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Management
Abstract

Services are offered more than before and more diverse, by both traditional service provider, but also for example
those previously known as traditional manufacturing companies. As the demand grows and competition gets tougher,
services should be more cost-effective, without compromising with their contents. In order to effectively produce
services, they must be understood thoroughly. By thinking services as structural products, proven practices for more
traditional product management could be utilized.
In this research, the objective is to analyse service as a product and its structure at technical level. The goal is to
gather information from literature and empirical research to be able to define the potential framework for the service
product structure in general. As it occurs during this research, services are widely studied in the literature,
considering especially their distinguishing features related to traditional manufactured products. Services are also
very well defined in the case companies, but not that much as products. So relatively new to both perspectives is the
structural definition for services that go more detailed level than what is often visible to customers.
Traditionally services are often defined as processes, as chain of activities. Because of certain special characteristics,
services are challenging to define as products. Intangibility, customer participation during the service process and for
example perishability are just a few features that distinguish services from more traditional tangible products.
However, services can be productized to make them resemble more tangible products. Product structure is essential
part of both of Product Data Management and Product Lifecycle Management. To be able to utilize these concepts for
service products as well, hierarchical structure must be defined for services.
Qualitative case study research is applied to this study and few specifically chosen case companies were interviewed
for the empirical part. As the result from the interviews, case companies’ definitions towards their service products
were discovered. In every case company, services are defined as processes. Most of the material related to service
definition is however related to enhancing customer understanding. Commercial structure for service product is also
defined in most of the case companies, and few have even defined the preliminary technical product structures.
Findings of this study indicate, that service product structure can be defined thorough service processes previously
defined. Regardless of different fields of service industries, rather similar activities and resources were identified
from the basic service processes. These activities during the service process can be used as the highest level in the
service product technical structure, as what those together form, is the outcome from the process, the sales item for
the commercial level. The rest of the technical structure of service product, is formed thorough any sub activities or
resources needed to those activities.
Results of this research can generally be applied and the potential framework created can be utilized as a baseline
when defining the technical structure for any kind of service.
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Keywords: Service, Service Product, Productization, Product Data Management, PDM, Product Lifecycle
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Tiivistelmä

