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Every day, companies face customers who demand increasingly faster and better-quality
service to meet their needs. In today's business environment, even a small mistake or
excessively long delivery times can lead to the loss of a customer, which has a direct impact
on the entire company. Because of this, companies must operate as efficiently as possible,
but at the same time guarantee the same high quality. This thesis illustrates the possibility
for companies to streamline the sales quotation process by implementing an advanced
product configuration tool.

The research was carried out as qualitative. Its research material was collected through
interviews. The interviewees work in various different positions, each of which used CPQ
product configurators for a few different purposes. The interviewees work in five different
companies.

The development and streamlining of processes have long been known in the academic
literature and in management as factors that provide added value. As this research illustrates,
streamlining the sales quotation process is particularly important. This allows customers to
get what they need faster, while making the work of the sales staff easier and possibly even
freeing up their working hours for other value-added tasks.
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Yritykset kohtaavat péivittdin asiakkaita, jotka vaativat yha nopeampaa ja laadukkaampaa
palvelua omien tarpeidensa tayttamiseksi. Nykypaivan liiketoimintaymparistossa pienikin
virhe tai lilan pitk&t toimitusajat voivat johtaa asiakkuuden menettamiseen, milld on
vaikutusta suoraan koko yritykseen. Tdman vuoksi yritysten tulee toimia mahdollisimman
tehokkaasti yllapitden samalla korkeaa laatua. Tutkielmassa havainnollistetaan yritysten
mahdollisuuksia myyntitarjousprosessien virtaviivaistamiseen kehittyneen
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1. Introduction

Multinational companies have their customers spread around the world in different
continents, cultures, and surroundings. Some customers in southern part of globe might need
something specific, whilst other customers in northern part of the globe do not need that
specific something, making it for them redundant. In global and especially in intercontinental
trade, understanding the different habits of pricing, needs in products and costs those
generate necessity (Baier & Bergstrand 2004). Different countries and whole continents may
use totally different currencies as their main use of trade, but also prefer some products over
another and use different pricing settings while having different discounting habits. For
example, a customer in a highly developed country usually is more capable in buying a
premium priced product than a customer in a developing country (Kock & Guillén 2001).
Thus, understanding a customer specific information is vital for a successful commerce,
putting the pressure on the sales representative who acts as the customer’s interface to the
company they present. Without tools that are designed to help with the selling, it can get
tricky to quote a complicated product for a customer on the other side of the globe with all
the correct product information. To relieve these requirements, various sales tools with
different functions have been provided that can be utilized within certain parts of the sales
quotation process. Without these sales tools, the company exposes its sales specialists for
difficult and time-consuming task to retrieve all the needed information from several
different systems (Jordan, Auth, Jokisch & Kihl 2020). It is easy to see that this is not an
agile way for sales to work, while a tool that combines many of the needed functions under
one roof, on its behalf, could be (Gill & Mathur 2019).

As the demand for more specialized and customised customer solutions grew, an exponential
rise in the amounts of needed data arose. Providing customers solutions to a specific purpose
with specific functions meant that a new sales solution was needed that would help the sales
with selling of more individualized and complex products. Eventually the companies started
to implement product configuration systems (Hvam, Bonev, Denkena, Schirmeyer &

Dengler 2011) to provide the means for some level of product customization. Product



configurators are systems that enable the creation and management of configurable products
(Heiskala, Tihonen, Paloheimo & Soininen 2007). According to Heiskala et.al. (2007),
configurable products are products that consist of various parts that can be arranged
according to the customers’ preferences, making these products in a way customizable. For
example, a configurable product can be built with modules that are built with different
components or even sub-modules that together make the whole (Pollard, Chuo & Lee 2008;
Shamsuzzoha, Helo, Piya & Alkahtani 2022) Thus, configuring a product typically means
that the configured product will most probably be different when comparing to another as

the customer needs differ greatly (Heiskala et.al. 2007).

Selling non-standard products with changing specifications naturally has its effect on many
other business transactions. One of the effects is directly reflected on the pricing of the
product. Offering customizable products increase the pricing complexity as greater cognitive
effort was needed to process the separate pricing information (Dellaert & Stremersch 2005).
As the cognitive efforts increased, the manual pricing process was prone for errors (Gill &
Mathur 2019). Pricing errors tend to be a bit too pricy for them to be frequent. As an example,
if the sales quote defines a price smaller than the price to produce the product, it concludes
in a loss of profitability (Heiskala et.al. 2007), but it also influences the customer confidence
towards the company doing the quoting (Gill & Mathur 2019). Also, providing the customers
with all the relevant product information became a hassle. Thus, a tool that has an ability to
configure the product bundles, calculate the prices and provide all the needed information
while streamlining the sales quotation processes at the same time is needed. For this matter,
a new tool was developed that in a way could handle all the needed sales transactions within

the configuring, pricing and quoting.

A CPQ (Configure-Price-Quote) is a software tool for sales and sales management that is
designed to provide accurate and personalized sales quotes of configurable products for the
customers (Gill & Mathur 2019). Typically, a CPQ tool is integrated as a part of the
company’s customer relationship management (CRM) system or offered as a feature in
enterprise resource planning (ERP) system (Jordan et.al. 2020; Ostrow 2014). Its goal is to
make the sales quotation more controllable for sales by automatizing parts of the quotation



process and parts of the order management process. Additionally, a CPQ system simplifies
the sales quotation process by spreading the knowledge of different business departments
straight to sales (Hvam, Pape & Nielsen 2006). Its goal is to help the organizations to
dismantle possible team silos with disjointed processes, but also standardize the sales
processes and make them more controllable (Gill & Mathur 2019).

As a tool, CPQ is used to provide all possible product outcomes and variations with
minimum entries and correct pricing that is calculated based on the selected product options,
but also as a system in which the provided product models are maintained (Gill & Mathur
2019; Hvam et.al.2011). The goal of CPQ is to reduce the process load and streamline it,
while at the same time increase the quality of the overall sales process (Jordan et.al. 2020).
As a configurator, it plays a crucial role on product quality by alleviating the complexity of
product customization (Trentin, Perin, Forza 2011), but also helps with the complex pricing
that comes with customized products. According to Gill and Mathur (2019), a CPQ system
can additionally shorten the sales cycle! but also make the analysing of things like sales deal
effectiveness more convenient by determining and highlighting the wanted key performance
indicators. One example of these key performance indicators could be sales quotation lead

time, which calculates how long does the sales quotation take time.

CPQ can also ease the quotation process for sales managers. Matters such as sales approvals
complicate the sales process not only for the representative, but also for the managers who
need to give the approvals (Gill & Mathur 2019). These are approvals are needed for example
with discounts that surpass a specific percentage threshold. Sometimes with tools such as
CPQ, a quote can automatically be directed to the accountable person, but also provide
frames for discounts with pre-approved discounting thresholds (Ostrow 2014). By
automating process steps like this, the unnecessary time waste from waiting for an answer is
significantly reduced, causing the overall sales lead time being reduced (Hvam et.al. 2006;

Jordan et.al.2020). As an example, getting an approval for a specific discount might have

! Sales cycle means the whole sales process that starts when a customer places a request for information and
ends with possible sales contract or after the sales negotiations are otherwise ended (Wybo 2007)



meant a lot of manual work and asking around the company as the earlier business systems

would give little to no assistance in that regards.

Talking about legacy systems, even today a typical sales process might need to have various
systems that all store different but needed data. As mentioned by Jordan et.al. (2020), before
implementing a CPQ system an organization typically has various non-integrated software
solutions that all have a different role in the sales quotation process, resulting in a non-
standardized process and particularly long lead-times. Sometimes the non-standardized
process might even include using an email without a dependence to other systems as a part
of the sales process, which is not sustainable anymore in today’s world if all the data is
needed for storing for possible latter usage. If the information is only saved in an email, it is
not accessible enough. Additionally, having all the needed data for a successful sales process
sprinkled between various systems makes the sales process cumbersome and prone for errors
especially within the quotation process, at worst resulting in lost business opportunities and
customers. Implementing a CPQ system can help to harmonize the sales process data
management, thus streamlining the process and potentially resulting in better performing

sales.

As more and more businesses shift their focus from the traditional sales process where a lot
of the steps were done manually to a more agile and automated process, tools like CPQ might
come into consideration. Recognizing the potential business benefits that a CPQ tool can
provide makes it an attractive subject for deeper research. Despite this, only a small amount
of research has been conducted about CPQ as most of the study is done on the traditional
product configurators. As CPQ is on many levels an improved version of the traditional
product configurators (Jordan et.al.2020), it makes it a desirable subject for this thesis.

1.1. Objectives, research questions and research delimitations

The main objective of this study is to unravel the potential benefits and disadvantages of a

CPQ tool for the sales quotation process. The study strives to explain how a company can



streamline its sales quotation process with the CPQ tool and make the sales quotation process
more efficient. Additionally, it takes into account that streamlining processes with a specific
goal in mind might have an impact on something else, potentially causing not thought
inconveniences. To reach this goal a main research question and three sub-research questions

were set. The main research question is as follows:

How the CPQ tool impacts the sales quotation process?

The main research question explores the impact of the CPQ tool on the sales quotation
process. The typical idea when implementing a CPQ tool is to help the sales organization by
providing an improved solution with possibly more certainty to make the sales quoting easier
and quicker. Hereby it is important to study how the CPQ tool impacts the sales quotation

process and through this clarify the most important factors that have impact on the process.

In order to get a robust answer for the main research question three sub-research questions
were created. The sub questions will need to consider the potential benefits and negative
effects of the tool to find the beneficial impacts, but also the not so desired impacts of the
CPQ tool for the sales process. Then again it is important to clarify the differences between
the CPQ tool and a traditional configuration tool. When combining the answers to the sub
questions, a comprehensive answer will be derivable for the main research question. To find
the desired results, a variety of different literature will be used for example from the fields
of product configuring, change management and the process development. The two sub

questions are as follows:

What are the potential benefits a CPQ tool provides to a business?

The first sub question explores the main reasons why the CPQ tool is integrated into usage
in the first place. The idea is to explore the business benefits of the tool that might be part of

the reason why the tool is integrated into use, but also to explore the not typically expected



benefits the tool can provide. Ultimately this sub question will give an answer of the positive

factors a CPQ tool provides for the business, partly answering the main research question.

What are the disadvantages and risks a CPQ has on its own and on sales

quotation process?

Second sub question presents the opposite for the benefits and takes into account the
potential disadvantages and risks that the CPQ might have on its own and on sales quotation
process. The result for the question will be derived from the literature used to produce this
study, but also from the interviews. Interviewees might have their own opinions about the
disadvantages that can differ from the literature greatly, thus it will be interesting to find the
potential disadvantages and risks of the tool according to the professionals. Will an
automated business tool be relied too much on, potentially subjecting the quotation process
to imperceptible data errors that could have been avoided by ensuring the data validity

manually?

How does the CPQ tool compare to the traditional configuration tools?

Third and the last sub question is set to investigate the differences between the traditional
configuration tools and the CPQ tool. As this thesis later points out more in depth, the
traditional configuration tools were built to simplify the configuring process of complex
products, hence simplifying the quotation process as well (Shafiee, Kristjansdottir, Hvam &
Forza 2018). Thus, the traditional configuration tools manage similar tasks as the CPQ tool,
which is implemented to simplify and automate the configuring even more. For this reason,

it becomes an essential question of new solution relevancy.

This thesis will be delimited to address business product configurators, especially CPQ, and
its effects on a sales quotation process. Other processes may be taken into account as a part
of the effect of streamlining study but will not be addressed together with the CPQ. Also,



this thesis will not examine the differences between the different providers of CPQ tools.

Thus, a confrontation between different providers and provided platforms will not be made.

1.2. Research method

A qualitative research method was chosen to be used in this study. For a topic that does not
have a lot of existing research available, the qualitative research methods are the most
suitable (Eriksson & Kovalainen 2008, 4-5). As CPQ tools are not yet widely researched,
selecting the qualitative method was a natural choice.

More precisely, the chosen method is called qualitative multi-case study that provides
comprehensive answers by utilizing questions “How?” and “Why?” (Rowley 2002;
Eisenhardt 1989). These questions generate a more solid basis for the research, while helping
to keep the focus on the study’s goal (Tellis 1997b). The selected method also lets individuals

express their own ideas and experiences, providing more extensive answers of the topic.

To reach the desired outcomes, eight interviews were conducted. The interviews were
conducted as semi-structured interviews. A semi-structured interview is typically done with
prepared and flexible question lists, that enable the interviewee to answer on their own terms
and can be particularly used for managerial and organizational issues (Qu & Dumay 2011).
These questions are typically theoretical but open-ended that structure the interview almost
as a discussion (Saaranen-Kauppinen & Puusniekka 2006). Theoretical section is mainly

based on international scientific articles and literature of the subject.

1.3. Theoretical framework

Theoretical framework is illustrated in the figure 1 below. The theoretical framework of the
study describes the main themes and how the themes are connected to each other. To begin,
the framework is built around the known sales quotation process, as it is one of the main

reasons why the CPQ tools are taken into use. Traditionally, product configurators have been



used to quote more complicated and customizable products. These configurators did not have
that many other functionalities built into them. CPQ on the other hand integrates various
systems and knowledge from various business units under one tool, making the quotation
process easier and less time costing, thus streamlining the sales quotation process. The CPQ
has many different users. Different roles of sales, production, product management, IT, and
sales management are connected to CPQ to provide the needed information to manage the
quotation as effectively as possible. As seen in figure 1, these units were needed to give their
input and knowledge to make the quotation before CPQ, making the quotation more
inconsistent as the knowledge was not available immediately. CPQ is built on the
information of these different functions, which eventually streamlines the overall sales

quotation process as the information is available fast and easily.

Quote preparation

Phase 1.5.
Sales quotation process without CPQ 4 Production
Product
Quote Quote .
Request for preparation | management preparation Finished
quotation J quotation
phase 1 N Sales phase 2
management
Other business
Quote Finished
preparation quotation

Sales quotation process with CPQ

Figure 1. Theoretical framework

1.4. Key concepts

The key concepts of product configurators and quotation process are frequently explained in
a few different ways within the literature. This chapter clarifies briefly the most important
concepts of this thesis and encapsulates the main idea behind them.



Product configurator is a system that is built and implemented to assist sales to quote and
sell customizable products by providing product option choices and properties with the
individually set product constraints. It enables the company to automate tasks that would
otherwise require human experts. (Haug, Hvam & Mortensen 2011) Product constraints
determine how different sub-components and properties may be combined to provide a
configurable product (Haug, Shafiee & Hvam 2019b).

Product configuration is a term that is used for customizable products. Configurable
products have different product variations that can be offered for various customers with
different needs (Sorri, Kumpulainen, Seppéanen, Dunne & Huittinen 2017). These product

variations can be changed according to individual needs (Gill & Mathur 2019).

Mass customization is a mass-scale company-to-customer interaction tool, that provides the
means for the consumer to order products personalized to their own needs and tastes with
varifying stages of customization (Wabia 2019, 13). Told by Wabia (2019, 12) Mass

customization is widely used with the product configurations.

