project management and change order management activities.
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5.1 Supply chain from ABB production unit to end user

There are usually multiple different levels of customers between ABB production unit
and the end user. The customer change requests can arise from whatever of those levels.
Which is why it makes sense to clarify it on this thesis. These customer organizations are
ABB internal customer, original equipment manufacturers (OEMs) and engineering pro-
curement construction (EPCs) contractors. ABB production unit’s personnel usually
never handle the sales process of the motors directly, but they provide support and tech-
nical advice to ABB local sales units, who are responsible of sales and the contracts with
the customers. Approximately over 90 percent of motor deliveries from Helsinki induc-
tion machines production unit are to OEMs. The production unit manufactures motors
also directly to end users as replacement or spare motors and to EPCs according to spe-
cific frame agreements. Figure 7 roughly illustrates the usual supply chain from ABB pro-

duction unit to end user. (ABB 3).
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Figure 7 Supply chain from ABB production unit to end user.

Through bidding the end user hires an EPC contractor to get a turnkey project/unit and
defines the requirements and technical specifications for them. EPCs are suppliers that
procure the necessary parts, equipment and works and delivers the whole functional
unit to the customer when it is operational. This functional unit could be for example a

central processing facility for an oil field or a fully functioning power plant. (ABB 3).

EPCs will manage the project in whole so that the end user does not necessarily have to

be involved anymore after the start of the project. The EPCs will do the detailed
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engineering, project management and procurement choices according to end users’

technical specifications. (ABB 3).

When EPCs have done the detailed engineering, they then procure through bidding the
machinery from original equipment manufacturers (OEM) and give them the original
technical specification and maybe some other additional specifications and guidelines
which might for example define or restrict which manufacturer’s motor can be used in
the machinery. OEMs manufacture the machinery for example pumps or compressors.
OEMs give request for quotations (RFQ) to motor manufacturers and the motor manu-

facturers will quote accordingly. (ABB 3).

ABB has separate local sales units (LSU) around the world closer to customers, which can
act faster and create offers and communicate to customers quicker and according to re-
gional cultural behavior. After assessing the customer request for quotation (RFQ) the
ABB LSU will configure the technical specification into a preliminary motor specification.

Cuusamo is ABB’s own motor configurator application. (ABB 3).

While configuring the project scope of supply, LSU will get guidance and advice from
production unit’s sales support, if needed. This way by using the Cuusamo and guidance
from sales support the LSU personnel is able to quote customer with a feasible prelimi-
nary motor data that will comply the end user’s technical specification as much as pos-
sible. Also, if any of the customer's technical specifications cannot be complied or need
to be implemented differently than requested then the LSU personnel will also mention

this in the quotation. (ABB 3).

Through this process, when won, the order will be eventually placed to ABB production
unit. LSU will transfer the order to production unit through Cuusamo and the production
unit will receive all necessary information from there. However, in case of ambiguities

the LSU personnel will also advice the production unit’s personnel.
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What makes this whole supply chain somewhat tricky and emphasizes the importance
of CRM’s information management process, which was introduced in the chapter 3.2.1.4,
is that when there are quite a few different organizations between ABB production unit
and the end user, comments and changes might arise from each one of these. For exam-
ple, sometimes end user’s might change their mind about what kind of final product they
want, which means that it might also affect the motor, or EPC might find something to
be changed in the documentation or structure of the motor, or OEM might change their
application and therefore the motor has to be changed to be suitable for the new appli-

cation.

Communicating back and forth might take quite few days if the change request comes
from end user or EPC for example. When end user requests a change, the request needs
to be evaluated and communicated through all of the previously mentioned levels of
customers before it reaches production unit. And as the production unit’s process is con-

stantly progressing it would be crucial to have the communication as rapid as possible.

5.2 Case company’s normal order-to-delivery process

The order-to-delivery process of the case company as a whole is twelve weeks at mini-
mum. This is because of the products are either configure-to-order or engineer-to-order
motors and a single order-to-delivery process involves everything from the electrical en-
gineering to the painting of the motor. Therefore, the products and intermediates are
hard and nearly impossible to be held in stock cost efficiently. The process is scheduled
with a mixture of forward scheduling and backward scheduling. Forward scheduling is
the type of scheduling where all of the actions/processes are scheduled forward from
the start of first action, and therefore the finishing day of the project is set by the lead-
times of all the subsequent actions from first to last. Backward scheduling is the contrary,
the finishing date is set first and then all the prior actions are scheduled so that the fol-
lowing actions’ requirements are met, and therefore the starting date is set based on the

requested finishing date. (ABB 2).
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In the production unit the delivery date is typically chosen by customer’s request, and
nothing is done until the order has been received, yet not all steps in the process can be
done in the traditional backward scheduling style. This is due to the fact that all of the
projects are not equally urgent and delivery schedule important with each other for the
customers. Sometimes the customer requires the documentation delivered early on, but
the actual delivery date of the motor might be even few years apart. This is why the
production unit has decided to forward schedule the first few activities in their order-to-

delivery process and backward schedule the other activities. (ABB 2).

Figure 8 briefly illustrates the case company’s order to delivery process. The process
steps from order intake to customer documents 1% issue are forward scheduled from the
order and the later process steps are backward scheduled from the delivery date. This
way, when a customer wishes to get their order with longer than minimum lead-time,
all the leftover time is inserted to procurement time and customer documentation com-

menting time. (ABB 2).
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Figure 8 Standard order-to-delivery process in case company (ABB 2).
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As seen in figure 8, the ABB production unit’s order-to-delivery process starts when the
customer orders the motor. Some of the motors that are made are standardized or rep-
licas of earlier projects, but most are unique, and tailor made. Whether the project was
the way or another they all have to be at least partially engineered first. As the theory

around project management indicates, projects should be initiated well at the start. The
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first step of ABB’s project’s process acts as part of project management’s project initia-

tion and project planning process groups, see chapter 2.1.

The first step of the case company’s standard order-to-delivery process is project hand-
over/kick off meeting (P0), this meeting is for clearing the order. All internal functions
involved in the project are represented at this meeting and in this meeting the project’s
feasibility, lead-time and factory capacity are reviewed and checked from factory point
of view. Parties attending to the PO-meeting are project manager, electrical engineering,
mechanical engineering, local sales unit, production planning and purchasing. If there
are critical unclarities regarding the project, then these will be clarified and a new PO-
meeting will be arranged later, if needed. Otherwise, if the unclarities are not major or
crucial, these open items need to be communicated before freezing point 1 (FP1). (ABB

2; ABB 4; ABB 5).