Palveluita tarjotaan yhä enemmän ja yhä monipuolisemmin, niin perinteisten palveluntarjoajien, mutta myös mm.
aiemmin pelkästään teollisuustuotteiden valmistajien toimesta. Kysynnän kasvaessa ja kilpailun kiihtyessä
palveluiden tulisi olla aiempaa kustannustehokkaampia, kuitenkaan sisällöllisistä seikoista tinkimättä. Jotta palveluita
voitaisiin tuottaa tehokkaasti, täytyy niiden sisällöstä olla vahva ymmärrys. Ajattelemalla palvelua rakenteellisena
tuotteena, myös perinteisemmille tuotteille kehitettyjä tuotehallinnan hyväksi havaittuja menetelmiä voitaisiin
hyödyntää.
Tämän tutkimuksen tavoitteena on analysoida palvelutuotteen teknistä rakennetta ja määrittää sille viitekehys
yleisellä tasolla. Viitekehyksen muodostamiseksi palvelutuotteen tekniselle rakenteelle, tietoa kerätään sekä
kirjallisuudesta, että empiirisen tutkimuksen avulla. Tutkimuksen perusteella voi todeta, että palveluista on varsin
paljon kirjallisuutta liittyen etenkin niiden erityispiirteisiin, jotka erottavat palvelut perinteisemmistä, konkreettisista
tuotteista. Tutkimuksessa haastatellut case-yritykset ovat myös määrittäneet palvelutuotteensa hyvinkin tarkkaan,
mutta eivät niinkään tuotenäkökulmasta. Palvelutuotteen tarkempi rakenteellinen määritys on siis varsin tuore aihe
kummassakin kontekstissa.
Perinteisesti palvelu määritellään prosessina, joka muodostuu toimintojen ketjusta. Tietyt erikoispiirteet tekevät
palvelun määrittämisestä tuotteena haastavaa. Palvelun aineettomuus, asiakkaan osallistuminen palveluprosessiin
sekä esimerkiksi säilyvyys, ovat ominaisuuksia, jotka erottavat sen perinteisemmistä konkreettisista tuotteista.
Palveluita voidaan kuitenkin tuotteistaa, jolloin siitä pyritään tekemään enemmän perinteisen tuotteen kaltainen.
Tuoterakenteen määrittäminen on olennainen osa sekä Tuotetiedon että Tuotteen elinkaaren hallintaa. Jotta
edellämainittuja konsepteja voitaisiin soveltaa perinteisten tuotteiden lisäksi myös palvelutuotteille, täytyy palveluille
määrittää hierarkinen tuoterakenne.
Tutkimuksessa sovelletaan kvalitatiivista case-tutkimusmenetelmää, ja empiriaosuuteen sisältyy muutama
palvelutuotteisiin erikoistunut yritys, tai yrityksen osa-alue. Yrityksiä haastattelemalla kartoitettiin, kuinka
palvelutuotteet on määritetty kussakin case-yrityksessä. Useimmiten, palvelutuotteet on määritetty prosesseina, sekä
muuna asiakkaan ymmärrystä parantavana materiaalina. Palvelun kaupallinen tuoterakenne on määritetty melkein
kaikissa case-yrityksissä, ja muutamassa myös alustava tekninen tuoterakenne.
Tulokset osoittavat, että palvelutuotteelle voidaan määrittää tekninen tuoterakenne, johtamalla se
palveluprosessikuvauksesta, joka on useimmiten määritetty palvelulle ennestään. Case-yritysten toimialasta
riippumatta, tietyt samat prosessivaiheet, eli aktiviteetit, sekä niihin liittyvät resurssit toistuvat palveluissa.
Aktiviteeteista voidaan muodostaa palvelutuotteen teknisen rakenteen ylin taso, sillä niiden tuloksena syntyy
palvelutuote, joka on kuvattuna kaupallisen tuoterakenteen alimmalla ”myyntituotetasolla”. Loppuosan
palvelutuotteen teknisestä rakenteesta muodostaa aktiviteettien alapuolella olevat resurssit, joista yksittäiset
aktiviteetit muodostuvat.
Tuloksia voidaan soveltaa yleisesti palvelutuotteille, sekä luotua viitekehystä hyödyntää palvelutuotteen teknisen
rakenteen määrittämisessä.
Muita tietoja

Avainsanoja: Palvelu, Palvelutuote, Tuotteistaminen, Tuotetiedon hallinta, Tuotteen Elinkaaren Hallinta,
Tuoterakenne
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1 INTRODUCTION
1.1 Background
Evolution of product thinking is shifting to more and more diversified direction,
including for example “service as a product” perspectives. The traditional thinking of
hardware (HW) as a product was first replaced by hardware-software combinations,
where additional software (SW) elements were added to the original product. Consider
for example a car and all the technology in it nowadays. Later, also service element has
come along. (Saaksvuori & Immonen 2008, Haines 2005, and Crnkovic et al. 2003).
What is more, nowadays solutions are offered, rather than just products, and the point of
view considering the experience of a customer has become more important (Grönroos
2007).
Service business is everywhere; in businesses that provide purely service as their
product, but also at increasing extent in goods manufacturing industries providing
product supporting services, as well as any companies or organizations providing
different product solutions. (Grönroos 2007, Lehtinen & Niinimäki 2005). Developing
and producing services in ever growing demand sets pressure for service providers.
Especially in European and American economies, requirements for services are high as
more efficient services should be offered with lower costs. (Saaksvuori & Immonen
2008). As the competition gets tougher, service efficiency and productivity becomes
even more important to consider (Grönroos 2007).
Traditional manufacturing companies are today making a high percentage of their profit
by offering any kind of additional services besides the actual products (Grönroos 2007).
According to Lehtinen & Niinimäki (2005), at least 70 percent from the price of an
industrial good is formed based on services. They continue that some companies
previously known as goods manufacturing have profiled themselves more and more as
service providers. Below figure 1 by Saaksvuori and Immonen (2008) presents the huge
potential of services in terms of additional or supporting part for delivered product:
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Figure 1. Product and Service Lifecycles adopted from Saaksvuori and Immonen
(2008).
Lifecycle length of a service covers many times the one of a tangible product. As seen
from the figure 1, also the “maturity” phase where the cash flow is at its highest lasts
way longer.
Concepts of Product Lifecycle Management (PLM) and Product Data Management
(PDM) are philosophies related to managing the products of a company as effectively as
possible. A well-defined structure for the product is one of the preconditions for
utilizing these concepts. Without understanding of which components or elements are
needed for the product, it is challenging to comprehensively apply either of the
management practices mentioned. (Stark 2005, Saaksvuori & Immonen 2008).
Prerequisite for making anything effective, is to understand it thoroughly. This applies
to services as well. Definition of service product content from the point of view detailed
structure defined could help the understanding. Defining both commercial and technical
structures for the service product enable the better understanding of service as a whole
and for example more detailed cost structure of a specific service.
In general, there are a lot of research done considering product structure and benefits for
defining it. Especially from the perspective of Product Lifecycle and Portfolio
Management, the structure of the product has the essential role. However, technical
structure for the service product has not been defined or commonly accepted. Services
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are often thought as processes, and even modelled that way rather than as structural
products. What needs to be done, in order for being able to think about services parallel
to other products, is to define it, or its definition of process, as structural contents.
In this research, services are referred to as in general, but also as service products with
hierarchical product structure. Service product technical structure, both theoretical point
of view as well as practical application is introduced and analyzed. Identifying the main
building blocks for being able to define the service product, by literature review and
interviewing selected case companies, is the aim of this research. By doing this, service
product technical structure will be analyzed and knowledge gained will be utilized for
creating a framework for generally applicable service product structure.