CPQ (Configure — Price — Quote) is a tool that is based on the same idea as the product
configurator but with additional features that help the sales to quote. Its idea is to optimize
and automate the sales process on some level and ease the quotation process of complex
products. (Jordan et.al. 2020)

Lead time is a term that has various use cases depending on the context. Shortly, it means
the elapsed time from receiving the request for quotation to delivery of the item (Dolgui &
Ould-Louly 2002).

Price is the amount a product costs for the customer. With configurable products, the pricing

gets more complicated than a typical product pricing, as a configured product might include
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complex and expensive product modules, that can have subcomponents which require their

own pricing.

Quote is a document that includes the quoted products with all of the product features, prices
and possible discounts for the product or products. It is a document that will be delivered to
the customer. (Bramham, MacCarthy & Guinery 2004; Jordan et.al. 2020)

CRM (Customer relationship management) is used to manage the information of
interactions between a company and its customers. It is a tool to improve the company’s
relationship with its customers, thus helping the company to retain its customers and grow

its sales numbers. (Soltani, Zareie, Milani & Navimipour 2018)

Sales quotation process is a process which begins when the customer request for a quote is
received and ends once the final quotation for customer is returned to the customer with the
required information (Buzby, Gerstenfeld, Voss & Zeng 2002).

1.5. Thesis structure

The chapters 2, 3 and 4 of the study contain theoretical background for the main subjects of
the study — first of the three considering the sales quotation process and its future. The second
of the three considers the traditional product configurators and configurable products and
the reasoning behind why the product configurators are an important tool in everyday
business. Last of the theoretical chapters considers CPQ as a tool to provide better and more
agile product configurations and sales quotation. After the theoretical chapters the study

proceeds to its empirical chapters.

Chapter 5 goes through the study’s design, research method and introduces the interviewees.
Chapter 6 goes through the empirical findings of the study and eventually chapter 7 presents

the conclusions which are derived from the theoretical and empirical findings.
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2. Sales quotation process

As most of the market environments are typically in crowded with companies competing for
the same customers, the customers have a possibility to decide from which company they do
their needed purchases. This typically leads to a situation where the competing companies
will be put out to tender. This means the companies need to provide quotes to the customer,
that describe the commitment by the business to the customer about product specifications,
delivery possibilities and price (Bramham et.al. 2005). To make the quote the companies
need precise data of the customer asked product, binding various business functions and
areas to make the whole (Elgh 2012).

2.1. Process definition

Sales quotation process is a demanding process that involves vast knowledge of the
manufacturing process, as well as ability to determine total costs and profit margins (Garcia-
Crespo, Ruiz-Mezcua, Lépez-Cuadrado & Gonzalez-Carrasco 2011). It begins once the
customer requests a quotation of goods, and eventually ends once the quoted goods are
delivered or the quote is not accepted on the buyers or seller’s behalf (Buzby et.al. 2002). If
the quote is accepted by buyer, a manufacturing process of quoted goods will begin
(Sremcev, Stevanov, Lazarevic, Mandic, Tesic & Kuzmanovic 2019). The process itself
involves various activities across many departments within the company, on which several
employees are tied (Hvam et.al. 2006). For this reason, a significant amount of qualified
personnel spends their time on quote creation activities, taking the time from other relevant
activities (Garcia-Crespo et.al. 2011). To top it all, the work done on one quote typically
does not end once the first needed activities are done. According to Sremcey et.al. (2019)
approximately 95 % of the quotes typically need at least some level of rework before the
final quote is ready. Rework again demands more workforce, and in the end the customer
might not accept the quote, turning that specific quotation process purely as a cost for the
company (Stadnicka & Ratnayake 2018).
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Result of the sales quotation process leans heavily on information and knowledge between
the business units that are needed for the quotation process (Elgh 2010). Usually, a specific
business unit is the only party that is specialised on some part of knowledge that is needed
for quoting, and many times that same knowledge can even be held by just one person
(Jordan et.al. 2020). This makes the organization vulnerable for employee mobility
highlighting the importance of sharing and documenting as much information as possible
between the parties within the company that might need it (Bhatt 2002). Sharing and
documenting the knowledge ensures the success of quotation, where all the needed
knowledge should be promptly available and as precisely as possible (Schaffer, Bartelt,
Pownuk, Schulz, Kuhlenkdétter & Franke 2018). Many times, the individual knowledge is
not documented properly, eventually resulting in a lack of organizational knowledge,
causing longer quotation lead-times as the knowledge need to be gathered while already

doing the quoting (Heiskala et.al. 2007).

The quotation process typically has three sub-processes that are request for quotation process
(RFQ), quotation preparation process (QPP) and quotation evaluation process (QEP) (Elgh
2012). The RFQ process requires input from the customer, after which the company doing
the quoting can continue to the QPP (Stadnicka & Ratnayake 2018). Demonstrated by Elgh
(2012), the QPP requires a lot of internal resources from the company doing the quoting as
the quotes are prepared. After the QPP is done, the quote will be sent back to the customer
which launches the QEP (Thiruchelvam & Tookey 2011). From all of the sub-processes, the
QPP is seen as the most crucial and resource demanding for the company that generates the
quotes, as it can requires various sub-processes on its own to prepare the detailed quotes
(Stadnicka & Ratnayake 2018). As all the processes demand such knowledge that typically
is only held by specialists, the lead-time of the whole quotation process will increase (Hvam
et.al. 2006; Stadnicka & Ratnayake 2018).

As RFQ and QEP processes are mostly handled by the customer instead of the company
doing the selling, they can be frequently tied closely to the customers supplier selection
process. This connects the customer’s supplier selection process as a part that needs to be
thought when considering the quotation process, as supplier evaluation is considered to be
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one of the most important factors when doing purchasing (Thiruchelvam & Tookey 2011).
When both the buying and the selling parties understand the supplier selection process on
some level, it can be helpful for both in improving the competitiveness and deepening the
relationship (Taherdoost & Brard 2019). As supplier selection is one of the most significant
business decisions for the customers to make (Nielsen, Banaeian, Golinska, Mobli & Omid
2014; Taherdoost & Brard 2019; Thiruchelvam & Tookey 2011), it increases the sales
quotation process importance for the company that generates the quotes. As notified by
Taherdoost and Brard (2019), the supplier selection process can significantly enhance the
competitiveness of the company doing the buying. For the company creating the quotes, it
means the quotes need to be sent out promptly and precisely.

/Customer \/Supplier \ Customer & Supplier \

uote
Supplier Request for quotation a Quote sent to Quote evaluation

) preparation
screening (RFQ) process (QPP) customer process (QEP)

\ AN AN /

Figure 2. Quotation process (Elgh 2012)

Figure 2 demonstrates the quotation process, which begins with the customers’ initiative to
possibly buy the goods provided by the supplier. Quotation process can not be solely relied
on only the customers or the suppliers, as it needs input from both of the parties. Next three

sub-chapters will go through this process in more detail from the view of both parties.

2.1.1. Request for quotation (RFQ)

To get started with the RFQ process, the potential customer typically does preliminary
qualification screening of the potential companies for which the RFQ will eventually be sent

(Taherdoost & Brard 2019). During the qualification screening, the purchasing company
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verifies supplier’s qualifications for the needed goods or services, reducing the likelihood of
non-performance by eliminating the companies that do not match the wanted qualifications
out of the bunch that will be asked for an RFQ (Wan & Beil 2009). After the customer is
done with the screening, the RFQ process begins as the customer presents their interest
towards the goods or services of the company, after which the discussions about the order
quantity, delivery terms and the payment terms with pricing estimations will begin (Garcia-
Crespo et.al. 2011; Leung, Luk, Choy, Lam & Lee 2019).

Garcia-Crespo et.al. (2011) point out that basic calculations must be done during the RFQ
process to ensure that the manufacturing costs and possible delays would be assessed, thus
making sure the overall costs would stay on an acceptable level. Upon receiving of the RFQ,
the company begins various decision-making activities which involve making sure that the
specified requirements quality and quantity wise can be met (Leung et.al. 2019). After
making sure that the company can provide the goods mentioned in the RFQ, the focus must
shift to pricing. As a client makes the RFQ for those companies that survived the
qualification screening (Wan & Beil 2009), they are mostly interested in the price per quoted
item that they can compare with other quotes from other companies (Stadnicka & Ratnayake
2018). Attention must also be on the quote response time as a slow response may encourage
the customer to place the order from a company who can generate the quotations faster
(Garcia-Crespo et.al. 2011).

In most cases the specifications regarding the costs cannot be accurately pointed out during
the RFQ process, as the costs become apparent only after the customer order is realized
(Stadnicka & Ratnayake 2018). As stated by Garcia-Crespo et.al. (2011), the cost
estimations are typically carried out by an expert of each area who typically is not
exclusively doing cost estimations; hence the first cost and price estimations can take even
weeks. To give the customer at least some level of information on what the prices could be,
the company can provide the customer a budget quote that states a price estimate and gives

the customer the needed information to consider the possible purchase (Hvam et.al. 2006).
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Stadnicka and Ratnayake (2018) emphasize the importance of close collaboration between
different business units within the company to make the RFQ process as smooth and quick
as possible. If during the RFQ process the company realizes that they cannot deliver the
quoted goods as the client expects, the order should be declined (Garcia-Crespo et.al. 2009).
If the quote is eventually accepted, the RFQ process launches the quote preparation process,

if the customer decides to proceed with further discussions with the company (Elgh 2012).

2.1.2. Quote preparation process (QPP)

During the quote preparation process (QPP), the company doing the quotes does more
comprehensive research of its capabilities concerning the product functionality, quality,
price and delivery time that all have an effect on the quotation success (Elgh 2012). QPP is
assisted by various computer-aided applications like enterprise resource planning (ERP)?
system, customer information system (CIS)® and in some cases with computer-aided design
(CAD)* systems (Elgh 2010; Sremcev et.al. 2019). These systems are used to reduce the lead
time of quote preparation by optimizing the manufacturing processes, which improves the

whole company’s performance (Stadnicka & Ratnayake 2018).

The lead time of QPP is highly dependent on the complexity of the quoted products, but also
on the company’s ability to supply all the needed components that are not already in stock
(Stadnicka & Ratnayake 2018). Product complexity makes the quote lead time and the
manufacturing process more unpredictable and prone to possible errors (Mourtzis, Doukas,
Fragou, Efthymiou & Matzorou 2014), which employs more workforce and takes more time
than the less complex products, thus cause the QPP to lengthen. With a well-managed supply
management process that consist of a pool of trusted suppliers, the company that does the
quote does not need to spend time looking for them during the QPP phase (Stadnicka &

Ratnayake 2018). This demonstrates the importance of supplier screening for also the

2 ERP system is a software that integrates a range of business processes and functions in one single IT system,
enabling the company to effectively manage various resources (Nah, Lau & Kuang 2001).

3 CIS is used as a system within an organization to help the employees in obtaining the needed customer
information efficiently (Norfazlina, Akma, Adrina & Noorizan 2016).

4 CAD is a system used as an assist in the product design process, providing assistance in pre- and post-
designing of a product (Brooks 1997).
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company doing the quoting, as a non-performing supplier puts the whole supply chain and
the end-product into a vulnerable position (Wan & Beil 2009).

As stated by Elgh (2012), it is essential that the company generating the quotes has all the
needed detailed information easily accessible for everyone involved with the QPP. As most
of the quotes need at least some level of rework, it is important to streamline the QPP as it
means cost savings for the company doing the quotes.

2.1.3. Quote evaluation process (QEP)

In atypical case of tendering, various quotes will be requested from different companies that
can deliver the desired goods (Malmberg 2007). Quotes are evaluated based on individual
factors that differ according to each company’s preferences. Typically, capabilities and
performance of the company creating the quotes is measured even past the initial quote,
which will be the basis for the quote acceptance and even for further supplier selection
(Thiruchelvam & Tookey 2011). The decision making based on the quotes differ a lot
between the companies. Sometimes the interest is shifted solely in the price per quoted item
and the winning quote will be picked because of the lowest price (Stadnicka & Ratnayake
2013). This is not always the best approach to business procurements, as low prices alone
are not always the best factor for the long-term business approach (Thiruchelvam & Tookey
2011). As stated by Thiruchelvam and Tookey (2011), lowest price is not even seen as a part
of the most important factors of quote evaluation, as matters such as ability to meet the
required quality have much more significant eventual business impact. Quote evaluation is
frequently done as a multi-factor evaluation, where various factors are assessed and scored
according to the needs of the client company (Malmberg 2007; Nielsen et.al. 2014). Most
frequently used factors that customers use to evaluate the quotation can be found in the table

1 below.

Depending on the quoted goods and interests of the purchasing party the factors used to
evaluate the quotes differ (Malmberg 2007). The five most weighted factors used for

evaluation are ability to meet the needed quality, ability to deliver on time, performance
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history, warranties that guarantee protection if something happens and supplier production
capacity (Taherdoost & Brard 2019; Thiruchelvam & Tookey 2011). In project-style cases
the purchasing party usually emphasizes matters such as supplier financial status to ensure
the continuous progress of the project in addition to factors like price, amount of similar
work done earlier and availability of needed physical resources (Padhi & Mohapatra 2009).

Table 1. Factors used by customers to evaluate quotes (Malmberg 2007; Taherdoost & Brard
2019; Thiruchelvam & Tookey 2011)

Factor Description

Quality Suppliers’ ability to meet the quoted product quality
specifications

Delivery Suppliers’ ability to deliver the quoted goods on time

Performance history Suppliers’ performance history in economic, financial,

organizational, social, and societal area

Warranties Written guarantee that promises to repair or replace the quoted

goods if necessary

Production capacity Suppliers’ ability to produce volume of products

Price Suppliers’ ability to provide competitive price

Suppliers’ financial | Ensures the suppliers’ market persistence during the project
status and ability to respect the warranties

Technological capacity | Suppliers’ current technological capability and ability to
acquire new technology that could help with the quote lead

times in the future

Quote evaluation should also be done within the company that provides the quote to further
develop its quoting activities (Buzby et.al. 2002). It is important to gain understanding of
how the customers can be served during the quotation process as well as possible (Malmberg
2007), but also minimize the quotation areas that can be seen in the lean principles® as waste®
(Buzby et.al. 2002). That said, the research from the field noticeably lacks studies about the

5 Lean principles are approaches that can be taken to identify and eliminate waste (Buzby et.al. 2002)
® Waste is a non-value adding activity that should be addressed or eliminated (Buzby et.al. 2002)
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company’s internal quote audits that creates the quotes. In addition to these internal quote
audits, the company should stay connected to its client to gain understanding of the quote
success from their perspective. (Malmberg 2007) According to Malmberg (2007), the
evaluation from the perspective of the company generating the quotes could be done with
questionnaire templates that have easy and adequate measurability.

2.2. Present state and future of the quotation process

The quotation process and its sub-processes are identified as a field that has a great potential
for improvements (Hvam et.al. 2006; Stadnicka & Ratnayake 2018). Nowadays, as the
customers know their specific needs and the supplier’s ability to provide the needed
solutions, the quotation time and accuracy need to be as quick and accurate as possible
(Jordan et.al. 2020; Sremcev et.al. 2019). This is a fact that will become more and more
important as the time passes and more companies start to take action to improve their lead-
times for quoting (Hvam et.al. 2006). As noted by Stadnicka and Ratnayake (2018), the
interest of companies that do quotes frequently should be directed to streamlining the quote

preparation.