The total lead-time of the project from order-to-delivery is set based on the date of order
handover, customer’s requested delivery date, and the production unit’s lead-time.
From production unit’s point of view these are required testing, manufacturing, and en-
gineering time and the lead-times of the needed material and components. Therefore,
the production unit can also assess if the lead-time allows the customer to have a com-
menting time between the 1%t issue of customer documents and freezing point 1. In some
cases when motors are ordered with tight delivery schedules, all of the purchasing activ-
ities have to be completed as soon as possible, and therefore no commenting time can
be allowed. When the order is cleared and schedule and lead-time is decided, the order
will be booked to the factory and an order acknowledgement will be sent to the customer.
The allowed documentation review and commenting time will be also informed together

with the order acknowledgement. (ABB 2; ABB 4; ABB 5).

The next step is preliminary engineering, which in holds electrical engineering and pre-
liminary mechanical engineering. First is electrical engineering, where the motor’s major

electrical components such as stator and rotor will be designed. After the electrical
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design is ready, the next step is mechanical pre-engineering of the motor, which is done
separately from the main mechanical engineering and final design. During the mechani-
cal pre-engineering the motor’s major design and bill of materials are created and im-
ported to ERP-software in use, so that the components with a long lead time can be
ordered from the suppliers early enough. Also, first set of customer documents will be
completed during electrical engineering and mechanical pre-engineering, and the docu-

ments will also be issued to the customer for approval. (ABB 2).

Once the mechanical pre-engineering is done, the next phase is the preliminary produc-
tion planning. In the preliminary production planning, it is already possible to estimate
on the basis of the mechanical pre-engineering how long it will take to manufacture the
necessary parts and assemble the motor, and thus the future assembly can already be
roughly scheduled. This preliminary production planning also determines when the com-
ponents required for assembly are to be delivered to the factory and it is decided
whether to subcontract the stator or manufacture it in-house. At the same time cus-
tomer commenting period on documents is ongoing. As earlier discussed, the comment-
ing period is set in the PO-meeting and informed in the order acknowledgement. (ABB 2;

ABB 4).

ABB requires from their customer that they comment or accept the first set of drawings
before FP1, so that they are capable of doing the required modifications to the design
during the final design engineering. Freezing point 1 is the phase of project’s process
where the major design is frozen, and no new comments or modifications are expected
to come any later. This is a crucial thing in the process because from now on all changes
will have direct impact on manufacturing, delivery times, and costs. At ABB freezing
points are also embedded in project managements activities. Project managers and pro-
ject engineers need to carry out certain tasks that involve proactive communication to-
wards their customers. This way freezing points and freezing point activities are also sup-
porting the project execution process group from the theory part of this thesis as seen

in chapter 2.1. (ABB 2; ABB 5).
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And once customers have accepted or commented the first set of drawings and freezing
point 1 has been passed, the process can move on to the final design engineering. Where
the final design is engineered, and purchase requisitions are raised for the shorter lead-
time components. Also, the changes commented before FP1 by the customer will be

incorporated into the design and scope during mechanical engineering. (ABB 2).

Once the mechanical design is complete, final purchases are made. Next part of the pro-
cess is the production planning, where the assembly schedule of the motor, and possibly
the manufacturing schedules of the stator and rotor will be fine-tuned. And shortly after
the sourcing team will do all remaining purchases of materials and components. Next,

the process reaches the actual production stages. (ABB 2).

First step of the production is the manufacturing of the rotor and also stator, in occasion
if the stator has not been decided to be manufactured in another ABB production unit.
A few weekdays buffers have been integrated to the process between the requested de-
livery dates of materials and components and the actual requirement date of those. This
is to prevent suppliers’ delays from delaying the project that easily. Final phase before
main assembly is the freezing point 2 (FP2), where the minor details such as rating plate
and terminal box tagging of the motor will be frozen. This is also the final review point
where it will be checked that all components have been received and the motor can be

cleared to continue to main assembly. The next step is the main assembly of the motor.

After the main assembly rest of the activities can be seen as the project closure process
group’s activities, see chapter 2.1. Project closure activities that ABB does involves, fac-
tory acceptance test (FAT) and all contractual nature necessary tests, which are per-
formed in factory’s test field. Then painting and packing, and finally delivery and invoic-
ing are performed. Some delivery buffer has also been left at the end of the process, in

case of complications. (ABB 2; ABB 4).
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In addition to the processes already mentioned, project management at ABB is con-
stantly managing the progression of the projects and handling the change requests and
orders, that customers place to ABB. For example, they are continuously communicating
back and forth with the closest customer, local sales unit, and interior project groups.
This way it is easier to find solutions together with customer if something needs to be

reviewed or changed quickly.

5.3 Customer change order management process in case company

As mentioned in the chapter 3.1.1., customer needs may be everchanging. This can also
happen during ABB’s projects. Customers often want to make changes during projects.
Therefore, ABB has had their change order management under a magnifying glass, and
they are constantly examining and trying to improve their change order management.
This subsection shows how ABB's customer change order management is currently im-

plemented.

Change order management can be seen as straight extend of project monitoring and
controlling process group from the project management theory, chapter 2.1. In the case
company the customer change order management process has two main stages. These
stages are change request (CR) processing and change order (CO) processing. The pro-
cess starts when the project manager receives a request from the customer (LSU) to
change the project contractual scope of supply. The project manager or engineer will go
through the CR and will begin to determine its feasibility. Eventually if required, the pro-
ject manager sends a quotation to the customer, which they either reject or accept. And
if the quotation is accepted the implementation of the change will start. Figure 9 illus-

trates the customer change order management process of case company. (ABB 1).
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Figure 9 Customer change order management process of the company (ABB 1).

5.3.1 Change request processing

Currently, the case company does not have separate software for customers to com-
municate their change requests, but the change requests are communicated via email.
When the PM receives the change request, they will notify the customer of receiving the
request and will start the CR process internally. It is important to have clear change re-
qguest information from customer. Therefore, when the project manager receives a
change request, they will go the request through carefully and if needed they will ask for
further comments from the customer. After the project manager has sorted out the pos-
sible unclarities of the change request with LSU, the project manager will start to inves-
tigate the request with internal functions. In more complex requests the project man-
ager can create a change request notification into ERP change tool. The change request
notification will work as a customer change request for information (RFl), as mentioned

in the 2.3. chapter of this thesis (ABB 1; ABB 5).
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Depending on the nature of the change request, if needed the project manager can de-
cide to host a separate change request review meeting with internal functions. Also,
when the change will clearly influence the project’s scope and/or schedule, the project
manager will put the project on hold until the action plan has been created and the
change has been approved by internal functions and customer. Some changes are easier
than others, and in those cases the meeting is not needed, and the project manager can
quickly assess the feasibility of the change and continue straight after to change order
quotation creation. However, the meeting should be arranged if the change requires
multifunctional information, such as procurement time and cost investigation or factory
capacity check. The meeting should be arranged also if the change has several structural
changes or is requested after FP1, freezing point 1. The meeting will be held also if the
project manager directly notices from the request that the change will have inevitable
effect on the project’s schedule or cost. Often the project manager will have a brief meet-

ing with engineering before hosting the cross functional review meeting. (ABB 1).