1.2 Research Problem and Scope
The scope of this research is to identify the main building blocks, such as resources,
activities and material for the service product, and to analyse those. Terms and concepts
in the literature review of this study are introduced and reviewed keeping the service
perspective in mind. In this research, service product is considered any kind of service,
without limiting the subject to any specific service. The focus is kept on products that
are mainly services but may have other product types such as tangible goods or software
embedded, as the case usually is. The overall product structure for a service product is
described, both commercial and technical structures, focusing on the technical side of it.
There are three research questions to be answered in this research:
RQ1: What kind of definition can be synthesized for services and their product
structure from the literature? In the literature review, the main concepts of PDM and
PLM are studied, and the importance of defining the product structure within those
demonstrated. Service processes will be studied as an enabler for service product
structure. There are a couple of examples, both tools and at the concept level, in the
literature review, related to defining the structure of the service product.
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RQ2: How services and their product structures are defined in the case
companies? Empirical part of this study represents the results gathered from case
company interviews and finds out how these companies describe and define their
service products.
RQ3: What are the main building blocks for service product technical structure?
Through both literature and empirical reviews, possible building blocks for service
product technical structure are identified. From these elements, the potential framework
for the service product structure is formed.

1.3 Progress of the Research
In this research, qualitative case study research approach is used (Eriksson &
Kovalainen 2008). This research consists of both literature review and empirical study,
and the structure of the research is modelled in the figure 2:
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Figure 2. Progress of the research.
As seen from the figure 2, the first step of this research covers Background of the
Research, Introduction of the Topic and Problem Statement, where the three research
questions are introduced. Following part is the actual Literature Research that
introduces relevant terms and concepts around the focus area and at the end, answers to
the first research question. Research methods used in this study are reviewed next as
well as framing the questionnaire, and definition of case companies. Empirical part
consists of interviews, data collection, and finally analyzing the collected data through
cross case analysis. The research question 2 is answered at the end of chapter 4. The
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third research question is answered in the chapter 5 where the potential framework for
service product structure is constructed. Last phase of this research is Conclusions,
which will represent findings, validate the research and further discuss any other
thoughts related to the topic.
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2 LITERATURE REVIEW
The current state of the research related to service product technical structure is
relatively fresh or even unknown. There is quite a lot of research done related to
productization of service and product portfolio management, though not from the point
of view of service product or its technical structure. On the other hand Product and
Product Lifecycle Management as well as for example service marketing have been
studied extensively since 1980’s (Lehtinen & Niinimäki 2005, Vargo & Lusch 2004,
Harkonen et al. 2013).
Literature Review of this research introduces basic terms and concepts related to the
topic. First the concept of PDM and more detailed information of product and its
structure in general are reviewed. After that there is an overview of the PLM concept,
including the chapters related to Product Lifecycle (PLC) as well as Product Portfolio
Management (PPM). Also Enterprise Resource Planning (ERP) is considered in terms
of the main product data required. Then, the definition of service and its characteristics
are introduced. Different structures of service products presented in literature are
reviewed as well. Some useful techniques and tools for understanding the basics of
service product structure are reviewed in the end of this chapter. Finally, the synthesis
of how the service product structure is analysed and dealt in the literature is summarized
and both research questions one and two answered.
Prior to beginning, some of the recurring terms are briefly defined and their basic idea
focused regarding to this study:


Product is anything that is offered to market by a company; tangible or
intangible, any hardware, software, service or combination of those (Haines
2009).