Quote preparation should be as efficient and easy as possible for the company that generates
the quote for the customer. If the company that does the quoting does not reply to the
customer RFQ nimbly, it might end up losing potential business opportunities just because
the competitors gave a reply considerably quicker (Rayon, Purushothaman & Ghrayeb
2013). Sometimes, regardless the time to reply to an RFQ, the provided quote might not be
accepted by the customer. This makes the costs related to the quoting not refundable,
generating monetary waste for the company (Stadnicka & Ratnayake 2018). As notified by
Buzby et.al. (2002), this incurs as a critical cost for the manufacturer, highlighting the

importance of process streamlining.

Combining what Stadnicka and Ratnayake (2018) brought up about streamlining the quote
preparation and Rayon et.al. (2013) commented about losing the potential business

opportunities, it is clear that some solutions for better and more agile quoting were and are
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still needed. Having a well-functioning sales quotation process helps to satisfy the
customers’ needs better, but also helps the company doing the quoting to boost their lead
times. Therefore, many companies have started to sort out their possibilities to streamline

the whole sales quotation process with different solutions.
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3. Product configurators

Product configurator systems are arguably one of the most successful artificial intelligence
applications (Blecker, Abdelkafi, Kreuter & Friedrich 2004) that businesses utilize even
today. They are implemented as a tool to provide configurable products to different
customers with different needs, but also as a tool to help with decision-making on sales and
engineering phases (Shafiee et.al. 2018). Product configurators eventually play the role of
product knowledge management’, helping the organizations to quote with more certainty
(Schaffer et.al. 2018).

The configurators are meant to help the sales with all the different product option
combinations effectively and reliably, making the sales more effective and less time
consuming. Additionally, configurators can be used as a tool to spread the product
knowledge between the users as most of the needed information would be available in the
system (Heiskala et.al. 2007; Shafiee et.al. 2018). Typical product configuration tool
includes all products and their configurations an organization might have, making it a
significant tool for sales but also for people keeping the tool up to date (Hvam et.al. 2006).

3.1. History of product configurators

Before the wide use of product configurations as a part of the business, most of the sales
were done with standardized products that did not always meet with all of the customer’s
requirements (Tiihonen, Soininen, Mannistd & Sulonen 1996). The solutions were not
customer oriented as means for providing such solutions were relatively low. Eventually the
situation changed after the wide implementation of computers into business usage.
Computers were seen as a tool to help businesses have better inventory control, to maintain
better records, and to increase sales (DeLone 1988). Eventually, the use of basic product
configurators became more common and provided the means to break away from the typical

means of making business. Quickly an environment where delivering a customized solution

" Product knowledge management systems provide methods for storing and using product knowledge
effectively within the company, while at the same time reducing the product information gathering time and
possible knowledge loss (Sainter, Oldham, Larkin, Murton & Brimble 2000).
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for customer specific needs was not a real solution took a U-turn. This also was a part of the
reason why the so-called sellers” markets started to lose its grip for the buyers’ market, as
more and more companies started to provide individualized solutions designed to fulfil
customer’s needs. (Hvam et.al. 2006; Scheer, Hansen & Loos 2003; Trentin, Perin & Forza
2011).

Providing only a standard offering for every customer was eventually seen additionally as a
barrier in customer adaptation, but also as a not so profitable way of doing business (Hvam
et.al. 2011; Tiihonen et.al. 1996). It was widely acknowledged that at least some technical
design changes were needed after the customer order had been received (Peltonen, Mannisto,
Alho & Sulonen 1994), making the order management more difficult and more expensive.
Without a system that could handle all the required changes the companies needed to have
some other way to handle the customized orders, which required human specialists (Haug
et.al. 2011), making the process expensive, prone to errors and very time consuming (Trentin
et.al. 2011).

The product configurators were widely implemented into usage already during the 80°s with
the concept of mass customizing (Sorri et.al. 2017). In a study conducted during the year
1995 Tiihonen et.al. (1996) found out that on average 80 % of the surveyed companies sales
volume came from configurable products, providing the companies with more means for
competition but also reducing their lead times. Thus, having product configurators is not at
all a new phenomenon in today’s business world. The most significant reason for product
configuration system implementation came when companies eventually realized that
maximizing customer value® with means such as product customization was their key to
success but also to survive in the increasingly competent operating environment (Scheer
et.al. 2003).

8 Customer value in customer’s own perspective means what benefits they get in benefits, relative to what they
must give up in costs (Smith & Colgate 2007). According to Scheer et.al. (2003), the customer value can be
influenced and created by customer care, content, component integration and convenience, all of which are
factors that the configurators affect.
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3.2. Configurable products

As mentioned, each customer typically is interested in different kinds of product
requirements suited for their individual needs that standard products cannot fulfil (Pallant,
Sands & Karpen 2020). To answer these requirements, companies provide configurable
product models which contain different product options that can be changed according to
customer’s needs (Liu, Zhang, Li & Chu 2020). Configurable products can be derived from
product family models, that include all the features for every configurable product
(Jergensen 2009) such as product subcomponents and options, configuration rules and
constraints (Hvam et.al. 2006; Sorri et.al. 2017). Rules and constraints in this context are the
determining factors of how product options and properties may be combined on one
predefined configurable product (Haug et.al. 2019b). Additionally configurable products can
include product modules, that are a selection of subcomponents, allowing unique
combination of product components (Hvam et.al. 2011; Wabia 2019, 16). These modules act
the same role as individual subcomponents and options. According to Hvam et.al. (2011),

the use of modules reduces the complexity of the overall product configuration model.

The configurable product models are designed once into the product configurator, which
enables a repetitive use of the product with different specifications to satisfy different
customer needs (Heiskala et.al. 2007). These products are composed of components and
groups of components, groups that in turn are sometimes composed of even more
components that eventually shape the final product according to the customers preferences
(Mannisto, Peltonen, Soininen & Sulonen 2001). A simple product configurator model is
figured below in the figure 2. The figure presents a product that has two option groups that
both have only two options. In this case, one option is selected from each option group
according to the customer needs. All in all, from the example of figure 2, a product with four
different specifications can be built. These products are built into the tool by professionals
who gather all the needed product information from different information sources throughout
the company (Hvam et.al. 2011; Shafiee et.al. 2018).

As told by Jargensen (2009), when the product configuration model is done it will contain

all the needed information about what product options and modules are to be assembled.
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Eventually the already built product models need maintaining as the products can be
improved and changed, or the manufacturing can be pulled. It is critical to update the models
and to keep the information up to date. Old and false information of the models might cause
serious costs to the company, but also harm the customer relationships. According to Sorri
et.al. (2017) these product configurators are closely linked to the principle named mass

customization to handle the product variability.

e ™
Main
1st Level: Main product
A S
' ™
2nd Level: Option groups
A S
4 ™
3rd Level: Product options under
the option groups
A S

Figure 2: Example of a product configurator (Jgrgensen 2009; Mannistd et.al. 2001;
Heiskala et.al. 2007; Hvam et.al. 2011)

3.2.1. Mass customization

As a term mass customization has a wide range of different definitions. When considering
the configurable products, a good definition of the term would be that it is a mass-scale
company-customer interaction, which enables product customization on verifying stages of
customization according to the customer’s needs (Wabia 2019, 12-13). Mass customization
is a way for a business to offer customizable products for its customers by either letting the
customer make the preferred configurations on their own or by making the configurations
during the quotation process within the company doing the quotes (Haug et.al. 2009). The
business purpose of mass customization is to increase the sales, increase customer
satisfaction, accelerate new customer adaption, and open new pricing opportunities
(Heiskala et.al. 2007; Haug et.al. 2009). To successfully utilize mass customization, the

company should have modular product designs, adaptable and flexible manufacturing
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process, advanced order management, integrated information systems and ability to

postpone the product assembly (Pollard et.al. 2008).

Without modular product design, the product customization would be very difficult and time
consuming for the company (Pollard et.al. 2008; Shamsuzzoha et.al. 2022). These modules
have predefined constraints built in the system to prevent incorrect and impossible
configurations (Zhang, Lee & Xu 2010). These modules perform specific functions for their
particular processes, that combined provide the needed end-product or solution for the
customer (Fiorineschi & Rotini 2019; Pollard et.al. 2008). As specified by Shamsuzzoha et.
al. (2022), product modularity is a practice that is used with standardized product modules,
which are easily rearranged or reassembled into many different functional configurations, or

even shared across various products.

One of the main advantages of flexible manufacturing process is its ability in managing of
whole production facilities and resources, such as time, machines, and machine utilization
(Kostal & Velisek 2011). It is a collection of production equipment that are logically
organized in a computerized system which is used to provide the means to manufacture a
wide variety of products (Kumar, Haleem, Garg & Singh 2015). According to Pollard et.al.
(2008) flexible manufacturing process demands strong supply networks so that the company
can adapt to high number of differing products even though the volume of ordered products
are typically low. As flexible manufacturing process is a complicated system that typically
is integrated according to individual business needs, its disadvantage is the high
implementation price (Kostal & Velisek 2011; Kumar et.al. 2015) If the implementation of
modular product design is successful, it makes the manufacturing process more flexible
(Pollard et.al. 2008).

Differing customer requirements, possibility for great variety of product configurations and
various constraints between the modules and components together result in a need of
sophisticated and advanced order management system (Zhang et.al. 2010). To portray the

order management as sophisticated, it should have a capacity to handle huge amounts of
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information, enable integration through the whole value chain from sales to manufacturing

and be built with customer relationship in mind (Pollard et.al.2008).

Integrated information system connects employees from all different departments and shares
the information between everyone in the company, creating value by increasing process
efficiency (Deneke 2018; Zhang et.al. 2010). It integrates various business systems together
and constantly evolves by integrating new functionalities once the systems are updated or
new systems are taken into use (Pervan & Dropuli¢ 2019). Integrated information plays a
vital part in the previously mentioned sophisticated order management. As said by Pollard
et. al. (2008) and Zhang et.al. (2010), an integrated system gets all the necessary information
from different systems of the organization and makes the flow of information smooth and
accurate throughout the whole value chain, and it can in many cases be integrated on top of
the company’s legacy systems. Additionally, integrated information system can easily be
developed to provide useful data to help with the decision-making process, such as customer
needs analysis (Zhang et.al. 2010)

A critical factor for mass customization to be successful is a principle named postponement.
Its main idea is to delay the assembly of the configurable product as long as precise customer
order information becomes available or just by delaying the assembly as long as a necessary
number of product orders are placed to minimize the supply chain risks and the costs (Yang
& Yang 2010). Postponement can be utilized with configurable products where the products
have differing components and modules and need individual assembling (Deshpande 2012).
As these components rely on component suppliers, it makes the company increasingly reliant
on working and reliable supply networks (Yang & Yang 2010). Postponement can be defined
as a strategy for product differentiation where the product differentiation is postponed to the
end of the supply chain (Xiong, Du & Jiao 2018).

Mass customization and its efficiency depends heavily on the company’s technological
capabilities and resources (Liu & Deitz 2011; Pollard et.al. 2008). Mass customization
enables the companies to make sure that individual requirements of different customers are

met with minimal trade-offs in cost, quality, and time performance (Trentin et.al. 2011). It
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is a method used to increase sales by providing more product variety and added value for the
customer (Haug, Ladeby & Edwards 2009). It helps the company to meet the individual
customer requirements and preferences better, which helps with customer retention and
eventually increases the competitive advantage (Wabia 2019, 36-37). According to Heiskala
et.al. (2007) the configurable products do not demand as high inventory levels as standard

products, thus they tie less capital that can be used elsewhere. (Table 2)

Inevitably product mass customization has also its monetary and operational costs. Even
though the minimal cost trade-offs are pursued, a mass customized product typically costs
more to produce than a mass-produced counterpart (Heiskala et.al. 2007; Wabia 2019, 34).
The mass customization also causes complexity for value chain, customer complaints, and
for the management of the company that utilizes the mass customization. The component
suppliers might need to be changed and corporate purchasing policy need to be reassessed,
making the value chain more complex. Complaint management will need to be reassessed
to deal with the customized product returns and complaints. Lastly, the overall management
would need to be redefined as mass customization differs widely from mass production
(Wabia 2019, 38-41). (Table 2)
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Table 2. Effects of mass customization on company (Heiskala et.al. 2007; Haug et.al. 2009;

Pollard et.al. 2008; Wabia 2019, 35)

Mass customization opportunities and
challenges

Effect on the company

Variety of products

More comprehensive sales catalogue

Individual customer requirements

Customer satisfaction and retention,
new customer acquisition and increased

competitive advantage

Product management

Quick responses to consumer preferences and

management of products

Inventory reduction

Lower inventory levels and less tied capital

Premium pricing

Custom products offer higher gross margins

Manufacturing costs

Slightly increased costs due to customization

Value chain complications

Customization  creates challenges for

predictable value chain

Complaint management

Customer complaints of customized products
differ from basic products. Product return

policy needs to be assessed

Challenges for management

Mass  customization  might  require

management skills that the company do not

yet possess

In their study Heiskala et.al. (2007) mentioned that mass configuration can be implemented

for configurable products because of the pre-designed product options and how they can be

combined into many different customized products. The pre-designed product options form

product modules that are an important enabler of mass customization along with the product

architecture® (Hvam et.al. 2011; Jargensen 2009). Jargensen (2009) pointed out that once

the set of needed product modules and the needed additional options and subcomponents are

selected with the given rules and constraints, the end result will be a configured product.

° Product architecture is defined to be the way in which the elements of a product can be arranged as working
units, and the way how these units interact together (Jiao & Tseng 2000)
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3.2.2. Benefits of configurable products

Configurable products enable the company to operate closer to the customers and better
satisfy the customers’ requirements (Liu et.al. 2020). For example, the customer might be
incorporated into the designing phase of the product, which increases the customer
satisfaction and optimizes the overall product designs (Heiskala et.al. 2007; Shafiee, Haug,
Kristensen & Hvam 2020). This also offers the company that provides the product valuable
information of customer needs and liking (Shafiee et.al. 2020). Offering configurable
products can also prove to be profitable for the business as it might be a way to reach totally

new segments or achieve competitive advantage (Haug et.al. 2009; Liu et.al. 2020)

Configurable products enable the company to have premium prices as the products meet
better the customer’s needs. (Broekhuizen & Alsem 2002; Heiskala et.al. 2007). Products
that can be configured according to customers exact needs lead to increased customer
satisfaction (Wabia 2019, 34; Heiskala et.al. 2007). These products also reduce the product
inventories of finished products, and tie less capital than the mass-produced products
(Heiskala et.al. 2007). This also can be achieved by utilizing postponement the company can
minimize its inventory risks like demand variability risk'°, create more value for customers
but also provide the manufacturers a possibility for a life-cycle product selling!* (Luo &
Zhang 2019). As pointed out by Luo and Zhang (2019), especially the life-cycle product
selling provides the manufacturer eventually with greater profits, but also increases the
customer satisfaction by helping them spend less time on learning to use the eventual custom

product.