The currently used target is that the change request review should be done within three
days from request receival. Project manager will invite all needed functions to partici-
pate in the meeting. Usually, at least engineering team lead, production planner, pur-
chasing team’s change coordinator and a representative from production are present.
The change request in ERP will be used as a memo of the meeting and project manager
will write all necessary information from the meeting to it. Usually, the information that
the project manager collects from the meeting is scope, cost, and schedule effects. The
key factors that have effect on those are:

e estimate of engineering time needed

available engineering capacity

e estimate of effect on scope if the change request does not state exactly what to
do and what components to use

e conclusion of the technical feasibility

e estimate of procurement time and cost of necessary components

e estimate of the additional time required in production



46

e factory capacity

e new delivery time of the project. (ABB 1).

Based on the information collected from the meeting, the project manager creates and
sends a change order quotation to the customer. In this quotation, the technical effect,
price effect, new delivery date of project and the last day of quotation validity in order
to achieve the delivery time will be clearly stated. No changes are made before the cus-
tomer has given a written approval for the quotation and the change request notification

in ERP does not have further actions than the information collection. (ABB 1; ABB 5).

5.3.2 Change order processing

When customer sends their approval project manager will create a change order notifi-
cation in ERP change tool, update delivery date, sales price and precalculated costs of
the project in ERP, update scope in Cuusamo motor configurator, and print and send up-
dated order acknowledgement and technical specification to the customer. The project
manager will add the change request number for reference in the newly created change
order. The tool will automatically create tasks for engineering, production planning, pur-

chasing, production planning again, and lastly project management. (ABB 1; ABB 5).

Engineering team leader will appoint the change order engineering to an engineer, who
will complete their task by updating the drawings and BOM and creating purchase re-
quests. Production planning will complete their first task by updating the schedule and
latest acceptable dates for goods receipt, GR’s, of the project. If the project was decided
to put on hold when the change request was reviewed, the project manager will release
the hold after the production planning has updated the schedule of the project. Purchas-
ing will complete their task by purchasing the new components added in the change and
by updating the original purchases of the project with the dates that production planning
has informed in GR’s. (ABB 1; ABB 4; ABB 5).
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Production planning will check that all materials are coming according to the newly
planned schedule and will notify the production about the changes done. Project man-
ager will follow-up the entire change execution process and send the updated drawings
to the customer when ready. Once the project manager verifies that all actions and tasks
are done, he will update the change order status to finished. And finally, the project will
be manufactured and implemented according to the newly changed scope, drawings,

and schedule. (ABB 1; ABB 5).
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6 Results

6.1 Change orders in the case company

Case company deals with considerable number of changes. During the analysis period,
the amount of completed change orders have become well over double the number of
delivered motors. Almost three change orders per delivered motor is not a large number
in itself, but when single project often has more than one identical motor and therefore
a single recorded change affects multiple motors, the number of changes per project
that undergo changes increases significantly. In addition, many projects do not go
through any changes at all, which again increases the number of changes in the projects
that are undergoing changes. Figure 10 illustrates the amount of customer change orders

during analysis period from start of 2019 to end of 2021.

23,3 %; 2501
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Figure 10 Total customer change orders during the whole analysis period.

In total during the analysis period case company has completed over 10 500 customer

change orders. Over 42 percent of the change orders, which were created during the
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whole analysis period, were created during the year 2020, a bit under 35 percent during

year 2019, and a bit over 23 percent during the year 2021.

The Case company has separated the customer change orders to three type groups,
which are documentation changes, schedule changes and structural changes. Documen-
tation changes are the easiest changes, which only require modification to customer
documentation done by engineering. Schedule changes are the changes done to the de-
livery date of the project postponing or preponing the delivery date by customer’s re-
qguest. While schedule changes do not have as high effect as Structural changes, they still

have heavier effect than document changes.

For example, if schedule changes are done late in the order-to-delivery process, they
might cause the case company to lose production slots when no other project can any-
more be sold to fill the slot or alternatively cause additional warehousing costs, depend-
ing on whether the whole project is postponed or just the delivery of the finished motor.
The schedule changes might also cause costs even if they are done earlier. These costs
can arise for example from procurement, when the case company’s suppliers claim com-
pensations from their lost capacity slots and additional warehousing because of chang-

ing delivery dates of components as the case company would from their customers.

Structural changes are the changes that have effect on the physical motor and its com-
position. These are the costliest change type because they require extra engineering and
blue-collar work and usually also extra purchasing. When made late in the order to de-
livery process, structural changes will usually also affect the motors schedule and there-
fore the drawbacks of schedule changes will also arise. Figure 11 illustrates the distribu-

tion between these three groups.
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m Documentation = Schedule = Structure

Figure 11 Distribution of customer change orders by type during the whole analysis period.

As seen in the figure, the most represented change type has been structural changes.
Almost half of the change orders created during the analysis period has been structural
changes. Second largest group has been documentation changes with 35,5 percent share.
Schedule changes has been the least common change type during the analysis period
with only 14,6 percent. Figure 12 shows how the number of customer change orders

differ over the analysis period.
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Figure 12 Trend of customer change orders.

To clarify the terms used in the figure 12, capacity load means all of the motors that have
been scheduled to be finished during a quarter and actual packing end means all of the
motors that were actually finished during the quarter (after reschedules, delays or expe-
ditions). Although customer change orders were made the most in 2020, seemingly the
overall trend has been that the total number of customer change orders has been slightly

decreasing over the whole analysis period.

There has been seemingly large climb in the amount of customer change orders during
last quarter of 2019 and end of 2020 in comparison to 2019 quarter 1 - quarter 3 and
2021. This is at least in part caused by the production unit launching a new product fam-
ily, and projects with this new product family’s motors went through a bit more changes
during the ramp up than the older product families’ motors during the same time. And
the much lower amount of change orders in 2021 can be explained to some extend by

new customer change order management guidelines.
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Also, the lower capacity load has provided slightly more time for project managers to
focus on one project’s changes at a time. This might have made possible for project man-
agers to combine multiple smaller change requests into one change notification. The
lower project rate however is not a sustainable solution, which is why the change request
and change order process is being improved so that it allows rapid and accurate per-
forming also in more hasty times. Figure 13 shows the averages of customer change or-

ders created per completed project and motor.