Item is a “systematic and standard way to identify, encode and name a product”
or any element, module or component related to product. The assembly of a
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product or product itself can be classified as items, for example. (Saaksvuori &
Immonen 2008)


Documents are related to products and define often the important information.
Document related to product can be an item, but as well only one part of the
item describing it. An example of a document item can be a manual for the
actual product. (Saaksvuori & Immonen 2008).



System, in this study, is an information system related to referred management
philosophies or operative practices. Often PDM, PLM, and ERP are thought as
company level systems (Stark 2005) but in this study, more universal concepts
are referred to, if not specifically mentioning the term “system” after the concept
name.

In following two chapters, PDM and PLM are reviewed separately. Even though being
individual chapters, these management philosophies are greatly reflecting each other
and have multiple overlapping characteristics. PDM can be described to be subset for
Product Lifecycle Management (PLM) (Saaksvuori & Immonen 2008). Stark (2005)
states that PDM is one of the most important component of and “an essential enabler”
for PLM. There are differing views in literature, whether PLM is the extension of
original PDM. In this study, PDM is thought as a predecessor of PLM and one of the
most essential parts in it. PLM, compared to PDM, is thought as a broader concept
including also the lifecycle point of view.

2.1 Product Data Management
In today’s business environment, efficient data management is one of the key aspects
for surviving (Kropsu-Vehkaperä et al. 2009). Managing product data is about keeping
all product related information of the company updated, available and connected with
relevant functions. Product Data Management (PDM) enables all types of information
used in defining, manufacturing and supporting the product to be stored, managed and
controlled. (Philpotts 1996). PDM emerged in the late 1980’s as extension from other
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data management related techniques such as Engineering Data Management and
Product Information Management just to mention few (Philpotts 1996).
2.1.1 Product
Product is “anything that can be offered to a market for attention, acquisition, use or
consumption that might satisfy a want or need” by the definition of Kotler and
Armstrong (2010). The term “product” can be understood to be anything that is sold,
tangible or intangible, usually from business to business (B2B) or from business to
consumers (B2C) (Haines 2009). According to Grönroos (1998) product is something
that can be developed, produced, delivered, marketed and consumed.
Traditionally, goods are referred to as products, but there are also products that are not
physical goods, but instead intangible. These can be further divided into services and
non-physical products. From several ways to classify products, the following way is the
most often used (Saaksvuori & Immonen 2008):


Tangible products that are physical goods, hardware, such as a car or a toy.



Intangible products that are not services, such as a piece of software or an
application.



Services.