As the configurator is built with comprehensive information from a mix of individual and

organizational knowledge, it embeds the individual knowledge part in the configurator and

10 Demand variability risk is caused by not predictable product demand, which can be reduced by strategies
such as postponement (Sheffi 2004).

1 Life-cycle product selling is managed throughout the product manufacturing process of the customized
product within the postponement phase. During this phase, the manufacturers provide the customers with
standard products and services that ease the learning and implementation of the custom product. (Luo & Zhang
2019)
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transforms it into organizational knowledge (Heiskala et.al. 2007). As told by Heiskala et.al.
(2007), having such knowledge easily available, it may help the organization in training new
employees. Additionally, this has a significant impact on quotation lead times (Haug et.al.
2011; Hvam et.al. 2006; Jordan et.al.2020), cutting down the time it takes for a customer to
receive their ordered product or services after the quotation is sent (De Treville, Shapiro &
Hameri 2004). According to a study conducted by Hvam (2004), the lead times of making
quotations were reduced even from weeks to days and the tied resources could be reduced

significantly.

3.3. Product configurators in today’s world

Nowadays product configurators are used as automation tools for tasks that were previously
done by individual experts (Haug et.al. 2019b). According to Haug et.al. (2011), task
automation can reduce lead times and reduce workhours that are related to quotation and
production processes within the companies using product configurators. In their research
Trentin et.al. (2012) found three reasons why configurators lead to better time performance:
reduced reliance on specific purpose solutions, reduction of product configuration errors and

reduced workload for process engineers and designers.

Product configurators reduce the possibility that a customer’s desires about the product
features are not taken into account and prevents the sales from generating so-called normal
product configurations that are routinely offered in the quotation phase (Trentin et.al. 2012).
Product configurators can also be handed over to customers, so that they can request for a
quotation of a needed product configuration by using the product configurator themselves
(Plappert, Gembarski & Lachmayer 2020). To make a product configurator that is meant to
be used by the customers, Plappert et.al. (2020) suggest that the configuration tool needs to

have a combination from several sources of knowledge from many professionals.

Additionally, product configurators enhance the implementation of product and process
improvements into real world use. As told by Trentin et.al. (2012), using the configurator

enables the company to implement product or process improvements into use immediately
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because the changes can be easily codified to the configurator by specialist. Actions like this
have a positive impact on product quality as the best solutions will get implemented into the

configurable products (Trentin et.al. 2012).

Finally, the product configuration tool helps the organization in its sales quotation process.
Without a product configurator, quoting of complex product demanded involvement of
several organizational units at the company, consuming time and resources from units that
could have used the time elsewhere. Before product configurators there was not any tool that
included all the needed steps to create a sales quote for complex products, thus quoting
demanded various different employees with different skillsets to create efficient quote
(Figure 3). This also caused high lead-times. The time and resources lost on quoting
activities as the orders were not realized were also high as the competition was great,
ultimately resulting in financial losses. By implementing the basic product configuration tool
into use, organizations could streamline the quotation process from weeks to days, reducing
the lead times and spreading the specialized product knowledge between different

organizational units. (Hvam et.al. 2006)
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Figure 3. Quotation process without and with a product configurator (Hvam et.al. 2006)
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As innovations, technology and competition evolves, the organizations need to accept the
change to remain relevant and competitive amongst their competitors (Khan, Raza & George
2017). As the competitive field gets more and more fast based every day, it is crucial for
companies to have as competitive tools for quoting and product configuring as possible. In
some cases, this means that the basic product configurators that do not let the salesperson to
configure and send quotations directly to the customer are not enough but demand a more

evolved tool and solution for the whole process.
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4. Configure, Price, Quote (CPQ)

As a corporation receives a tender or an RFQ, it launches a sales process that aims to provide
a quotation of the customers’ requested configuration with the correct pricing information
(Jordan et.al. 2020). These quotations can be provided with configure-price-quote (CPQ)
tool, that is used throughout the sales process (Myrodia, Randrup & Hvam 2019). CPQ tools
are provided by various suppliers (Sorri et.al. 2017). These suppliers range from enormous
global enterprises to smaller, more local companies. As Sorri et.al. (2017) emphasize,
different suppliers may offer different functionalities in the CPQ tool they are representing,

which makes the tool selection a crucial part of future quotation process success.

CPQ tools work a lot like the traditional product configurators, while aiming to make the
overall process more straightforward especially for the sales and sales management. The
main idea of a CPQ tool is to integrate and optimize the product configurating, pricing and
quoting of complex products, tasks which usually would otherwise require use of multiple
different systems and tools (Jordan et.al. 2020). Typically, knowledge of different market
areas and customers are provided by the CRM system, pricing and the rules of pricing
activities are provided from the ERP system, and product information is provided from
product data management systems (Myrodia et.al. 2019). These are then connected with the
CPQ tool, eliminating the need to use of various business systems at the same time (Myrodia
et.al. 2019; Sorri et.al. 2017). At its best, CPQ can combine various business system
components and parts into one tool that can be used to quote more effectively and reduce the
quotation lead-times (Binder, Iwer & Quint 2020; Jordan et.al. 2020; Salesforce 2022). For
example, a CRM system has a lot of customer specific information stored in it, which helps
the sales to become a valuable and long-term partner for the customer, ultimately also
benefitting the customers’ value creation (Schmitz, Lee & Lilien 2014). According to
Schmitz et.al. (2014), a wide range of customer specific knowledge helps the sales to offer
the customers valuable advice with current products, but also to perform specific cross-

selling activities that eventually can lead to customers own value creation.
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As the needs for different functions differ between the companies, the CPQ tools typically
need heavy customization (Binder et.al. 2020). This can be considered as both positive and
negative. On the other hand, the companies get a tool that is built for their needs, but as
Binder et.al. (2020) mention, customization requires a lot of manual preparation that drive
the price of CPQ tool high and also make the tool maintenance more inconvenient. CPQ is
also prone to technological development. As technology develops, it constantly adds new

features to CPQ tools, making the system upgrading a necessity (Sorri et.al. 2017).

4.1. Benefits of CPQ

CPQ strives to increase the accuracy of sales quotation by having all the relevant and up-to-
date sales information available for people doing the sales (Salesforce 2022). By utilizing
correctly built and well-maintained product models with automated pricing calculations, the
accuracy of quotes increases greatly (Myrodia et.al. 2019). The tool also has a direct impact
on lead-times as some steps can be automated and integrated into the CPQ tool that otherwise
would need manual work or other clarifications from around the company (Gill & Mathur
2019; Jordan et.al. 2020). According to Jordan et.al. (2020), CPQ offered distinct lead-time
reduction for the quotation process.

3.1.1. Knowledge transfer

Knowledge needs to be managed and easily available to ensure the future viability of the
company by documenting individual knowledge as much as possible (Schaffer et.al. 2018).
This is caused by customer’s knowledge of things they are purchasing that increases all the
time, making it a crucial reason why the sales need to have a high level of product knowledge
from many different business units (Makipaa & Ruohonen 2012). The ability to transfer the
product knowledge between different business units is for long known to positively
contribute towards the organizational performance (Argote & Ingram 2000). By doing this,
the company increases the possibilities of cross-selling initiatives, where knowing the
product and the product characteristics has a huge importance (Schmitz et.al. 2014). This is

particularly emphasized in large companies that might have the information scattered not
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only between the business units, but also between different geographical business

departments and areas, which can cause its own problems.

Mékipaa and Ruohonen (2012) underline the importance of transferring the knowledge, as
it helps the sales to have as much information available as possible, preventing uncertainty
of sales and customers, that might lead to dissatisfaction and possibly loss of sales.
Configuring unique products demand high level of attention and action from multiple
different parties across the company, highlighting the importance of dynamic knowledge
transfer (Sorri et.al. 2017; Salesforce 2022).

One of the most crucial factors of CPQ is indeed its ability to be used as a tool for knowledge
transfer and management (Myrodia et.al. 2019). CPQ retrieves information from various
sources, but also contains the individual human knowledge about the product configuration
related rules and possibilities by codifying the knowledge as a part of the system (Jordan
et.al. 2020). Codifying the knowledge means that the latest available product option
combinations and rules are implemented within the CPQ tool, preventing the sales from
selling false product configurations. It spreads the knowledge from different business units
such as engineering and R&D straight to sales, making the decision making easier and more
straightforward (Hvam et.al. 2006).

4.1.2 Cross-sell and guided selling opportunities

Cross-selling can help the selling company to generate more revenue and growth
opportunities, tighten the customer ties and increase the overall profitability (Kamakura
2007; Schmitz et.al. 2014) It means selling of additional related items for the product the
customer already purchased or plans to purchase (Kamakura 2007; Li, Sun & Montgomery
2011). Cross-selling demands knowledge of product dependencies between the sellable
products and services (Kamakura, Wedel, de Rosa & Mazzon 2002). If the dependencies are

not known, cross-selling gets increasingly harder to rationalize for the customer.
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When cross-selling is done successfully, the customer’s connection to the company doing
the sales increases, making the switch of supplier more costly to the customer (Kamakura
et.al.2002). Naturally, successful attempts of cross-sell result in a better performing
company, but failed attempts can cause harm for the business by irritating and annoying the
customer (Schmitz et.al. 2014). For this reason, it is highly important for the sales to know
as much as possible about the customer and their possible needs and product-related
opportunities (Kamakura et.al. 2002). Additionally, Kamakura et.al. (2002) point out that
cross-selling deepens the customer knowledge even more, giving insights on customer’s
buying behaviour and preferences, increasing the future ability to satisfy the customer needs
more effectively.

In many cases cross-selling benefits also the buyers. Buying more products from one
supplier gives the customer an opportunity to discuss for higher rebates and more efficient
buying terms (Schmitz et.al. 2014). It also offers social benefits for the buyer, as the mutual
knowledge and respect for each other is already built, making the transactions easier and
more straight-forward (Evanschitzky, Malhotra, Wangenheim & Lemon 2017). Brought up
by Evanschitzky et.al. (2017), the more the seller knows about the buyer’s needs, the better
they can provide needed solutions and products for the customer. This knowledge is built
over time when doing daily business with each other.

CPQ provides a platform for sales to try the configurators and to sell more with the concept
of cross-selling (Jordan et.al. 2020). CPQ tools are typically designed to suggest cross-sell
opportunities for sales, potentially increasing the average monetary size of a purchase by
additional selling (Lewis 2020; Salesforce 2022). According to Sorri et.al. (2017), the tool
strives to increase the sales of complementary products and services. This is done by
proposing additional products or services that have a dependency on the already quoted
products, potentially adding to the customers’ experience, and received value. Additionally,
it makes a concept of guided selling a possibility. Guided selling investigates individual
customer consumption history and other customer specific data, potentially making
additional sales suggestions while guiding the sales to quote the product bundles correctly
(Gill & Mathur 2019).
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4.1.3. Pricing and approval process

Availability of immediate price and cost information and automated price calculations are
seen as some of the biggest benefits of a CPQ tool as it cuts down on extensive manual work
(Jordan et.al. 2020). As the latest prices and possible discounts are presented in CPQ, the
quoting process gets a lot easier and more accurate as the prices do not need manual
calculations (Lewis 2020). Additionally, it is typical for CPQ tools to integrate the concept
of pricing campaigns a company might have, such as different pricing between different
geographical locations, customer groups and such (Sorri et.al. 2017). CPQ tools typically
has an ability to set the desired discounts easily and take full advantage of different pricing
strategies (Gill & Mathur 2019). By reducing the amount of work needed for pricing matters,
the quoting becomes more straightforward and manual steps can be eliminated, reducing the

quoting lead-times (Jordan et.al. 2020).

Closely related to price discounts is approval process, which is facilitated with the use of
CPQ (Gill & Mathus 2019). Approvals are needed for quote creation to keep product
discounts intact with the company’s discount policy, and to make sure the agreement clauses
and contract terms are met (Sorri et.al. 2017). These approvals can be automated to be in
line with the individual needs. Also, the system will not let official quotes through to the
customer without the management approval (Jordan et.al. 2020). According to Lewis (2020),
automated approval management can significantly decrease the time needed for quoting as

the sales do not need to wait for the approvals.

4.2. Disadvantages of CPQ

CPQ tools and the products in them are often built manually into the system. These products
are usually updated quite frequently, which means that as the product information changes,
the experts that deal with the product modelling need to make the changes and keep the
product models up to date (Haag 2020). The product modelling is a is totally separate process

from the product management and the sales. In its core, product modelling means the
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building of the product models with engineering and design knowledge into a system (Hvam
2001) such as CPQ that is later used for selling activities. The modelling tasks continue
throughout the years as the CPQ tool is in use as new product models are launched and old
models are updated. This demands continuous work and testing of the tool, making
modelling experts and various IT expers not available for other tasks (Haug, Shafiee & Hvam
2019a). Implementation of new software systems also reduces the flexibility of an
organization, making it more unwilling for future changes and innovation (Lindley, Topping
& Lindley 2008). As new software is implemented, the company and its procedures get more
detailed and rigid as new software demands new and usually extensive information
processing (Gorod, Gandhi, Sauser & Boardman 2008), making the future changes more

demanding.

4.2.1. Centralized information and personnel risk

Organisation is only as good as its people. Human capital and knowledge are some of the
key factors of business sustainability and growth, highlighting the importance of employer
attractiveness in the eyes of the current and potential workforce (Kotaskova, Belas, Bilan &
Khan 2020; Sutherland & Jordaan 2004). Workforce whose main task in a company is to
understand abstract solutions and do thinking are called knowledge workers (Jennex 2014).
These workers are a limited resource on which the organizations become more and more
dependent every day (Sutherland & Jordaan 2004). One of the greatest reasons why the
human capital is extremely important for companies is that human resources and capital are
the only sources that manage other resources, which is the reason companies need to stay

attractive for its current and future employees (Kotaskova et.al. 2020).

Knowledge workers intellectual capital value for the company might not be visible
throughout the figures of the financial statements, and losing it typically reveals its true value
for the company (Sutherland & Jordaan 2004). As stated by Jennex (2014), losing the
knowledge workers is an unfortunate fact that eventually has a huge impact on the company,
as most of the tries to capture the intellectual capital for knowledge repositories eventually
fail. For this reason, retaining knowledge workers as long and as much as possible has

become a critical part of organizational competency (Sutherland & Jordaan 2004). Great
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way to battle the personnel risk is to keep the workforce engaged by making sure the
personnel feel themselves meaningful and affiliated, as engaged employees are according to

a study more than 80 % less likely to leave the company (Shuck & Wollard 2008).

The CPQ product modelling experts possess information about the product modelling and
the configured products that is crucial for the success and usability of the CPQ tool. When a
person of the product modelling team changes job, it causes internal confusion among the
product modelling group and eventually ties some of the remaining workforce to new
colleague orientation tasks (Haug et.al. 2019a). This makes the company implementing nor
using CPQ extremely vulnerable if not enough workforce is allocated to run the tool. In a
study of various companies integrating a product configurator into use conducted by Haug
et.al. (2019a), one of the companies developed a well-functioning and a well-received
configurator but it was done and maintained only by one person who eventually left the
company, causing the knowledge to be lost leading to the configurator being taken out of
operation. If the tool is kept as a separate entity from everything else, it exposes the company
for significant personnel risk if the product modelling team is not large enough and prepared

for organizational changes.