2019 01 2018 G2 201903 2018 04 202001 2020 Q2 202003 202004 202101 202102 202108 02104
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Figure 13 Trend of change orders per project and motor.

The average of customer change orders per completed motor has also significantly de-
creased over the analysis period. In 2019 and 2020 the average has been roughly three
change orders per delivered motor while in 2021 the average has been 2,1 per delivered
motor. The averages of change orders made per completed project (position) in turn

have been 4 in 2019, 3.9 in 2020 and 2.7 in 2021.

Figure 14 represents at what level of progress the projects order to delivery processes

have been at the time when the customer change orders have been placed. Four key
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moments from the case company’s order to delivery process have been selected as mon-

itoring points for figure 14.
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Figure 14 Creation time of change orders in projects’ progress.

The figure shows that the trend has been that customer change orders have been cre-
ated earlier on in the process. However, over the whole analysis period almost 30 per-
cent of customer change orders have been created after the planned main assembly
start of the project. As mentioned also in the theoretical part of this thesis, chapter 2.2.;
the later the changes occur the heavier the effect they will have. To understand better
the effects that the changes could have had, Figure 15 illustrates what type of changes

they have been.
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Figure 15 Distribution of change orders by change types and projects’ progress during the anal-
ysis period, 2019-2021.

As pointed out in Figure 11, structural changes have been the most common customer
change order type overall. However, Figure 15 shows that after planned main assembly
start, documentation changes have barely been the most represented change type with
over 41,95 percent of all customer change orders. As defined earlier, documentation
changes are easy to complete changes which need only minor effort compared to struc-
tural changes. The second greatest group during the very late phases of execution of the
project has been structural changes, with 41,85 percent of all change orders created af-
ter planned main assembly start. Even though structural changes have been the other
large group also at the end of the order-to-delivery process, a closer look at the details
of the change orders placed at the late stages shows that for the most part, the changes

have been relatively easy, and their effects have not been particularly that significant.

Generally, the very late structural change orders have not had heavy impact on produc-

tion. Most of them have been easy to complete modifications regarding minor details of
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the motor. Such as rating plate or name plate modifications. Nevertheless, there have

also been a few more significant structural changes at the very late process phases.

The key takeaways are that structural changes are the most common change order type
that customers are requesting the case company to do, the amount of customer change
orders is slightly decreasing, and change orders are placed earlier on in the order to de-
livery process. All in all, based on the theory part (see chapter 2.4) where it was men-
tioned that the earlier changes are recognized and executed the better, when looking at
the statistics it seems like the customer change order management is improving all the

time, but there is still room to improve even further.

As mentioned earlier in the literature review part of this thesis, the late change orders
often postpone the delivery dates of projects and have heavier impact on costs. This is
why it is in the case company’s priorities to find potential actions together with customer
organizations to make earlier execution of change orders obtainable. When majority of
the change orders are done earlier on in the order to delivery process the case company
will be able to create more free capacity for changes that cannot be placed earlier. Con-
sequently, the case company will also have more flexibility for handling the very late

change orders that cannot be, for one reason or another, executed earlier.

6.2 Interviews of the customers

Personnel from three different customer companies were interviewed for this master’s
thesis. In order to make the data from the interviews as accurate as possible, the cus-
tomer companies were selected based on how many joint projects they have had with
ABB Qy. The interviewees from these companies in turn were selected based on how

closely they have been involved in these projects.

The interviews are done semi-structured. Prior to the interviews, a pre-survey question-

naire was sent to the interviewees. The main topics of the thematic interviews were
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selected on the basis of the answers given by the interviewees to this questionnaire. The
questionnaire in its entirety can be seen in the appendices section of this thesis. The
guestionnaire had nine questions. These questions provided an overview of what kind
of changes the changes have been and why the customers had requested to do the
changes. The questions also provided an overview of how satisfied the customers were

on the ABB’s change order management.

6.2.1 OEM Oil, Gas & Petrochemicals industry segment

The first interviewee works as a project manager in one of ABB Large Motors and Gen-
erators’ common OEM (original equipment manufacturers, see Chapter 4.2.1) customers.
The industry segment that the OEM works on is Oil, Gas & Petrochemicals. During his
work experience the interviewee has been involved in numerous ABB projects which
have been manufactured both in the ABB Finland production unit and in other ABB pro-

duction units in different locations.

Overall, the interviewee has had a very positive experience with ABB. Four main subjects
were covered in the interview. These subjects were chosen based on the initial pre-sur-
vey questionnaire as was described in the former chapter. The chosen subjects were:

e Validity times of change order quotations

e Restrengthen commercial aspects of change agreement

e Documentation customisation

e Project complexity and earlier change request declaration.

The first subject that was discussed was quotation validity times. According to the inter-
viewee, ABB has not always given enough time to accept their change order quotations.
The interviewee's point of view comes from the fact that he must also get an approval
to the changes from his own client. According to them they need at least 12 to 14 days

to do this approval process with their customers.
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“The first thing | often see with ABB compared to other suppliers is that the validity
date of a change order quotation should be slightly lengthened. Often, | have to ask to
extend the validity time, because often it's like 5 to 6 days and that does not give me the

time to get approval from my customers.”

Currently ABB does not have any strict guidance or rules on how long the quotation va-
lidity should be. Usually, the project manager or project engineer, who is discussing
about the change with the customer decides the validity time. There are a few points
that the quotation validity time is based on. These points were already touched on in

the chapter 4.2.3.1 of this thesis.

First of all, ABB's aim to keep schedule effects to a minimum despite the changes. Sec-
ondly, the capacity of engineering limits the time possibilities of the changes. Other main
points are the criticality of the change and factory’s production capacity of course. How-
ever, the interviewee pointed out that the customer’s perception on the changes and
delivery dates of motor can be different than that how ABB production unit sees them.
Especially according to this OEM which manufactures machinery with long lead times
and in which the motor is not critically hurried, the importance of delivery time can be

minor.

“The perception of the delivery importance is different according to the customer.
We normally never use the job motor for the machinery’s tests. So that means that if the
OEM machinery takes 13 months to manufacture from when we get the purchase order
from our customer, but it only takes a few months for ABB to manufacture the motor. If
you delay by one month, you don't do me any harm, so I'm not worried about the motor.

So, if you got to give me a quotation for a change, take a bit more time margin.”

The second main subject of the interview was restrengthening the commercial aspects

of change agreements. The interviewee was concerned about the fact that ABB requires
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only written approval or confirmation by email. This had led into an issue earlier as de-

scribed later on.