In addition, products can be any combination of those three categories. Lehtinen and
Niinimäki (2005) note that separating products like this is not that simple, as the
universe of products, both goods and services, is extremely voluminous and varying.
They also state that the differentiation between goods and services is not so
straightforward either; often both consist of tangible as well as intangible elements.
Paloheimo et al. (2004) illustrates the matter with the “product-service continuum”
initially discussed by Oliva and Kallenberg (2003), a line where in the other end there is
a tangible product, and in the other end there is a service. In between there is a
continuum from pure tangible product via different relative proportions to pure service
and every product can be placed somewhere along the line. The complexity of products,
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and especially trying to classify them as being either tangible or intangible, is difficult.
Shostack (1977) demonstrates this with an example of a car as product. It is true that a
car is built of many tangible components, but the need for a car is usually transportation,
i.e. the intangible service of getting from place to place. When thinking of service
perspective, it only includes the car as a by-product. (Shostack 1977). Anyhow, in this
study, regardless of the number of different elements in a product, the one that has the
main focus determines the classification. Later in this study tangible products are often
referred to as HW (hardware) and intangible products excluding services as SW
(software).
Kotler (2009) has divided the product into different levels according to the value for the
customer. There are always the core needs that are fulfilled with the core product. If we
think again a car as a product, transportation is generally the core need. Or for example
a drill, where core need of the customer is a hole. The core need defines the basic
product. What comes often along, are any parts or elements that customer expects with
the product, expected product, but are not necessary to fulfill the actual need. Yet
another level is “augmented product” that exceeds the customer expectations, something
extra added to the product. The final level is potential product which takes into account
possible future augmentations or transformations of product. (Kotler 2009). In chapter
2.4.3, Service Package, these levels of the product are more precisely defined related to
more specifically on service products.
2.1.2 Generic Product Structure
Before any product can be produced or delivered, its functions and attributes must be
carefully defined (Heizer & Render 2014). When thinking of complex problems,
dividing those into smaller problems that are easier to solve, often helps. The same
approach can be utilized when dividing product into smaller units, and trying to
understand its complexity, by modelling the top-down structure. Structure of a product
consists of elements or items described at different levels, as well as their relationships.
(Crnkovic et al. 2003). Products can be illustrated hierarchically. Usually there is not
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just one product in a company, but quite a few that form product families or portfolios.
Typical hierarchy of product complies with the figure 3:

Figure 3. Typical Hierarchy of Product Structure modified from Haines (2009).
Hierarchically thought, product is usually built from components or assemblies.
Original figure of Haines (2009) differs by its lowest level, where the terms used were
platforms and architecture. In figure 3, more general approach is considered as the
product can be HW, SW or service. The next level gathers individual components to
specific elements and modules that form the product above. The hierarchy continues
also above the single product. There can be product lines that consist of different, but
similarly assembled product or products that are targeted to similar markets. Different
solutions are formed by those product lines and finally solutions or bundles form the
product portfolio. Portfolio can consist of all the products of the company, and even the
product or product line can be the actual portfolio of a smaller company. (Haines 2009).
There are several ways of classifying products to portfolios; stakeholder, technology or
for example customer points of view (Kropsu-Vehkaperä & Haapasalo 2011). There
might be also several portfolios in a company according to for example market
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segments, type of the product or method used in manufacturing. Depending on company
or organization, and how they group their portfolios, existing products can also be
divided into portfolios according to their lifecycle phase, such as development or
launch. (Haines 2009). As seen in figure 4, full product portfolio consist each and every
product of a company:

Figure 4. Product portfolio and sub portfolios modified from Tolonen and
Haapasalo (2014).
According to the figure 4, sub portfolios can be formed by for example different product
families. Also within the product families, different product groups can form their own
sub portfolios, such as HW and Services as in the figure 4, but also SW and
Documentation. A simple breakdown structure for products is seen in the figure 5,
where product hierarchical order consists of eight levels:
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Figure 5. Product structure modified from Tolonen et al. (2014).
In this breakdown structure seen in figure 5 modified from Tolonen et al. (2014), the
highest level of product structure is described as Solution. Under solution, there are
Product Families that consist of different product configurations, which can include
different sales items or combinations of them. Sales item is often the most detailed level
from the customer perspective and for example the most detailed level also to Sales and
Marketing organization. Below this level different versions of sales items, that are not
visible to customer, are described as well as any assemblies, sub-assemblies or
components that are included in the structure (Tolonen et al. 2014).
From the generic product structure, any stakeholders are able to see the needed specific
information, but also the bigger frame of the product and its whole structure. For
example the sales department is able to see the relevant product structure from the Sales
item level (as in figure 5), at the “Sales point of view”, but can also find more detailed
technical structure below, and be able to locate the Sales item within the product Family
or Solution.
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Each of the levels in the product structure can be thought as different item levels. Items
are often used especially in PLM systems. A single item can represent a product, an
assembly or the single component of the product. On the other words, items are
anything encoded, named and classified that the company needs in order to make a
product. In addition, items can be any documents or even tools or computer software
used in production, depending on needs of the company. What is essential, is to have
uniform classification of items inside a company. (Saaksvuori & Immonen 2008).
Product model or product concept is often used synonyms for product hierarchical
structure i.e. generic product structure. (Saaksvuori & Immonen 2008) Sometimes Bill
of Materials (BOM) is used to describe the structure of manufactured tangible product,
but it is actually the breakdown list of items used and only one type of product
breakdown structure from the perspective of for example manufacturing (Svensson &
Malmqvist 2002). Traditional view of generic product structure is the BOM-like
structure, where product is defined more or less as tangible elements such as
components (Heizer & Render 2014). Anyway, when thinking product structure through
different item levels, it might be easier to apply the structure also for the service or SW
products. Different functions and features of them are transformed into items and placed
into the structure.
From the comprehensive, all details inclusive product structure, different stakeholders
can view the relevant product structures for themselves. Simplified product structure
can be viewed from the perspectives of many different stakeholders. Depending on the
perspective, specific elements of the structure can be included or restricted. Internal
business functions, such as sales, logistics or development might only need to view
some levels from the structure and ignore others to avoid confusion. Some external
stakeholders, such as a part supplier, only see the specific part related structure with the
restrictions to other levels. On the other hand, the all-inclusive structure in the
background connects all these sub-structures. (Saaksvuori & Immonen 2008, KropsuVehkaperä 2012).
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2.1.3 Commercial and Technical Product Structure
Tolonen et al. (2014) have divided the product structure presented in figure 5, to
Commercial and Technical Product Structures. As seen in figure 6, commercial
structure consists of upper section from the generic product structure and technical
structure is the lower section:

Figure 6. Commercial and Technical Product Structures modified from Tolonen
et al. (2014)
Inside the commercial product structure there are the product item levels that are most
often visible to customers; sales items, configurations, families and solution. Technical
product structure consists of product definitions on more detailed level and tells what is
below the sales item level so far as at the component level. There might be different
versions of sales items, which form from assemblies, sub-assemblies and/or
components. When considering the tangible product, it is easy to think the product
technical structure by illustrating for example the breakdown structure of a simple
product such as a lamp. There are three assembly parts in it: a lampshade, a cord and a
light pulp. All of those assemblies form from sub-assemblies or single components; a
lampshade might have for example the actual frame and some textile or material
attached to it.
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2.1.4 Product Data
Product data is all information related to product and its creation as well as any other
processes when defining, producing and using it (Stark 2005). Most of, and especially
new product data is created in product development phase. Other sources of data
creation are different business processes such as marketing, manufacturing or after sales
services. (Peltonen 2000).
Product data information connects all the expertise, material and immaterial, related to
the product inside a company or an organization. Following grouping is used when
discussed of product data:
1. Specification data
2. Life cycle data
3. Meta data.
Product specification data describes the both physical and functional features of the
product. Different properties of a product can be described at different point of views,
such as engineering or customer. Physical features often include technical data i.e.
models from CAD systems as well as operating manuals. Also very abstract information
can be related to specification data that characterize the product. Product specification
forms the definition of the product. (Saaksvuori & Immonen 2008, Crnkovic et al.
2003). Life cycle data describes where the product is on the order-delivery process, or
on the lifecycle stages defined for the product. (Saaksvuori & Immonen 2008). Meta
data is “information about information”, that describes where all the other information
is located and i.e. who can access it. It also describes the connections and relationships
of the data. (Saaksvuori & Immonen 2008). Different properties about other product
related data such as, who created it and when, tracking all the changes and approvals
occurred, are also considered Meta data. (Crnkovic et al. 2003).
2.1.5 PDM Systems
Product Data Management (PDM) systems are an essential part of PLM. In order to
have overall control of the products, their data within the lifecycle must also be under
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control (Stark 2005). The most common components of PDM system according to Stark
(2005) are:


Warehouse for the information



The information management module



The interface for its users



The system interface for other programs



Functions for information and workflow structure definition



Information structure management



Workflow management



Functionality of system administration.

With those above components any data related to product can efficiently be handled,
whether related for example to creating, using, sharing, updating or storing it. Also
product related processes and activities can be managed through PDM systems.
Processes might be very complex, involving many people from many business units in
parallel or overlapping each other. At its best, PDM system enables controlling these
complex situations but allowing flexibility if and when changes occur. (Stark 2005).
Benefits of PDM are more than efficient data management. Cost savings, reduced time
to market, increased quality of the product are just some examples. Enabling the
efficient way of recording and reporting product changes reduces both engineering and
designing time. Also rework and scrap are reduced because of efficient data sharing and
making changes earlier within the product lifecycle. (Philpotts 1996 & Stark 2005).
Data reuse is also one of the important benefits of PDM (Saaksvuori & Immonen 2008).