4.2.2. Change management issues

Change in any part or level of the organization can resonate throughout the entire
organization (Khan et.al. 2017). It can be defined as a process where the current situation is
migrated to a desired future state (Mack, Nelson & Quick 1998). Change is inevitable for
organizations to stay competitive and to survive amidst the competition (Goncalves &
Gongcalves 2012; Khan et.al. 2017). Despite this, the organizational change initiatives often
result in a failure, which can partly be explained by resistance of organizational members
(Lines, Sullivan, Smithwick & Mischung 2015; Rosenbaum, More & Steane 2017).

Organizational change can happen proactively or reactively. Proactive change means that
the change initiatives are planned beforehand (Khan et.al. 2017). Proactive change initiatives

are typically launched by a need for higher levels of business activities, better productivity,
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and a drive to satisfy the customers better than before (Carnall 2007, 3). Its main objectives
are to maximize the benefits for everyone involved in the change, while trying to find
solution for better competitiveness throughout new technology (Carnall 2007, 11; Khan et.al.
2017). Reactive change is a change that is actuated by the organization’s external
environment, where a change requires the organization to adapt (Khan et.al. 2017).

As the organization goes through a change initiative, it will face some level of organizational
risk in the form of resistance (Goncalves & Gongalves 2012; Khan et.al. 2017; Vrhovec,
Hovelja, Vavpoti¢ & Krisper 2015). The resistance springs from individual emotions,
spreading the feelings to wider audiences within the organization (Rosenbaum et.al. 2017).
It is caused by misunderstanding the reason for the change and by the fear of the new
unknown (Khan et.al. 2017). Acts of resistance can be noticed even before the project, but
also during or after it (Vrhovec et.al. 2015). Resistance itself is a mixture of a few different
factors that can be roughly divided as follows; rational factors?, non-rational factors®®,
political factors'4, and management factors'®, every of which has their own characteristics
(Waddell & Sohal 1998). These are so called ‘high-level’ factors, that have loads of smaller
factors underneath them, depending on the field of application. When doing a project that
involves change management, it is important to address the potential factors beforehand to
gain a comprehensive understanding of what might lay ahead (Lines et.al. 2015). Gaining
an understanding of potential resistance issues, the company can clarify the uncertainties and
potential outcomes to the personnel and mitigate the resistance (Waddell & Sohal 1998).
Often the reason for resistance springs from a simple fear of potential loss of comfort, pay
or even status (Dent & Goldberg 1999).

12 Rational factors occur when the employee’s assessment based on rational thinking differ from the assessment
done by the management (Ansoff 1988; Waddell & Sohal 1998).

13 Non-rational factors occur as an individual worker or group’s reaction to the proposed change are affected
by their own preferences and predispositions. These are usually not based on economical nor rational
assessments. (Waddell & Sohal 1998)

14 political factors such as looking good in someone else’s eyes or favouritism affect the change resistance
(Ansoff 1988; Waddell & Sohal 1998).

15 Management factors such as poor assessment of the change contribute on the change resistance (Waddell &
Sohal 1998)
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Software projects predispose the organization to technical risks and organizational risks, as
they affect or are affected by the way of working in the company (Vrhovec et.al. 2015).
Technical risks include issues with project size and functionality, methods, and languages,
that could be caused by lack of experience, poorly defined parameters, or dependencies on
other organizations (Mankad 2012). Some of the most encountered software project risks are
indeed caused by gaps in capabilities, but also by past outcomes and perceived threats the
new software could cause (Vrhovec et.al. 2015). To prevent these issues, Vrhovec et.al.
(2015) suggest that the company should shift their focus towards middle management, key
users, and IT to ensure the goals of the project are achievable and understandable for

everyone involved.

As the CPQ tool is usually intended to be used as a substitute to the traditional product
configurator to help with quoting, it is a great contributor for questions within the workforce,
generating internal change resistance. Companies’ workforce might have had the same tools
for quoting for several years, making the change a leap into a new unknown reality. Lines
et.al. (2015) point out that these changes require the organizational members to learn new
approaches while simultaneously leaving the traditional way of practices out. This causes
the companies to push people out of their comfort zone, producing internal change resistance
(Gongalves & Gongalves 2012).

4.2.3. Operating costs

Accounting of software expenditure is known to be difficult because the value of the needed
assets is hard to understand and most of these assets are not visible (Bannister 2004, 1-2).
Software systems costs consist of software licence fees, implementation fees, maintenance
fees, training fees and hardware fees (EImonem, Nasr & Geith 2016). Implementing a CPQ
system does not differ from this at all, as it has its own requirements to set it up.
Implementation requires various levels of testing, that requires knowledge from various
professionals to get it in a working state. Firstly, it requires professionals that specifically
work with the product models in CPQ, building them and maintaining them. secondly a

specific knowledge of products is needed, which can usually be provided by product
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management and lastly some level of software skills is needed to manage the system, which
can be provided by developers. (Haug et.al. 2019a; Jordan et.al. 2020) Haug et.al. (2019a)
point out that estimating the work force costs and benefits before the project is done can be
difficult, leading to increased labour costs. additionally, some human capital costs might not
be appearing right away but appear with a slight lag, which might be due to training costs or

company personnel changing to new roles (Lindley et.al. 2008)

After the CPQ system is launched and in use, it requires professionals to keep the system
running and up to date. Typically, these professionals are the ones who built the products
into the system, generating some degree of labour costs (Haug et.al. 2019a). This can
generate a problematic and costly situation when these professionals decide to change their
jobs. It is well known that skilled software workers are in a huge shortage and recruiting
them can prove to be costly, threatening the potential growth of companies as the needed
workforce is not found (Hyrynsalmi & Hyrynsalmi 2019). Too few CPQ professionals can
end up in a situation where the product models are not updated in time, and if the product
models in CPQ are not as intended, it can create costly mistakes on its own. Thus, making

sure that organization has enough workforce in use prevents a lot of potential costs.
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5. Design of the study

This section of the study introduces the selected research method, data gathering method and
how the data analysis is done. Additionally, this section assesses and evaluates the reliability
and validity of the study. The empirical part of the study was conducted as a qualitative
multi-case study to get deep understanding and analysis of the studied matter and its effects.
The research data was collected through several semi-structured interviews.

5.1. Methodology

The selected empirical research method for this study is qualitative research as the subject
of the study has a lot of differing opinions and ideas around it which greatly depends on the
end-user characteristics and individual’s perception of the subject (Tuomi & Sarajarjvi
2018). Additionally, as the studied matter is quite new even for the businesses, not many
studies have been done of the subject prior to this study, which makes the data for a
quantitative study harder to find nor generate. For this reason, it is important to utilize the
best possible methods to unravel as much information as possible, which in this case is
possible with qualitative research methods. The reasoning for this is backed by Alasuutari
(2011, 47) who mention that a qualitative study is a great choice for research that studies a
subject that is not yet thoroughly studied. Qualitative research can be especially used to
investigate a specific phenomenon and to gather a deep understanding of it (Metsamuuronen
2006, 81). It enables the interviewee to use their own descriptions and explanations of the
studied matter, opening a possibility for unanticipated events that might otherwise not be
revealed (Gephart 2004). Noted by Gephart (2004), the qualitative research can provide
important examples of managerial and organizational issues and form a base to understand

the processes that underlie the management.

Specifically, the method selected for this study is the qualitative multi-case study, which
provides answers for questions “How?”” and “Why?”, eventually generating new information
throughout conducted interviews (Rowley 2002; Eisenhardt 1989; Tellis 1997b). As told by
Tellis (1997b), these two questions generate a basis for the research and help to keep the
focus on the study’s goal. Case study is a multi-perspectival analysis, which groups the
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interviewees with others that have the same background, making the interaction between
different groups within the study convenient (Tellis 1997a). According to Tellis (1997a), the
case study can be used to examine a specific phenomenon within the real-life context. In this
study this would be the CPQ tool and its effect on the quotation process. Adding multiple
cases to the study increases its validity while helping to avoid any major interviewee biases
(Voss, Tsikriktsis & Frohlich 2002)

5.2. Data collection

As stated before, the subject for this study has a lot of differing opinions and knowledge
around it, making it important to collect the data from various end-users (Gephart 2004). For
this reason, the data was collected from interviewees with different backgrounds, from
management to ground-level sales and from different companies using the tools of same
characteristics. The interviews were conducted as semi-structured interviews. Semi-
structured interviews are held with already prepared question lists, that are flexible in a way
that the method allows the interviewed person to provide their answer flexibly on their own
terms, and it allows asking of additional question if they are seen as a good fit (Qu & Dumay
2011). Semi-structured interviews include theoretical and open-ended questions, structuring
the interview process almost as a discussion (Saaranen-Kauppinen & Puusniekka 2006). Qu
and Dumay (2011) point out that semi-structured interviews can be especially used for
research purposes of managerial and organizational issues, making it a good fit for this

thesis.

The data was collected through eight bilateral interviews, where the selected interviewees
ranged between different work roles, different companies, and different countries.
Interviewees were all working in or closely with technological and manufacturing
companies. The interviewees were placed under three groups according to their nature of
work, making it possible to ask more individual questions from experts with differing
expertise. These groups were the following: sales, sales/IT management, and consultants.
Data from the interviews can be seen in the table 3 below. Interviewees that were using the
CPQ tool as sales were asked more about the usability of the tool when compared to other

tools (Appendix 1), sales/IT management were asked questions with perspective into the
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sales quotation process and reasoning of why the CPQ tool was implemented (Appendix 2),
and lastly the questions for consultants were a mix of the aforementioned (Appendix 3). For
each group, an individualized set of questions were asked to get the most out of the
interviewees. The question lists were constructed so that the potential answers between the
three groups would amplify each other, delivering more reliable and comprehensive answers

for the research questions.

The reason for selecting interviewees from different backgrounds consisting of sales, sales
and IT management and consultants was done because of the dependency on the CPQ tool.
Sales are using the CPQ as their main tool for quoting activities, which has an immediate
effect on their daily work. This provides information on how the CPQ has affected the quote
generation when compared to the previously used configuration systems. The sales and IT
management on the other hand are using the CPQ as a tool to approve and monitor the sales,
but also keeping the system running on the technical side. This group gives insights on how
the CPQ compares to other configurators when it comes to managing the overall sales
quotation process, but also provides answers on the technical usability and reliability of the
CPQ when compared to the previous configurators. Lastly, the interviewed consultants
worked closely with various CPQ tools and customers that have implemented or are planning
on implementing the tool. By involving consultants as a part of the interviewees, it provides
comprehensive information about the tool and why it is typically integrated as a part of the
business tools. It is also notable, that the consultants have a monetary interest in the tool,

which affects the reliability on some level.
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Table 3. Interviewees

Group Company | Country Duration Date of
interview

Sales Specialist 1 Company 1 | Finland 39min 17.5.2022

Sales Specialist 2 Company 1 | France 35min 25.5.2022

Sales/IT Company 1 | Finland 46min 20.5.2022

Management 1

Sales/IT Company 1 | Finland 24min 23.5.2022

Management 2

Sales/IT Company 2 | Finland 28min 3.6.2022

Management 3

Sales/IT Company 3 | Finland 29min 15.6.2022

Management 4

Consultant 1 Company 4 | Finland 40min 27.5.2022

Consultant 2 Company 5 | Finland 34min 1.6.2022

Table 3 above gives additional information of the interviews. The interviews all took roughly
the same time, with the most time deviation within the sales/IT management interviewees.
Most of the interviewees were from company 1, which on some level may affect the
reliability of the empirical results. All but one interviewee was from Finland, and all the
interviews were held within one month via online. Each interview was recorded for ease of
later use and analysis. Half of the interviewees were firstly contacted via email, and the other
half with other means such as work chat and mobile phone. Most of the requested
participants took part in the interviews, but not all contacted interview candidates made to

the agreed meetings.

All the interviewed sales specialists and sales/IT management interviewees were already
using the CPQ tool in their daily work, meaning that all of them had some concrete ideas
and insights of the tool. Excluding the consultant agencies, every other company that the
interviewees worked for were manufacturing highly complex solutions and products that
could be modified according to the customers’ needs. One of the interviewed consultants
worked in an agency whose main business was to consult the customers with matters related

to CPQ, and the other interviewed consultant worked in an agency that consulted customers
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with CPQ matters and also provided a CPQ tool of their own, but it was not their only

business product.

5.3. Data analysis, validity, and reliability

After the interviews, the data was transcribed to ensure its accuracy and dependability
(Stuckey 2014). The transcribed texts were done in English, but the interviewees were held
both in Finnish but also in English depending on the interviewee. The analysis of the
interview data is done as qualitative content analysis. It is a method that can be used to
analyse verbal communication about specific phenomena (Elo & Kyngés 2007; Mayring
2000). This method is widely used to analyse data collected through open ended data
collection techniques, such as interviews that are not constrained in any way possible
(Forman & Damschroder 2008). It helps to gather deeper knowledge of the matter by testing
the theoretical phenomena (Elo & Kyngés 2007). Because of this, the qualitative content
analysis fitted well for this thesis. After the interviews, the interview contents were analysed
and categorized to provide comprehensive answers corresponding to the research questions
(Mayring 2000).

Validity of a study can be assessed by evaluating on how well the outcome or a proposition
presents the study object it is meaning to refer to (Koskinen, Peltonen & Alasuutari 2005,
255). In qualitative research, the validity can be improved by having multiple interviewees
(Dubois & Araujo 2007) and thus, multiple sources of varying evidence (Stuart,
McCutcheon, Handfield, McLachlin & Samson 2002). The validity of this study is improved
by having several interviewees within three different background groups to get a more

comprehensive and valid empirical answers and analysis.

Quialitative research is often criticized as the number of samples is usually low and the
method is open for scrutiny of the one doing the research (Madill, Jordan & Shirley 2000).
If the number of interviewees is low, it adds in more weight on subjective results that cannot
be generalised, causing issues with reliability of the findings. Reliability can also be skewed

if the interviewees are biased one way or another. To prevent reliability issues caused by
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small number of interviewees with subjective ideas about the topic, the number of
interviewed subjects was quite large. Also, to ensure a comprehensive scope of perspectives,

great amount of considering was done during the interviewee selection phase.
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6. Empirical results

This chapter goes through the empirical analysis and the findings of the study. The findings
are based on interviews conducted during the spring and summer of 2022 with various
professionals across various companies. The analysis will be done by forming a conversation
from the answers of different interviewees, forming a comprehensive answer to the research
guestions. As mentioned, the interviewees were placed under three different categories based
on their roles, which enabled the use of more specialized questions. This allows the study to
get more into the detail of CPQ and its potential streamlining effect on sales quotation

process.

Firstly, this chapter begins with the interview results about the use of any kind of product
configurators in sales quoting. Secondly, it transfers to the discussions about CPQ and how
the sales quotation should be streamlined and could CPQ help in streamlining it. Thirdly, the
CPQ is compared to more traditional configuration tools and then the CPQ’s possibilities as
a customer and retailer facing solution is studied. Lastly this chapter goes through the
recognized problems and risks that the use or implementation of CPQ could cause for a

company.