“This is compared to our system for change orders, which is quite similar to yours.
We have same kind of structure. We communicate the technical impact, cost breakdown,
schedule, impact and so on. What we do when we go to customers to request change
orders is attach a form that needs to be signed by a responsible person. This in common
seems something like additional and unnecessary. But on the other side, it's also some-

thing that keeps a track and record of the changes”

This came up due to inconvenience caused by one of interviewee’s colleagues re-em-
ploying to different company. There was no record of changes because the email conver-
sation was not recorded, and no additional PDF-forms were used to track the changes.
The interviewee had to investigate and reconstruct the change in order to update the
purchase order at the end of the project. This could have been avoided if a simple PDF-

form repeating the details from the email would have been used and recorded.

The third main subject of discussion was documentation customisation. Customizing
documentation from the start would minimize the needed documentation changes. Usu-
ally ABB has standardized documentation, that they will modify according to customer’s
needs. However, this tends to lead to change orders, because the documentation is not
done straight away according to customer’s requirements. The interviewee suggested
that it would be good if ABB would customize the documentation from the beginning

with those tag numbers and project documentation identifiers.

“The first submissions of the documents are very high quality for compared to other mo-
tor vendors. But we often have to discuss on the ITP (inspection and test protocol), be-
cause you have the standard plant ITP, that you give us. And what happens is then we

need to customize it. If there were a few customizations that were better done at the
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start of the project, it would be easier and there would be less documentation revisions

also internally.”

Sometimes customers indicate tag numbers and identification numbers that they want
in the motor and in the motor’s drawings only at a later stage of project. However, often
the requirements are already listed in the technical specification. If the documentation
was done according to the requirements from the start, it would reduce the need for

revisions later.

The fourth main subject that was discussed in the interview was project complexity and
earlier change request declaration. According to the interviewee project complexity usu-
ally depends on the end user and their technical specification. It is sometimes easy to
see if the project is going to go through changes. This is because the technical specifica-
tion itself is already ambiguous. Which usually means that the end user or EPC are not

necessarily completely sure what they want at the start of the project.

It was also mutually understood that the changes can occur at any given time during the
project’s progress. However, by being more proactive and having kick-off meetings with
the correct personnel, it might be possible to involve the customers more. This way it

could be also possible to get the declarations of change intends earlier.

6.2.2 EPC Oil, Gas & Petrochemicals industry segment

The second interviewee works as a senior procurement manager at one of ABB Large
Motors and Generators’ common EPC (engineering procurement construction contrac-
tor, see chapter 4.2.1) customers. The EPC works in multiple industry segments. However,
the projects that the EPC places to ABB Large Motors and Generators are often projects
that are involved in QOil, Gas & Petrochemicals industry segment. The EPC has supplied
numerous large projects from ABB. The main issue that emerged from this interview was

the importance of and mutual benefit from framework agreements.
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According to the interviewee, ABB would be able to support their activities greatly if ABB
could establish framework agreements with them. The framework agreements are made
between vendors (in this case ABB) and EPC’s. The framework agreement would define
the scope of supply for a single project or an overall scope of supplies between that EPC
and ABB. Typically the framework agreement does not limit itself through a particular
OEM but instead the framework agreement can be handed over to any OEM that EPC
decides to use. In addition to defining the scope of supply the framework agreement will
also define the ways of communication between EPC OEM and ABB. This way it also se-
cures a direct communication channel between EPC and ABB in order to minimize inter-

pretation errors, which can be caused by indirect communication between the parties.

Among other things, the framework agreements would define a standardized way of
generating the documents for projects in accordance with them. On the one hand, this
would add a bit more work to our engineering because the documents would not be
made with ABB's own standard model, but on the other hand, it would greatly reduce
the number of revisions, which would reduce the overall workload. Also, if the docu-
ments were made using a standard customer template, it would be easier for them to

review and comment on them more quickly.

Often the framework agreement also defines the specific timelines for project. This con-
taining for example the document release dates and design freeze dates in respect to
the motor order handover. When the documentation is done content wise following the
frame agreement and at right time, it secures the project both from ABB point of view
and EPC point of view. Sometimes, EPCs tend to require the documentation relatively
early when considering the whole supply line where they finally receive products and
machinery from their selected OEM'’s. This is because they tend to engineer and manage
the overall project and need to make all of the “puzzle pieces” from different OEMs and

vendors to comply together.
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6.2.3 LSU Oil, Gas & Petrochemicals industry segment

The third interviewee works as a head of project management team at one of ABB’s local
sales units in Europe. They have worked with numerous projects in collaboration with
multiple different ABB production units around the world. They do not strictly work
around a specific industry segment, but main proportion of their projects tend to be
from Qil, Gas &petrochemicals industry segment. Their project portfolio or order backlog
is not huge when looking only numerically the ordered motors, but the value of the back-
log extends a lot more. According to the interviewee this automatically also means that

the projects tend to be complex.

In matter of fact, during the interview the interviewee listed three key factors that affect
most on the complexity of projects. According to them these are the value of the project,
the customer of the project and the end user of the project. Typically, the more the value
of the project is the more the motors have been tailored. This can for example mean that
the motors might have both catalogue accessories and special features. Special features

don’t always add complexity to the projects, but more often they do.

The second factor of complexity is the customer of the project. The interviewee men-
tioned that where in some projects the customer (OEM or EPC) can be a long-time co-
operation customer where maybe even frame agreements have been crafted to ensure
easier mutual understanding of project specifics, in other projects the customer might
be a newer one and collaboration might be somewhat more challenging. Also, some cus-
tomers tend to be more demanding, and they might have some specific things that need
to be incorporated to the motor specifications. While this does not mean that the pro-
jects couldn’t be completed as the customer wishes, it surely adds into the whole pro-

ject’s complexity.

The third and last factor is the end user of the project. This doesn’t specifically mean that

the end user actually makes the projects more complex. There are numerous ways how
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for example the end user’s location might make the projects more complex, latest of
such ways could be for example the new regulations for plastic in Saudi Arabia, which
will be also affecting the packing of the motors that will be delivered to there. Other
example could be a country specific certification which is needed in order to import to
that certain country. Sometimes these certifications need some certain modifications on
accessories and usually a different certification body must assess the motors than the

usual ones that are used more often.

Although the interviewee was somewhat satisfied with the change request and change
order management that they had witnessed when working with the ABB production unit,
they clearly felt that there was a lot of room for improvement in all areas of change order
management. It was clear to see from the respondent's questionnaire answers and in-
terview speech that, according to the interviewee, the ABB production unit is not trying
enough to truly understand customers' change requests. The typical answers to the re-
quest tend to be short with just answering whether the production unit will implement

it or not. The production unit’s communication lacks the answer’s explain part.