6.1. Use of product configurators in everyday sales quoting

Right from the beginning, the interviewees made it really clear that for any kind of
manufacturing businesses, a working product configurator that helps with complex products
and prices is a must have. Consultant 2 and sales/IT management interviewee 3 pointed out
that before product configurators the needed data was stored in various physical and
computerized data storages or even only in one’s mind, making the configuring of complex
products a timely and mistake-prone process. In addition to the product configuring, a lot of
work was needed to provide the customer with all the requested measurement and price data.
This meant that the lead-times were significantly higher, and the mistakes made generated
extra work for professionals that could have used the time on other tasks. Eventually, the

first product configurators were introduced to help companies to tackle these issues.



49

“In the past one might have had kinda various different tools. Price might have been
calculated on one Excel, product brochures provided the products measurement
information, another Excel was used for the product configuring... ... a lot of copy-
paste work between various systems and tools. Eventually once the prices and
product information are known, then those will be copy-pasted to a Word-document
quote. When a new quote came, an old quote was taken into a template and copied

with new information.” (Consultant 2)

“In the 80’s we had a spiral folder that included theoretical information of products
and product families... ... it had the basic dimensions, and it had the information of
different variations... ... It was at the time the best there was.” (Sales/IT Management

Interviewee 3)

Eventually the first product configurators were implemented into use. These systems were
designed to enable sales to quote complex products with more certainty and with less time
and to make the information easily available. Said by Consultant 2, these configurators were
designed to be easily accessible, and to provide most of the needed information from various
business units of the company in one place to ease the sales transaction. This at the time
made the sales quoting significantly easier and quicker, helping the company to serve the

customers faster and with better quality.

“The first role of product configurator comes basically from that it includes the
needed product information, rules and price information in a system, so that a sales

representative can make the quotation fast and as easily as possible.” (Consultant

2)

“Role of product configurators is to have the capacity to provide quotes to

customers... ... to manage and monitor the sales opportunities... ... and once we get
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the final purchase order from the customer, to provide the company an automated
way to avoid double typing or triple typing of information and transfer the right
information through the company to the sales administration, which is transferring

then into the production line.” (Sales Specialist 2)

However, these systems that housed the configurator did not typically have every needed
business tool implemented into them, which meant that some tasks were needed to be done
with other systems or documents. As described by consultant 1 and consultant 2, these
configurators mainly produced only the product configuration and nothing more. This was
also on some level highlighted by sales/IT management interviewee 1 by describing how
some parts of the quote could be done in the configurator, but eventually needed to be
finished more or less manually with other data management tools that provided the finished
guotes. One significant fact that was also brought up during the same interview and during
the interview with sales/IT management interviewee 2 was the lack of sales approval
automation. The approval process was not implemented into the system at all, which made
it easy to neglect. This meant that some quotes could have been sent out with too great
discounts or could have been done with not-standard terms, without managerial permission.
Despite this, the product configuration systems made the quotation process a lot easier and
helped the companies to find more effective ways to perform the quotation tasks.

“...configurator mainly produces the result of the configurator. A finished result of

single order...” (Consultant 1)

“There are a lot of configurators that can only handle the configuring, where | would
make option choices to get a specific product... ... all other things, pricing, quoting,

customer info is not included.” (Consultant 2)

“Configuring and pricing is nothing new when it comes to CPQ, the problem was
that before CPQ other tasks were done in various different tools... ... concluding in

a lot of gaps in the sales process.” (Sales/IT Management interviewee 1)
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“...approval step was skipped many times... ... the not approved quotes were not
caught at any point, resulting in sales sending quotes... ... with significant risks and
with wrong configurations and prices as everything went through.” (Sales/IT

Management interviewee 1)

“...approval process was not implemented into the tool...” (Sales/IT Management

interviewee 2)

Traditional product configurators were built to enhance the sales ability to quote better and
faster at the time, but as the technology developed further with time, some of the
configurators became obsolete for the demanding companies. Consultant 1 disclosed that
traditional configurators would require tailoring for them to provide the companies all the
wanted solutions. Saying this, the sales/IT management interviewee 5 described that many
of these configurators were built on top of an ERP system, which typically meant that any
kind of tailoring of the tool according to individual company needs was usually not a
possibility. Customizing the tool according to individual needs would make it more valuable
for the company, which was also brought up by sales/IT management interviewee 3, who
said that these configurators typically do not provide the wanted functions that would
increase the use value for both the company and its customers. Customizing these product
configurators would cost hefty amount, typically making it not an option. This made these
tools unwieldy and not pleasant to use, same time encouraging to look for more customizable

options to answer the demanding customer needs.

“...stiffness in the background... ...with no possibilities for customization.”

(Sales/IT Management interviewee 5)
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“...ERP configurator do not draw technical pictures, it does not make quote
documentation, it does not tell anything about additional options... ... which were

things that we needed...” (Sales/IT Management interviewee 3)

“...traditional product configurators cannot do many things without tailoring

them...” (Consultant 1)

Due to all this, many companies have decided to move from traditional product configurators
to more advanced configuration tools such as a CPQ tool. According to sales/IT management
interviewee 5, traditional configurators could not have been tailored with the needed service
design to respond for their own nor the customer’s needs. A well described illustration of
the old way of working before the integration of the CPQ came from sales/IT management
interviewee 1, who described the old way of doing sales quoting to not be at al LEAN, as
same data was inputted many times in various places. This took more time than it possibly
needed and tied multiple professionals for various tasks to make the quoting possible and

made the process more prone for errors.

“Some data was inputted to CRM and sometimes to ERP, and then if you did an error
somewhere, we have kinda different information in two systems... ... it was a quality
issue and it made it slower and it was not LEAN...” (Sales/IT Management

interviewee 1)

These points are mostly well covered with the previous studies about the product
configurators. Tiihonen et.al. (1996) point out that the configurators eventually reduced the
lead times of the quoting activities. These reductions were achieved by getting rid of the
information folders and by eliminating most of the possibilities for typing the same data
twice or falsely. Gill and Mathur (2019) on the other hand mention that the lead-times could
have been reduced by integrating some of the manual work steps as a part of the tool, that
would have the same functions as the Excels and other manual files the companies might
have. One point that was not covered that well within the used articles and was a bit different
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what the interviewees told was that a lot of different systems and tools were needed in

addition to the configurator according to the interviewees.

6.2. CPQ and streamlining the sales quotation process

Every interviewee was on the same page that streamlining the sales quotation processes is
important for businesses especially in terms of efficiency and quality. By streamlining
processes, a company can prevent time waste and make the process easier for current and
new personnel to understand. The interviews proved, that the sales quotation process with
the more traditional product configurator, which are mostly supplied as a part of ERP
systems, could be streamlined. This can potentially be achieved on some level by
implementing more sophisticated solutions and tools such as the CPQ tool. To get a more
comprehensive answer on how the CPQ tool impacts the sales quotation process, the
management and consultant interviewees were asked to describe how the CPQ tool might

help the company to streamline its sales quotation process.

The answers to why the sales quotation process could be streamlined were tied to the answers
that dealt with the traditional product configurators. The deficiencies of the traditional
configurators that make the whole process more fragmented than it should be proved to be
partly the reason why the sales quotation process was many times not on as optimal level as
it could have been. Having parts of the process done with different tools outside the system
housing the configurator took a lot of preparation time, but also increased the risk of humane
error. This decreased the sales quotation process quality and made it hard to monitor, which
was brought up by sales/IT management interviewee 4. This way of handling the quoting
made it also pretty dependent on place as various systems were not potentially designed to

be used while away from the office.

Traditionally configuring complex technical products required a lot of unwritten knowhow
even from the sales, making the sales process tricky and expensive. To provide the customer

with best possible solution, the sales typically needed assistance from more technically
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oriented professionals. This tied more workforce than would be optimally needed,
potentially resulting in higher personnel costs. Also, training new workforce for the needed
knowledge took a lot of time from people that could have been using their workmanship
elsewhere. This highlighted the demand of centralized information from many units of the
company, which would eventually facilitate the sales quoting process. Most of the CPQ tools
are built according to this principle, centralizing information from different business units
into one quoting tool. As said by consultant 1, the CPQ tool is like an interpreter for sales to

understand the technical language of manufacturing.

“CPQ tool is the interpreter that can manage and translate the technical language
to the language of sales. This enables the sales to sell the items with the language

that the customer wants to us...” (Consultant 1)

Having everything needed to perform the quoting under one tool was and still is seen as a
great improvement not only in terms of quoting efficiency, but also on quotation quality.
However, the amount depends on the company how much of the sales quotation process
deficiencies could be explained by only a configurator, as there is various other aspects and

factors that have their own impact on the same process.

Sremcev et.al. (2019) mentioned in their study that current customers know precisely what
they want and where they can get it, underlining the importance of faster quotation times
and quality. The same ideas were noticeable during the interviews, as many of them
mentioned that all the processes should be streamlined and made easier for the sales to
understand and to perform, and this way serving the customers faster with better quality.
Matters such as automated approval process (Jordan et.al. 2020; Sorri et.al. 2017) are
recognized factors that make the sales quotation process faster, some of which without CPQ
would demand separate internal messaging and conversations within the company that is

doing the sales.
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Highlighted by Makipd4 and Ruohonen (2012), the transfer of internal knowledge was also
seen as a key factor between the interviewees that could affect the sales quotation lead time.
The same was argued by Argote and Ingram (2000), who mentioned that having the ability
to transfer product knowledge between different business units greatly increases the
organizational performance. Eventually this would not tie as much workforce as it would if
the information would not be integrated in an easily reachable tool, such as the CPQ. Jordan
et.al. (2020) point out that CPQ codify the knowledge as a part of the tool, which basically
then works as an interpreter between the technical language and the sales as mentioned by

consultant 1.

6.3. CPQ tool compared to more traditional configuration tools

Based on the interviewed persons, the CPQ tool has had a positive impact on the everyday
quoting, but also on the overall sales quotation process. To get a deeper understanding of the
matter, the actual sales users of the CPQ tool were interviewed to get a more comprehensive
picture of what they think were the positives and the negatives of the CPQ tool. The first
comments were mostly on the positive side, indicating that the development of quoting tool
IS going to a right direction, but using the CPQ tool as intended demanded a lot of practice
for the sales specialists. According to sales specialist 1 the new CPQ tool is not even closely

as stiff as the old configuration tool was.

“Now that I compare these two tools to each other... ... one must say that the
development has gone to the right direction... ... The biggest challenge our old system

had was its stiffness when using the quotation tool” (Sales specialist 1)

“The tool is not an idiot proof system; you need to practice a lot to understand the

new solution.” (Sales Specialist 2)

Sales specialists were asked to compare the CPQ tool to the previous configurator tools they

had used with a goal to get a description of the strengths and weaknesses of CPQ when
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compared to other configurators. As a quoting tool, sales specialist 1 sees the CPQ as a great
tool when it comes to generating sales quotes. According to the same interviewee, CPQ has
a possibility to make nimble modifications to the finished quote, saving time from creating
new quotes if the need arises. Sales specialist 2 pointed out that CPQ has all the correct item
codes and product presentations easily available, making an automatic implementation of
product information for quotes easy. It also makes the quoting process more straight forward,
as the CPQ tool is linked directly to CRM system, thus making the sales opportunity and

customer management easier than before.

Similar points were also brought up by both interviewed consultants, who elaborated that
CPQ is meant to make the sales quoting process faster and easier than before, while at the
same time making sure that the quote quality will stay high. This is achieved by eliminating
the previously manually done work steps and by housing all the needed information and data
under one tool. Also, depending on how connected and automated the CPQ tool is, the
product information is mainly up to date.

“CPQ is really friendly when it comes to sales quoting. It lets you modify the created
quote if needed...” (Sales specialist 1)

“...you have the official item codes; you have a standard presentation... ... you get
automatic implementation of data... ...it is linked to the CRM opportunity

management.” (Sales specialist 2)

As mentioned by sales specialist 2 and recognized by Jordan et.al. (2020), the CPQ tool is
directly linked to systems such as CRM that help with sales opportunity management. Jordan
et.al. (2020) mention that the CPQ can be built into a CRM system with integration to other
sales tools, which enable with the automatic implementation of data like pricing and product
descriptions based on the item code mentioned by sales specialist 2. According to Lewis
(2020), the automated tasks the CPQ has such as price calculations and approvals reduce the
stiffness of quoting which was pointed out by sales specialist 1.
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6.4. CPQ tool as pricing and product information management system

In pricing matters, the CPQ tools enable companies to exploit flexible and various pricing
strategies. Pricing and ability to analyze the pricing was also one point brought up by sales
specialist 1 during the interview process. The CPQ provided the interviewee much needed
data about gross margins, that was seen as a great improvement when compared to the old
configuration tool. Current CPQ tool demonstrated the margins more clearly and
immediately, making the sales decision making easier than before. According to consultant
2, the CPQ tools unify the pricing for all sales. This leads the company to an environment
where it is much harder for the sales to diverge from the potential mutual pricing standards,
often leading to increased profitability. Example of this would be the improvements of sales

profit margins.

Basic prices are typically set to any system or tool according to the best-known market price
available for a specific product, which is derived from factors such as component and
material costs, labour costs administrative costs. This price is rarely the last price the product
will be sold, as the product can be used between various business segments that have
different habits when giving price discounts. This was brought up during the interview with
sales specialist 1, who said that if the product is sold in different segments, the expected
value for the product might differ, making price discounting a necessity for the customers to
buy the product. The ability to set the individual discounts easily was seen as a mandatory
function. When compared to previous configurator, the current CPQ tool enable the one
doing the quote to get an overview of the quoted items easily and change the price of the
product by doing the changes to components if that was wanted. Overall, it made the pricing

and price discounting easier and more straightforward.

“CPQ shows gross margin information per line and the overall gross margin is
visible directly in the tool. When you make changes in pricing, you can play around
a bit, and adjust the prices to be exactly as wanted... ... also per line discounts are

possible” (Sales specialist 1)
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“We get consistency practice for all sales, part of the sales won’t do it differently
than the another ... ... we don’t get random prices, as they are based on price lists or
costs based, which often leads to improved profitability according to various

customers because quotes are sold with good margins...” (Consultant 2)

Even though the main goal of the CPQ tool is to provide the customers with better quotes
and make the quotation process more efficient, it can also be used to spread information and
knowledge within the CPQ users. This point was brought up strongly by sales/IT
management interviewee 5, who notified that the tool could be used partly as a mean to
spread the knowledge inside the company, while at the same time helping the one doing the
configuring to configure the items precisely without errors. CPQ demands information for it
to work correctly, and the information can mainly be gathered from previously and currently
used systems, but also from professionals of a specific field. This also prevents the total loss
of human capital once professionals retire or may decide to change organizations, as some
of their knowledge can and should be used and implemented within the CPQ tool. Example
of this could be notes within the product configurator and hints that pop up within the CPQ
once a product is being configured. As highlighted by sales/IT management interviewee 5,
these small details help sales with less professional knowledge to proceed with the quoting

because the tool supports their activities automatically.