Also, the interviewee states that production unit tends to leave the change request re-
viewing somewhat incomplete. When customer requests something and ABB production
unit starts to assess the feasibility, the production unit tends to just stop the reviewing
if the straight request can’t be implemented. The production unit does not further in-
vestigate if there would be another feasible solution to the problem that the customer

has stated through change request.

The interviewee suggested three important points of improvement. These points were
on the other hand distinct and at the same time they still would have a very big impact
when viewed from the customer’s perspective. The interviewee emphasized the im-
portance of the following three factors in change order management:

e communication and transparency

e understanding the reasons behind the request
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e finding the solution

According to the interviewee, these three are all also linked together in change order
management and project management. Importance of communication and transparency,
with this the interviewee meant the situation when customer sends ABB change re-
quests. On these occasions the production unit should communicate clearly that the re-
guest has been received and clearly state the needed actions. Or if needed then the
production unit should communicate that they will look into this and provide a quotation
when needed assessing is done. While this notifying does not necessarily seem like a big
deal from the production unit’s view, it surely provides value to the customer when they

get transparent information that their request has been heard.

Understanding the reasons behind the requests and finding the solution, with this the
interviewee meant that the most important thing is to first understand the customer's
goal behind their request. A good citate straight from the interviewee talking of this:
“Instead of saying no, you should always find a solution which allows you to say no, but...
This will lead into much greater customer experience.” According to the interviewee this
means that if ABB cannot provide exactly what the customer is asking for, then ABB might
still be able to, and should offer something else that provides a solution to the same
problem through possibly a slightly different way. This is how ABB can further promote
their products, tailoring of their products and change request management abilities,

when they are technically ready for everything.

6.3 Findings based on the research

Multiple improvement areas around ABB production unit’s customer change order man-
agement have been found throughout this research. A few that have been noticed
straight from within the ABB production unit and some that have been pointed out from

the questionnaires and interviews. Table 2 declares the points of concerns and briefly



64

touches possible improvement methods to battle the concerns. Further on, the improve-

ment areas are divided to three groups that can be assessed individually.



Table 2 Improvement points

Point of concern

Too short quotation validity
times

Different perception of delivery
times and scope of delivery be-
tween ABB production unit and
Customers

Lack of willingness in documen-
tation customization

Understanding the complexity
differences between individual
projects

Communication and transpar-
ency

Understanding the requests

Problem solving

Being reactive

Customer-centric approach
does not necessarily extend to
all departments inside the pro-
duction unit

Traceability of change orders’
commercial effects

Lack of mutual understanding
between ABB production unit
and customers regarding
change request processing

65

Improvement possibility

Further evaluation of the need of
time and the possibilities of
providing more time.

Improving the co-operation at
early stages of project. External
customers to be invited to project
kick off meeting.

Break the barriers of being limited
to standard solutions in documen-
tation.

More thorough evaluation of indi-
vidual projects and allocating
enough resources according to the
complexity.

Promote the importance of com-
munication inside project manage-
ment department. Creating more
standardized ways to communi-
cate.

Handling/reviewing the request
together with assistance of local
sales unit.

More thorough and further inves-
tigation of customer change re-
quests and the ways to solve the
problem at hand.

Transforming from reactive work-
ing methods to proactive way of
acting.

Strengthen the understanding that
ABB in full is completing tasks to
serve customers.

Additional quotation documenta-
tion to be provided instead of
mere email approvals.

Provide more information to cus-
tomers regarding the means of
when, why, and how the change
requests are to be implemented.

Impact

More customer-centric quo-
tations. Better insight of ef-
fect on schedule (quotation
validity time has an effect
also)

Common standing with the
OEMSs/EPCs. Easier to evalu-
ate and communicate the ef-
fects of changes.

Customer satisfaction. Cus-
tomer retention.

More complex projects need
more adjusting during the
project. More project man-
agement effort and engineer-
ing time could be allocated to
such projects. This would fa-
cilitate the possibilities.
Keeping the customers aware
of the projects progress, is-
sues, and solutions. Cus-
tomer satisfaction.

Decrease the room for mis-
understanding.

Showing the expertise and
professionality to customers.
Customers feel more secure.
Customer satisfaction.
Improve awareness. Easier
project progress. High cus-
tomer experience from minor
extra effort.

Lower resistance for changes,
when all internal stakehold-
ers understand that the pro-
ject is truly for customer’s
Small effort to improve the
traceability scope and price
changes. Easier to catch-up in
case of organizational
changes.

Customers understand that
they too need to be involved
in securing the project. Possi-
ble earlier change requests.
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6.3.1 Strengthen the commercial aspects of change orders

As the interviews suggested, ABB does not always provide enough time to review their
change order quotations. ABB should investigate more thoroughly case by case how
much time they can give for customers to accept their quotations. This however is never
easy because the longer the decision making lasts the more the project proceeds in the
meanwhile. Therefore, the longer quotation validity time would straight up enlarge the
change orders effects both cost wise and delivery wise. ABB has formed hold possibilities
in their ERP-systems, where in case of need the projects can be put on hold until further

notice.

It would be easy to give more validation time if the project, certain purchases, or manu-
facturing could be put on hold each time when customer indicates their willingness to
change something. However, this will lead into a delay from the original schedule even
if the change would not be implemented after the evaluation and quotation. And for this
reason, it is often hard to convince to the customers that the project needs to be put on
hold until a change quotation has been either approved or denied. Customers do not
always recognise the effects that the change requests and possible change orders would

have.

This might be because customers do not fully understand ABB's manufacturing processes
and lead time models. ABB has introduced a freezing point guideline, which in itself pro-
vides a framework for change management and which can be used as support in com-
municating the effects of change orders. However, often the customers do not fully un-
derstand its significance. It would be good to restrengthen the communication around

freezing point guidelines to make it easier to use them.

Transparent log of confirmed changes to secure that all of the changes will be recorded
from commercial point of view. Currently the change orders have been accepted only
through email, and from LSU point of view only a minor note has been added to the sales

order and order acknowledgement. The CR tool could also log the commercial effects of
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the change orders. This way both production unit and LSU could keep up with the
changes and their effects better. However, this might also cause confusion because the

change order pricing can vary between project managers.

Restrengthen the importance of freezing point guideline. As mentioned earlier in the the-
sis, ABB production unit has introduced a freezing point guideline and the projects are
scheduled according to the freezing points. ABB should give more guidance also to the
external customers so that they would also understand why ABB has the freezing points
and the meanings of the freezing points. This way the customers might better try to fix
the schedules of the project by providing needed information before freezing points, and

therefore they could make their change requests earlier.

6.3.2 Focusing on securing the scope of delivery

As the literature review part of the thesis suggests (chapter 2.2), it is important that
change orders could be identified and handled as early as possible in the project’s lifecy-
cle. Also, the more change orders there is during projects life span, the more cost effects
will accumulate. Even more cost will accumulate when all of the small change request
and orders are implemented one by one. This is caused by the fact that each time even
a small change order is done it does not happen without extra efforts. On the contrary,
every individual change order needs to be implemented in the engineering and an engi-
neer needs to execute the task. While the change orders are not always designed by the
projects main engineer it also causes downtime when the allocated engineer has to get
acquainted with the project. These costs could be minimized by combining these small
change requests to larger pack to be implemented together. However, it is not always
possible to handle all of the changes collectively because some might be more urgent

than others.

The data mining and assessing implicates that at ABB majority of the change orders have

been handled early on, but still a considerable number of changes has occurred relatively
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late in the projects. Therefore, it is important to evaluate and suggest actions that could
be done to prevent these change orders from delaying the projects, or in the other hand
if the delays cannot be prevented, strengthening the communication of the change or-

ders commercial effects needs to be done.

Typically, the scope of delivery should be secured already by the salesforce during the
sales phases. ABB production unit tends to rely on that a bit too much. It would be good
to change the working methods to a bit more proactive and try to have collaboration
meetings with customers also outside ABB at the start of project. This way the produc-
tion unit could double check the intends of customers and also involve them on securing
the scope of delivery together with ABB. And when also the customer is working on the
scope the possible changes might be recognised earlier. These collaboration meetings
would increase the work amount of the project managers at the early stages of the pro-
jects. However, it might ease the progress and the further evolvement of the project,
also from project management point of view, if it would make the identification of open

topics easier.

Also, the data mining supported by the interviews suggests that all of the projects are
not equal in complexity and all of them do not overgo as many changes. This is why it
would be good to try to identify the more complex projects as early on as possible. This
way it would be easier to allocate resources so that the projects that need more atten-
tion also receive it. There was actually an organizational update inside ABB production
units engineering department a short while ago. From start of April 2022 the order en-
gineering department was divided in three teams where one of the teams is assigned to
work with the more challenging, complex and attention requiring projects. This team
consists of the most experienced engineers who are most capable of adapting to change

requests.

The target of this organization update is to give the most complex projects the attention

that they require and also serve customers better by easing the resistance to changes.
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However, the decision making by which the projects are assigned to the special project
team is not completely chosen and requires more investigation. Currently the engineer-
ing team leaders go through all of the new orders together and make the decision but
any exact factors behind the decision have not been set yet. This might still make ABB

production unit somewhat vulnerable when the projects might be allocated wrongly.

This is why ABB is also investigating for better factors according to which the projects
would be allocated also inside the project management team. There is a lean six sigma
black belt project ongoing in parallel with this thesis, which aims at finding those factors.
At the moment, the found factors of complexity contains mainly matters than can be
observed from the Cuusamo (ABB’s own sales configurator) order when the project is
placed from ABB local sales unit to production unit. Such are for example special com-
ponents, special standards that needs to be followed, and price of the order. It would
also be good to assess the customer-driven complexity, but that will still require work

and effort also with local sales units.

This is why it would be important to collaborate more with the customers to gain better
insight about what is going on at the customer’s side. This way ABB production unit could
possibly also anticipate whether there is going to be more change requests and it would
be easier to discuss the actions to secure the delivery schedule in respect to scope of
supply change orders and the implementation plans for those. For instance, it might be
good to settle to do first only the major changes that effect the motors structure in order
to secure the delivery schedule. And then gather and implement the minor documenta-
tion layout changes, tag plate changes etcetera at a bit later stage. This would greatly
reduce the amount of needed revision cycles and therefore it would also reduce the en-

gineering labour costs.
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6.3.3 Transparent and adequate communication

Based on the importance of securing the scope of delivery and schedule of the delivery
it is crucial to have built working and transparent communicating channels and build a
common understanding amongst ABB production unit and their customers, both internal
and external. One important factor that should be communicated and agreed is the per-
ception of the delivery date. When a common understanding is made at the start of the
project, it would be easier for the project management to allocate their efforts either to
pushing the project forwards as rapidly as possible or to allocate more time for customer
to evaluate options during the project. It is noteworthy to consider whether ABB Large
Motors and Generators Helsinki factory should also create more direct communication
channels. It would be good if urgent issues or clarification request could be check to-
gether with the production unit and OEM or even EPC involved. This way also the risk of

communication errors would decrease.

In case of delivery time critical projects, it could prove to be effectful if ABB production
unit would recognize and inform from the start of the project, that when the customers
are to communicate changes, they should focus on providing all of the structural changes
as soon as possible. And then the comments and requests regarding minor details, such
as documentation layout changes, could be gathered into a database and implemented
only when all of the changes that ought to be implemented are known. This database
would be good to be built into a shared storage place so that all of the stakeholders of
the project could see them transparently and would be on the same page regarding the

items that has been implemented and what are still to be implemented.

Tapio Rantala (2015) has created an interface for this in his master’s thesis that re-
searched for better implementation for a customer change request process. The inter-
face is a web-based tool for communicating, storing, and processing the change requests.
The interface will gather requests into structured forms which will also help the manag-
ing of the requests. However, the tool is still in its development stage and have not been

taken in to use. The customer request processing tool could also show the commercial
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effects that the change orders have had so that the tool would also work as a log in that
way. Therefore, the customer request tool would in matter of fact tackle at once several

concerns, which have been found during this ongoing thesis research.

Often the structural change requests are quite clear and easy to implement. However,
every once in a while, customers request something that cannot be implemented
straight as is. Unfortunately, in the past customers have experienced that in such situa-
tions ABB has underperformed the customer expectation and have only informed that it
is not possible. This is not how to act in a customer centric way. This underwhelming
performance tends often to be caused by either lack of fully understanding the cus-
tomer’s need or just mere settling for the first answer that is obtained from the engi-

neering department.

On those occasions if and when something is not possible, to serve customers better,
ABB production unit should reconsider the change requests even further by evaluating
alternative solutions and discuss with their customers regarding the implementation. It
might prove useful to also check with the customers what are the causes behind the
request to better understand where they stand. This way ABB production unit could re-
assess from other point of view for alternative ways of providing solution for the problem

at hand.