This type of knowledge sharing can be seen highly beneficial even outside the company
doing the selling if the access to the CPQ tool is granted to customers and retailers. This lets
the person outside the company to make their own assessments without being immediately
in touch with the company that does the selling. Discussed with the sales/IT management
interviewee 5, giving the customers information that helps them immediately on some level

can eventually lead to improved customer satisfaction.
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“...we teach and train our salespeople that work with customers that CPQ offers
knowledge for them as well... ... its mission is to provide information efficiently to
customers as customers need a lot of supporting information to help their decision-
making... ... there could be, for example, a video or a link to it that offers the
knowledge... ... this could distinguish one from the competition when the customer is

in their quotation phase.” (Sales/IT Management interviewee 5)

CPQ tool can also be scalable, which is one of its assets. Sales/ IT management interviewee
5 mentioned that once the company grows and changes, the tool can rather easily be
modified. This alone makes the tool really nimble, giving a possibility to spread the tool to
e-commerce solutions or even to retailers and customers. Using the CPQ as a tool in e-
commerce solution is usually manageable if the CPQ tool and e-commerce solution are built
within the same system, which enables the simultaneous use of the same data within the two.
Of course, it also requires further compatibility between these two, like an ability of the e-
commerce to handle the configurable products

The point about consistent practice between all sales mentioned by consultant 2 can be tied
to the approval management in CPQ mentioned by Gill and Mathus (2019), Sorri et.al.
(2017) and Jordan et.al. (2020). When the approval process is automated, the deviation from
agreed best practice gets harder and more noticeable than before. The CPQ tool helps with
the margins that sales specialist 1 brought up by automatically doing the calculations of
prices and costs. This was also pointed out by Jordan et.al. (2020). Additionally, the sales
specialist 1 mentioned that the different segments might have different habits of giving price
discounts, that could be tackled with the pricing campaigns which enable the use of different
pricing between different geographical locations mentioned by Sorri et.al. (2017). Also, the
ability to give discounts easily were recognized by Gill and Mathur (2019), which was a

point again brought up by the sales specialist 1.

As said by management/IT interviewee 5 and recognized by Myrodia et.al. (2019), one of
the CPQ tool’s abilities is to spread the information. During the interviews, it was recognized

that having all the information possible easily available was one of the strengths of the tool.
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The ease of having all the information possible available easily and quickly is also a point
recognized within the previous studies of the matter (Schaffer et.al. 2018; Makipad &
Ruohonen 2012; Argote & Ingram 2000)

6.5. CPQ tool for customers and retailers

As previously mentioned, the CPQ tool does not need to be used only by the company that
does the quotes and sells the goods. Depending on the company, access to CPQ’s
configurator user interface can also be granted to retailers and selected customers that
understand the products and to some extent know what they are ordering. In the simplest
form, the access to the tool can be for example accessible through the company’s website.
Doing this enables the party typically requesting the quotation of complex products to do it
themselves, eliminating one step of the sales quotation process from the selling company.
This provides the customer with the quote faster and saves valuable time from the company
doing the selling, which in other hand gives huge advantage to the company that provides
the quoted products. As said by sales/IT management interviewee 5, the company previously

doing all the quoting and selling can transform itself to be more of a consultant.

According to consultant 2, a user interface for customers has various benefits. Firstly, it
provides immediate product information for the customer, thus helping with the decision
making and evaluation. Secondly, it enables the customer to make the configuration by
themselves which then can be sent in as a direct order or a quotation request that already
includes all the needed information. These configurators can be made to ask questions from
customers that they can answer, but the same time give the selling company all the needed
information to provide the quote. This results in increased customer quotation data quality,
helping the company that does the sales to understand the needs and provide better solutions
faster. In some cases, the customer user interface even led to new customer acquisition
without any real marketing or sales efforts, leading to increase in sales. Most of the

traditional configurators did not have flexibility to provide solutions like this.



61

These points were also recognized by sales sales/ IT management interviewee 3, who pointed
out that their CPQ tool was developed largely for the use of customers. This was due to
customers sending out requests for quotes with missing requirements, and the lack of
knowledge, which resulted in clarification actions within the company doing the selling that
tied the sales and eventually the product design units. Therefore, the CPQ was made
accessible for the customers online, with a hope that customers design professionals that
have all the needed knowledge would be using it. Its goal is to guide the customer to the
right and appropriate product by presenting a series of simple questions, that eventually
proposes the correct product for the needs. The configurator also provided the customers
with an immediately available 3D model of the product, which then could be size tested and

modelled into their own end-product model.

“Many CPQ tools nowadays have user interface and access for customers so
that customer can themselves configure their products, get the information
and send maybe the order or request for quotation to sales... ...the
configurator for customers asks questions from the customer that they can
answer and questions that provide the sales with all the needed information
so that they can give the quote. Then the quotation has all the data that sales
needs and what the customer wants, resulting in a fast but high-quality

quotation...” (Consult 2)

“Before the configurator customers called us but not really knowing what
they need. This led to customer asking weird questions and eventually neither
the sales thought to ask clarifications... ... Now that we have our configurator
online, we hope that it will be above all used by the customers designer ...
...customer will get what they need as the tool guides to correct product...
...with simple questions asking for clarification for what kind of situations
and need the product would be used, and eventually the tool will propose the

most suitable product...” (Sales/IT Management interviewee 3)
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“...sales can concentrate more on supporting the sales instead of doing
concrete quotations; we be like consultants, helping our retailers in the

field.” (Sales/IT Management interviewee 5)

Despite all the positives, sales/IT management interviewee 3 mentioned that this was also
seen as a risk as the configurator is accessible for everyone, including the customers and
most possibly to the competitors. This means that the information of using the tool is out for
anyone, but also the information the tool has, which might be usable on some level within
the competitors. Also, the knowledge the tool requires from customers to use it as intended
IS quite extensive, meaning that the tool is possibly not suitable for every customer and their
buyers. This said, some of the customers will always prefer ordering by some other way,
meaning that the knowledge must be available if a request for quotation comes via other
means. Also, tools accessible via internet have always their risks for data breaches and
malfunctions that could have impact on the selling party as well. Additionally, be it internal
use or external use, for the CPQ to work properly, it is crucial that the configurator would
be always up to date. If the tool is not up to date, product configurations with wrong data
could get through and cause issues with production and order management. Despite this,

integrating the CPQ tool for customer and retailer use most probably would be beneficial.

Interestingly the potential benefits when given an access to a CPQ tool or any tool like it
was not really recognized in the used theoretical material. This could be explained with the
materials used for the theoretical part of this thesis, as most of the theoretical materials used
only dealt with specific matters that went in depth about the configurators, the CPQ and the

sales quotation process.

6.6. Problems and risks of using and implementing the CPQ

For CPQ to work as intended, there needs to be a deep level of understanding of the products
within the group of people that manage all the data it contains. To make the product

configuring possible, the basic product models and how they are built must be understood
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by the people who keep the CPQ tool updated as it contains all the technical rules for the
product, specific market availability and pricing information and so on. This kind of data
must be implemented within the CPQ tool by professionals, so that once the sales start
quoting, they do not need to think about things like correctness of the rules or market area
availability. This makes the personnel risk of the tool significant, which will be realized
when the CPQ professionals eventually change jobs. These were recognized by the
consultant 1 as something that needs to be developed even further to make the tool work to

its full extent.

“...we need to understand the product architecture, understand the product field. If
we want a working configuring solution, where we can flexibly configure many kinds
of products, we must understand what the product rules are, and what we want to

sell in whichever market area...” (Consult 1)

One risk comes with the internal understanding of current processes before the tool
implementation. If the current processes were not well understood before implementing the
CPQ tool, it could cause some harm in the long run. As an example, if the tool is built and
implemented with no clear process in mind, the quoting might be done with too high
discounts and the concentration might be turned to matters that are not that important for the
tool to work as intended. These are some of the points that the tool tries to manage, so if it
generates the issues on its own, it is not a preferable situation for the company implementing
it. This was mentioned by sales/IT management interviewee 5, who said that it is crucial to
understand the facts that were seen as weaknesses and strengths in current sales quoting
process, but also the points that needed developing. With this the CPQ could be designed
and selected as suitably for the company as possible. Also, before the initial integration
process, the company must choose between various CPQ tool providers. This can be a risk
if the company does not fully understand their processes, possibly leading to selecting a CPQ

tool that does not suit their real needs.

Additionally, with a need of data management professionals comes the typical issues

considering the workforce. It is usually hard to find new workforce with the preferred skills
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to match the needs, and as the tool will need updating on some level, the current staff
turnover becomes a risk. This risk was underlined by the sales/IT management interviewee
5, adding that if there are external parties such as consultants involved in maintaining and
upkeeping the CPQ, the personnel risk will extend outside the company. If these external
personnel are not available anymore for some reason, it causes a situation where preferably
a new person takes the same role, but it will take time for them to get up to speed with it.
This might cause issues with keeping the tool updated with the latest product data, but also

with the latest versions of the tool itself.

“These tools personify strongly to internal and external people... ... it is hard
to get into the project from the benches and become a strong professional as
they do not know everything... ... be it internal or external there is always some

risk” (Sales/IT management interviewee)

Adding to external parties, sales/IT management interviewee 2 mentioned that if the
communication between the company doing the implementation and the external company
that helps them technically and by consulting would not work, it could make the work of the
users and the personnel maintaining the tool tricky. For example, if something gets broken
within the tool that is not manageable by the company who uses the CPQ by themself, the
usual suspect of support contact is the external company that helped them with the
implementation process. If the line of contact is broken for some reason, it can be costly for
the company in terms of not selling as effectively but also when trying to find another
company that could help with the problem at hand. This could affect the tool drastically as

the company implementing it is not informed about new changes and functions.

Risk that was recognized by sales specialist 2 is the potential tool adaptation problems within
the sales. If the tool is not adapted well within the sales, it will raise questions and potentially
cause issues when the sales is using the tool. This immediately increases the strength of the
resistance to change. These adaptation problems can arise from poor communication
between different parties, such as poor communication between the top management and the

sales about the reasons why the tool is implemented, or from poor designing of the tool. One
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example of this was brought up by sales/IT management interviewee 1, who mentioned that
when the CPQ tool was implemented, the old way of using numerical characters within the
tool changed. This caused issues as tools always differ from each other, making the old and
used way of quoting not possible anymore. In the worst scenario, the new tool can make the
old process more confusing by adding new steps into it while getting rid of the steps that
everyone already knew, which also highlights the importance of understanding current

processes before implementing the tool into use.

“I’m pretty sure we are not using properly the system, because it is not well adapted

to our business.” (Sales Specialist 2)

When it comes to change resistance, implementing such tool as CPQ that changes the way
of doing work for multiple persons, it will always cause questions and dissatisfaction. These
questions will most likely cover topics such as “why are we implementing new tool when
we had old and well proven tools for this?”” and “what if it does not work as well as the tool
we used to have”. These kinds of questions can easily be answered with open dialogue
between the decision making and the end-users of the tool. As told by sales/IT management
interviewee 1, there are always people that oppose the upcoming change, which can be eased
with clear communication. When it comes to any IT tool, the communication and
encouragement after the new tool is implemented must go on also after the initial
implementation is done. Doing this, the company can prevent some of the resistance that
could arise later, as everyone can get all the needed information and support to deal with the

change.

Finally, an interesting problem with CPQ arose from the interview with sales specialist 1.
According to the interviewee, the amount and precision of needed approvals are actually
making the whole sales quotation process more of a burden when compared to what it was.
This is particularly noticeable when quoting the items for retailers, that typically have their
own agreed and widely accepted discounts. Another good example of this would be the
already mentioned products that are sold in different business segments, making the

discounting a necessity in terms of making the sale happen. Thus, after the implementation
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of CPQ, the sales management always get automated requests for approvals, generating more
work for them. For this reason, the changed approval process has made the specific part of
closing the sales deal a bit more time-consuming. The interviewee did not oppose the
approval process being what it is as it keeps the sales process intact, but a better solution for
the approvals would be appreciated.

As said by consultant 1, the professionals working with the CPQ tool must have a deep
understanding of the products offered and the needed processes to keep the tool running as
intended. This causes personnel risk that is also recognized in studies of the matter. As said
by Sutherland and Jordaan (2004) and Jennex (2014), the intellectual capital value of the
knowledge workers is not visible in the financial statements, but it will cause problems if the
employee changes jobs. The same can be applied to the external parties that were involved
or supposed to be supporting the use of the CPQ mentioned by the sales/IT management
interviewee 2. If and most probably when the original project stakeholders change jobs, it
causes some level of internal confusion (Haug et.al. 2019a). This also ties the potential risk
of job changing to operating costs, which will always take a hike when a new software skilled

employee is needed (Hyrynsalmi & Hyrynsalmi 2019).

The point brought up by sales specialist 2 about the adaptation issues and the potential
change resistance it could cause is also something that was recognized by Khan et.al. (2017),
Lines et.al. (2015), Vrhovec et.al. (2015). Said by sales/IT management interviewee 1 and
pointed out by Gongalves and Gongalves (2012) and Khan et.al. (2017), there will always
be some level of change resistance when a old way of doing something is changed to another.
Highlighted by Rosenbaum et.al. (2017) and Khan et.al. (2017), the resistance usually
springs from individuals’ emotions and misunderstandings. These factors could be eased
with open communication and encouragement pointed out by the sales/IT management
interviewee 1. The point brought up by the sales specialist 1 about the approvals can also be
tied to the change management issues. As said by Lines et.al. (2015), when a new tool or
solution is implemented, it means that the organizational members need to learn a new way

of doing the same things, which in this case could be the sales approval management.
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7. Conclusions

This chapter draws the conclusions of the thesis and displays the findings that were drawn
from the theoretical chapters and the empirical findings. This chapter answers the research
questions, describes how the findings can be contributed to scientific and managerial matters

and proposes possible research topics for the future.

7.1. Results for the research questions

This chapter answers to the research questions based on the empirical findings and the
existing research material. The main research question of this thesis is “‘How the CPQ tool
impacts the sales quotation process?”. This question will now be answered by using the

answers gathered from the three sub-questions.

7.1.1. The benefits of CPQ on sales quotation process

The first of the sub-questions investigates the positive effects that a CPQ tool has on sales
quotation process. The positive effects that a CPQ tool might have on sales quotation process
can vary quite a bit. The recognized effects varied all the way from the increased sales
quoting effectivity to saved working hours, which are demonstrated more in-depth in the

table 4 below.

According to literature and the interviews, a typical business environment before a CPQ tool
integration involves a few recurring factors that push the company to find more purpose-
built solutions. These factors are mainly as follows; fragmented process that is not always
followed, possibility to make own solutions and provide random discounts on the fly that do
not cope with the guidelines, mandatory simultaneous use of several different systems and
tools to make the quotation, old and not agile quotation systems, and difficulty to understand
how the quotation is eventually made. These make the sales quotation harder and more time

consuming than it should be, causing long quotation lead-times. As the customers demand
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constantly faster responses and the competition tightens daily, it is crucial that companies
enhance their quotation latency to prevent any loss of sales. A not working or too slow sales
quoting process can lead to loss of customers as some of the customers emphasize quick

responses and accurate quotes.

As the interviews proved, the CPQ tool is usually integrated to help the sales to quote with
more efficiency and with more certainty. Additionally, it also makes the sales quotation
process easier to follow. Its main benefit according to literature and the interviews is that it
has mostly all the needed tools and systems that were previously used for quoting integrated
into one tool, making the quoting easier and faster for current but also for new employees to
understand and manage. In addition to helping the sales to quote, it also has a positive effect
on the sales management. The CPQ tool makes the management approval process of sales
more straight forward and helps with tracking of sales results and negotiations easier for the
management and the sales. This not only helps the management, but also eases the work for
sales as the approvals are not needed to be requested with other means such as e-mail. It also

makes the possibility to skip sales approvals harder.

During the interviews one much emphasized benefit of the CPQ was its ability to provide
means for flexible pricing. The ability to see all the needed pricing information easily and
quickly made the quoting more straight-forward by displaying vital information such as sales
margins. The discounts were also one point that were brought up during the interviews. The
ease of discounting was seen as a great benefit of the tool when compared to previous

configurators used for quoting.

Also, one strongly highlighted benefit of a CPQ tool in literature was its potential use as a
mean to spread information. As it contains all the information and rules of the configurable
products, it can also be used as a tool to help new employees to understand the product
catalogue, but also to spread information between different business units. This could also
reduce the threshold of cross-selling. Cross-selling demands a level of knowledge about the

products and their product relations, which can be implemented in the CPQ tool. Doing this,
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the company can potentially serve their customer better than before, while making more

sales.

Finally, CPQ could provide direct benefits for the customers if the CPQ is offered as a
customer facing tool that the customers can use in their own premises. This was strongly
recognized within the interviewees, who highlighted the importance of customers own
decision-making process. Doing this gives the direct source of information for customers
and a possibility to place more accurate requests for quotes, which again reduces the needed

working time from the company that provides the CPQ.

Table 4. Benefits of CPQ

Benefits of CPQ Impact on business

Built with internal product knowledge Easier to quote and make decisions. No

immediate need to contact product owners.

Possibility to make quote modifications on | Speeds up the sales quoting process,

the fly potentially increases employee satisfaction.

Product information and customer | Eases the need to find information from

information easily reachable various sources.

Tool for spreading the information Eases the collection of human capital, helps

with new employee onboarding.

Flexible pricing opportunities Ability to see sales margins easily and give

needed discounts easily.

Sales approval process Consistency of sales quotes.

Cross-selling Related product information encourages
cross-selling

Potentially limited access for customers Eliminates internal work steps, spreads the

information, more accurate RFQ’s
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All in all, the CPQ tool got mostly positive feedback from the interviewees and the literature
seems to support most of the interview-acknowledged benefits it seems to provide. One of
the positives, the access for customers, is mostly company dependent and was not widely
recognized within the current literature. Depending on the company, the CPQ can be built
to be solely used within the internal workforce, or then let also customers use it on some
level. Other than that, the rest of the recognized benefits of the tool were also acknowledged

within the current literature.

7.1.2. The disadvantages and risks of CPQ

The second of the sub-questions investigates the risks and disadvantages that a CPQ tool has
on its own and on sales quotation process. The negative effects most likely follow the same
formula as any other IT project has. Mostly the disadvantages deal with the risk of employee
turnover, that would cause a loss of human capital and knowledge of the tool and change
management issues. Additionally, some disadvantages caused by the new way of doing the
sales quoting was recognized. The risks recognized mostly consisted of potential issues
caused by not being prepared well enough for an IT project of this size. The recognized risks

and disadvantages are demonstrated in the table 5.

Like every other IT-tool, the CPQ tool needs to have its own group of professionals to keep
it updated and running properly. These professionals should have at least some levels of
knowledge about the products that the company quotes, and a good enough skill in other IT-
tools from where some of the data will be derived to the CPQ tool. This means that the
people working with the tool would most preferably need to be with different backgrounds,
some with the internal product knowledge, some with the knowledge about CPQ tools and

some that have above average IT skills.

Given the current market for skilled employees, it is increasingly difficult to find workforce
with perfectly suitable backgrounds. Therefore, a company that decides to implement a CPQ
tool needs to prepare for various different trainings and engage the upcoming CPQ team

with professional consultants of the field. These factors cause significant expenses for the
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company and underline the importance of employee retention. Employee turnover in any IT
project can lead to significant setbacks, which most likely need to be addressed by hiring a
new employee. This causes a loop back to finding skilled employees, causing almost the
same expenses all over again. Additionally, relying too much on the help of consultants can
lead to outcomes that are not clear for the people that eventually work with the tool and cause

errors on its own if the communication does not work after the implementation as intended.

Risks of the CPQ were mostly recognized to be highly dependent on the company. Firstly,
if the current processes are not understood well enough, the implementation of the tool can
lead to even bigger issues. This would be caused by many reasons, but an example could be
that the tool would not be built to be compliant with the current sales quotation process. This
would lead to a situation where all quotes are done so that they do not cope with the internally
accepted processes. Secondly, if the tool is not integrated properly to the business, it can
cause working problems when maintaining and actually using the tool for quoting, but also
issues with internal tool acceptance. This has a direct impact on the resistance of change.
The tool integration problem can be caused by selecting a not suitable CPQ tool for the

company or by not doing the implementation as well as necessary.

Table 5. Disadvantages and risks of CPQ

Disadvantages and risks of CPQ Impact on business

Need of properly skilled employees Rising personnel costs

Employee turnover Loss of human capital and rising personnel
costs

Use of consultants Rising costs and  potential  for

miscommunication

Change resistance Employee satisfaction and implementation
difficulties

Changes to current work habits Employee satisfaction

Not understanding the current process Quotes not compliant with sale guidelines

Integration issues Makes the work more difficult
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7.1.3. CPQ tool compared to more traditional product configurators

The third of the sub-questions compares the CPQ tool and the traditional product
configurators together. As with all IT investments, the new investment should bring
something to the table that the old one did not manage to do. Thinking about the traditional
configurators, these configurators in some cases replaced the quoting which was done by
hand and later stored in folders filled with other sales quotations. At the time, this must have
felt like a revolutionary change as the process was potentially computerized for the first time.
For some, reasons like this might make the implementation of a CPQ tool feel like a
redundant upgrade, as it is not always seen as huge of an improvement and a source for
change resistance. All in all, the traditional configurators most likely cannot fulfil the needs
of nowadays customers as comprehensively as expected, which is the reason the CPQ tools
are integrated into use. CPQ is designed to help the sales quote better than before, serving
the customers faster and with more accuracy, eventually possibly streamlining the sales

quotation process.

Comparing the CPQ tool to more traditional product configurators, it became clear that a
comparison between the two was tricky to draw. As mentioned in the literature and the
interviews, using only the traditional product configurators the companies usually must rely
on various other tools in addition to the configurator when doing sales quotation. This is
caused by not having everything needed for quoting integrated into the tool, which leads to
additional work as various systems and tools are needed. This made the comparison of the
functionalities between CPQ and traditional configurators hard as a typical CPQ tool has all
needed functions integrated into it, while with the traditional configurators not all functions
are necessarily under the same tool. For this reason, the comparison would have needed to
be done between the configurator, but also with bunch of other tools that are used to manage
things such as pricing. This emphasized the potential of the CPQ as a great tool to streamline

the sales quoting process.

With traditional configurators the needed knowledge for quoting can often be scattered

around the organization, making it harder to find the needed information quickly. This was
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a point that was recognized within the literature and the interviews, most of which
highlighted the inconvenience of doing things like this. Significant amounts of knowledge
were tied to the companies’ personnel, making it potentially a huge risk in a situation of
employee turnover. Once a person with crucial information left the company, it might have
caused a situation where the needed information was lost. When it comes to CPQ, the tool
is built with internal written information but also on personnel information to prevent as
much of the information loss as possible. Naturally, the CPQ tool demands its own
professionals to keep it running and up to date, which makes these professionals a possible

cause of increased employee turnover risk.

In the end, a CPQ tool not only provide all the same things as the traditional configurators
do, but also helps the sales and the management with additional functions and supportive
information for sales decision-making. While doing this thesis it became clear that to get the
most out of the tool, the company implementing and using it should be one that offers the
customers highly customizable and complex products. For companies selling mass produced
simpler products that repeat the same patterns over and over, a tool like CPQ might even be
a bit too much. In these cases, the costs of the tool could even overweight the benefits, but
when it comes to complex manufacturing companies, the provided benefits certainly can

prove to be extremely valuable.

7.2. Reliability and validity

This chapter goes through the reliability and validity of the study, focusing mainly on the
study’s empirical part. The literature for this study was selected so that it would consist
mainly of articles posted during current and the last few decades. This can be explained by
constantly changing and evolving IT environment, which quickly makes the information of
older articles outdated. In addition of using only articles, various books and a few

professional websites were used to provide further information.
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The interviewees for this thesis were selected based on their previous knowledge of sales
quoting and knowledge of product configurators. First group of the interviewees had used or
were currently using CPQ and had used more traditional configurators in their past to do
sales quoting, second group of the interviewees were part of the sales management that had
been involved in tasks such as CPQ tool selection, CPQ implementation and using the CPQ
as a tool to manage the sales approvals. The third group of the interviewees were consultants
of the matter, who had varying degrees of knowledge from traditional product configurators
and CPQ. The consultant interviewees however were currently working within the field of
CPQ consulting, which still makes the interviews valid but weakens the reliability of the
answers by a bit given the monetary motives a consultant might have. This can be on some
level explained by the conflict of interest. Also, the number of interviewees was quite low,
weakening the reliability of individual answers as the subjectivity of the interviewees might
have a bit too much emphasis on the outcome. In addition, most of the interviewees were

from the same country, which can also be seen as a weakening factor on the reliability scale.

The goal of this thesis was to unravel the CPQ tool’s potential as a mean to streamline the
sales quotation process. The use of CPQ tools, however, is still quite little as the technology
behind it is quite new. For this reason, the amount of professional literature about CPQ tool’s
is quite low, thus a lot of literature from the field of IT process streamlining was used. The
same was also recognizable within the interviews. In almost every interview, the same kind
of matters recurred; it was hard to find companies for benchmarking®® and the available

external knowledge of the tool was noticeably low.

7.3. Managerial and scientific contributions

As mentioned, the CPQ tools are still quite a new concept which impact the overall
knowledge of the subject. This being said, the lack of knowledge hand publications does not
mean that these new and not-so-well-known tools would not help the companies to do things

better than before. Even the lesser-known tools and solutions that have potential have often

16 Benchmarking in this context means comparison between companies, to recognize the best practices and
this way finding the best possible practices (Anand & Kodali 2008)
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the interest of professionals that are constantly looking ways to better their managed
companies and working groups. As of this reason, the findings of this study provide
information for any company’s management that is contemplating if a CPQ tool should be
integrated as their main tool for quotations, replacing other quotation tools. More
importantly this thesis provides information on CPQ tool’s potential as a process
streamlining factor. Companies frequently try to find ways to do things faster and with more
accuracy and overall quality, all of which are points that CPQ tools can on some level tackle.
As CPQ tools have a potential to streamline companies sales quotation processes, it not only
offers the faster way of doing the same quotes as before, but also frees the time of skilled
employees for tasks that provide the company and the customers with more quality. Adding
to that, when building the CPQ tool, the company doing the implementation most probably
will need to comb through their product catalogues and data related to them, unravelling
otherwise imperceptible errors. After correcting these errors, the future quotations will be
more accurate, saving capital and time on both ends, the customers’, and the companies.
These are factors that almost all companies want to address to increase the customer

satisfaction, thus keeping the current and even making new customers.

Just like the managerial knowledge of CPQ tools, the scientific research on the matter is
currently extremely low. For this reason, the biggest scientific implication that this thesis
provides is the effect of the CPQ tool on the sales quotation process. Even though some
literature already suggest that the tool helps companies to do quotation with more efficiency
than before, the research about its direct impact on the sales quotation process is almost non-
existent. All in all, this thesis is well in line with the previous research of the matter,
confirming that the tool has a potential to be a factor for better efficiency and quality of sales

quotation.

7.4. Limitations and suggestions for future research

This thesis was conducted almost purely from the view of the companies implementing or
already using the CPQ tool as a part of their quotation process, leaving out the customer’s
potential point of view on the matter outside this thesis. Neither does this thesis discuss the

impact of CPQ on other processes that it might affect, such as product development process.
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Sometimes the CPQ might require the company to modify their new and old products so that
its composition fits the new quoting tool requirements, which is something that needs to be
eventually thought already in the product development process. Additionally, all of the
interviewees had at least some level of knowledge and user experience on CPQ tools, which
might have an effect on the provided answers. Having interviewees from companies that
might be on the verge of implementing the CPQ tool as a part of their quotation process
could have given the empirical results more legibility, but also more comprehensive
perspective on the matter. Also, the subjectivity of the answers is always a factor when using
qualitative research methods. Semi-structured interviews give the interviewees possibility to
not always speak of truth, making it hard to prove all the answers. These limitations provide

a bridge for the direction of future research propositions.

As this thesis mainly focused on the benefits a company that integrated the CPQ tool as a
part of their quotation process might get, but also discussed the possibilities to provide the
customers with an access to the tool, it could prove to be a potential subject for further
research. Exploring the possibilities that a CPQ tool could provide directly for customers
could also ease the threshold for further CPQ implementations as the customers might gain
positive additional value from using the tool by themselves. The additional value a customer
gains without really investing their own money into it can directly translate to increase in
customer satisfaction by making the quoting easier, thus making the customer retention more
likely. Providing the access for customers might prove to be a win-win situation both the

selling company and the customers, making it an attractive target for research.

Further research could also be conducted of all of the reasons why a company decides to
implement a CPQ tool. By understanding what else motivates the companies to implement
such tool other than streamlining the sales quotation process provides more background
information of the tool and decision-making. It would also provide much needed information

for other companies that are considering of implementing a CPQ tool.
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94

Appendix 1. Interview questions — Sales

e Describe your experience of quoting with product configurators

o Tell me about the role product configurators play in sales quoting

e Do you see a difference between CPQ and Traditional configurator?

e Describe the strengths of CPQ tool when compared to more traditional
configurators

o How do you value guided selling?

How do you value flexible pricing opportunities f.ex. discounting?

o Could CPQ be used to transfer product knowledge between different
business areas?

(@]

e Describe the weaknesses of CPQ tool when compared to more traditional
configurators

e Do you think that the CPQ tool makes the sales quotation process easier and more
manageable?
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Appendix 2. Interview questions — Management

A. Sales Quotation Process

Describe how you feel about streamlining the sales quotation process

How can the sales quotation process be streamlined?

What are the benefits of sales quotation process streamlining?

B. CPQ

How would you compare a CPQ tool to a more traditional product
configurator?

Describe the strengths of CPQ tool when compared to more traditional
configurators

Describe the weaknesses of CPQ tool when compared to more traditional
configurators



Appendix 3. Interview questions — Consultants

e What is the role product configurators play in sales quoting?

e Please describe to me what a CPQ tool is

e How would you compare a CPQ tool to a more traditional product configurator?

e What are the benefits of a CPQ tool?

e How does the CPQ tool streamline sales quotation process?

e What is the biggest challenge a company might meet while implementing a CPQ
tool?

e What are the potential drawbacks of the CPQ tool?

e Why should a company consider implementing a CPQ tool?
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