Also, as a general comment which comes from my work experience as a project engineer
at the production unit, the engineering department tend to leave the change request
review partly to a halfway. When something cannot be done as requested, they do not
tend to think alternative ways of doing that instead. This is why the project management
team should encourage and demand engineering to review the change requests more
extensively in order to provide more fulfilling solutions or counter comments to custom-
ers. As the literature review of the thesis indicates, Chapter 3.2.1.2, the overall capability
of solving the customers problems also adds value to customers. And this way it would

provide value for ABB at least by securing retention of the customers when they are
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assured that in addition of being experienced motor manufacturer, ABB is also customer
oriented and trying to fulfill customers’ needs no matter how complicated their requests
are. This might also provide a reasonable justification to charge for the change orders

that are performed.
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7 Conclusion

The thesis had two main objectives. These were to evaluate the change order manage-
ment processes of ABB production unit and improve it by bringing customer insight to it.
The evaluation of change order processes and change order logs showed that the overall
look of ABB production unit’s change order management is quite good. This statement
is based on the information that the change order creation trend has been evolving so

that change orders are being created earlier on the projects progress.

To further improve the project and change management, the thesis studied the pro-
cesses from customer point of view first by questionnaire and then interviewing the cus-
tomers to gain insight outside the case company. The study found out a few points that
could be improved. The research showed that there might be different perceptions be-
tween ABB production unit and their customers. The customers might perceive the de-
livery importance of delivery dates differently than ABB production unit. Also, their per-
ceive of change orders’ effects are on a different level with ABB production unit. There-

fore, a further collaboration with external customers would be useful.

The research question of this thesis was “What measures can be taken at ABB Oy Induc-
tion Machines to improve their customer change order management to support their
customers better and to create more value for them?” As an answer to this question, we
suppose that it would be crucially beneficial to find out and agree the perceptions mu-
tually with customers. This would allow the ABB production unit to manage the projects
according to individual customer’s needs, which would increase the customer perceived
value throughout the projects. This would also help ABB production unit to allocate their
resources more precisely. When the resources would be allocated better, ABB produc-
tion unit would not be concentrating in projects that don’t need attention that much.
And also vice versa, the unneeded workload would be freed and could be reallocated in

projects that need more attention, and therefore ABB would be able to provide it.
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7.1 Discussion and proposal for further research

The results of this thesis are only partially generalizable, because this study was a case
study that evaluated a single production unit and the perception a few of their custom-
ers’. Because of the fact that different customers value different things during projects,
the recommendations that have arisen from the interviews done for this thesis might
not be generalizable throughout the production unit that has been researched. However,
a similar case study could be easily repeatable to other production units of the case com-
pany and with wider range of customers interviewed. This way the customer insight

could be generalized further, and more targeted improvement actions could be gained.

As already stated in the chapter 5 that the engineering department has gone through an
organizational update. For future research, it would be good to investigate how the up-
date has worked. This should be investigated also from the customers point of view.
Would be good to interview the customers in a few months and see how they have felt
that the new organization has worked. If the result would be positive, then project man-
agement team should investigate similar methods of update. Currently the project man-
agement team is divided by to regions and a single project manager is managing a single

region’s projects. In future the projects could be allocated by complexity.

ABB production unit should also investigate how to implement the customer request
tool, which is one of the project management focus areas of 2022. Finally, ABB should
investigate for proactive actions, that could help them communicate better with custom-

ers, which would help them to secure the project scope of supply as early as possible.
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Appendices

Appendix 1. Cover letter and Preliminary questionnaire for interviews

Dear receiver,

My name is Juho Rossi, and | am a graduate student at University of Vaasa, Finland. For
my final project | am examining the possibilities to improve the project scope of supply
change order management at ABB Large Motors and Generators. As You have previously
discussed with Tapio Rantala and XX, we are pleased to invite You to participate in my
master’s thesis research. The basic idea of the research is to bring more outside-in think-
ing and acting to our change order management to fulfill our customers’ needs and ex-

pectations better.

The research study will be done in two parts, a short survey followed by an online inter-
view. The survey should take approx. 5-10 minutes and the interview should take approx.
one hour. We would like You to answer this survey prior to the interview.

Link to the survey:

The data collected will provide us useful information and insight on how to manage and
execute the change requests and orders placed by our customers in more professional
way. We do not publish or store Your name, the name of the company You work for or
any direct personal data. If you have questions or require additional information regard-

ing the survey or interview, please contact me via e-mail.

Could you also inform us a few options when it would be most convenient for You to be
available for the approx. one-hour interview? We are looking forward to completing the

interviews by 28" of January.

Yours sincerely,

Juho Rossi
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ABB
Improving Change Order Management —

Creating More Value Through Customer Centricity and flexibility.

This survey is part of a master's thesis that will be done for ABB. ABB Large Motors and
Generators strives to improve their scope of supply change order management process
to enable a more professional way of managing and executing the change requests and
orders placed by their customers. By the professional change order process ABB will be
able to incorporate more flexibility towards their customers and secure the means to

meet the customer expectations.

Thank You in advance for Your valuable answers and comments!

1.In what industry segment do You operate?
Oil, Gas & Petrochemicals

Power

Marine

Water and wastewater

Mining and minerals

Pulp & paper

other (Open text field)

2.How large proportion of your projects are challenging or complex and require more
attention, please elaborate how You identify the project complexity? (Projects that ABB
Large motors and generators will manufacture for You)

Enter your answer (Open text field)

3.What is the most common reason for You to request scope of supply changes?
Changes in OEM application.
Scope of supply changes required by EPC.
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Scope of supply changes required by end user.

ABB technical implementation does not meet the OEM’s expectation.
ABB technical implementation does not meet the EPC’s expectation.

ABB technical implementation does not meet the end user’s expectation.

Other (Open text field)

4 What is the most common reason for You to request documentation detail or layout
changes?

Additional documentation changes required by OEM.

Additional documentation changes required by EPC.

Additional documentation changes required by end user.

Agreed details missing.

Documentation detail or layout is unclear or doesn’t meet the expectation.

Other (Open text field)

5.What/which of these changes has been done in the previous projects from Your re-
quest?

Documentation detail/layout changes.

Scope of supply changes.

Schedule changes/delivery date changes.

Factory acceptance testing (FAT) changes.

None of the above.

6. How has ABB Large motors and generators met your expectation with response time
to change requests?

1-5 stars

7. How has ABB Large motors and generators succeeded timewise in executing the re-

guested changes? (From change request to completed change order)
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1-5 stars

8. How has ABB Large motors and generators change order management fulfilled Your
expectations in terms of content? (Has the scope of supply been changed according to
your expectation)

1-5 stars

9.How could we improve our change order process so that it supports Your organization
the most? (From your perspective)

Enter your answer (Open text field)