2.2 Product Lifecycle Management
As the name itself implies, Product Lifecycle Management (PLM) is managing product
from the earliest idea to the end of its life. According to different sources, PLM can be
seen as knowledge management solution, holistic business activity as well as strategic
business approach (Ameri & Dutta 2005, Stark 2005 and CIMdata 2002). PLM systems
enable company to control the product all the way through its lifecycle by connecting all
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the relevant business units at each lifecycle stage. PLM is characterized to be a
“competitive necessity” in today’s businesses and variety of industries from
manufacturing and software to services are applying it. (Saaksvuori & Immonen 2008,
Stark 2005). Needs for PLM are various from outsourcing of activities and globalization
to complexity and customization of products (Stark 2005). Benefits achieved through
PLM are also as various, but can be summarized for following aspects (CIMdata 2002):


PLM solutions enable companies for innovating better products and marketing.



Increase in the revenue and profitability of a company related to reduced costs as
well as both improved lead time and quality.



More efficient and comprehensive collaboration with stakeholders, such as
customers, suppliers, or partners.

According to CIMdata (2002) all the above aspects are possible because of companies’
flexibility and quick ability to change and respond enabled by PLM solutions.
2.2.1 Product Lifecycle
Before going any further, regarding to PLM, term Product Lifecycle (PLC) should be
introduced. Traditional way of defining the product lifecycle is the S-curve of Levitt’s
(1965): Introduction  Growth  Maturity  Decline, which is widely used in the
literature, especially related to marketing of products. Many other definitions of PLC
exist, that usually consists of four to six phases. Depending on for example the point of
view, different definitions are used to describe product phases from an idea of it to the
end of its life. (Heizer & Render 2014, Stark 2005). According to Stark (2005) these
phases are Imagine  Define  Realise  Support  Retire. Other definition of
Crnkovic et al. (2003) consists of six phases: Business Idea  Requirements
Management  Development  Production  Operation and Maintenance 
Disposal. This definition is more linked with business processes around each phase and
can be applied to any kind of product. Regardless of the number of stages, the idea is
the same; to describe product within differing phases in its horizontal timeline.
In each PLC phases, there are specified inputs and outputs. Depending on the life cycle
phase, or whether the product is HW, SW or service (focused), typical inputs and
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outputs vary. For example, for software, the development phase is actually the phase
where the product is completed, but for hardware, testing and other preparation for the
production are considered to be development. Whatever the product or industry is, there
are multiple activities in the product’s lifecycle, from design and testing to
decommissioning and elimination. These activities are naturally easier to manage and
control when different life cycle phases including specific activities can be identified
and separated. (Stark 2005). PLC phases can always be further divided depending on a
product, to get more detailed and complete view on each phase. Anyhow these PLC
models of four to six phases are applicable to most products in general. (Crnkovic et al.
2003).
According to Stark (2011), products in different lifecycle phases can be divided into
“Beginning of Life” (BOL), ”Middle of Life” (MOL) and “End of Life” (EOL)
categories. Specific activities are focused on each of those categories. BOL products are
at their earliest lifecycle phases (imagine, define etc.) where different development
activities are important. Activities such as use and maintenance are relevant to MOL
products as well as disposal or retirement activities for EOL products. (Stark 2011).
2.2.2 Elements of PLM
In addition to PDM characteristics, according to CIMdata (2002) “PLM integrates
people, processes, business systems and information”. PLM enables companies to
enhance their business performance by for example managing and capturing intellectual
assets and acting as collaborative body allowing effective ways of working and
information sharing. (CIMdata 2002, Saaksvuori & Immonen 2008). Although the focus
of PLM is the product and the data related, it effectively combines also organizational
structures, working methods, processes, people and information systems. By handling
all these components as an entity, better business results can be achieved (Stark 2005).
This holistic view of PLM starts with very basic definitions, which are products of the
company. Products are most often also the most important part of any company. Once
they are defined, it makes sense to develop all the other elements around the products.
Any supporting structures, processes or stakeholders thorough the product’s lifecycle
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can be created in order to create a product that meets as well as customer requirements
and company’s objectives, but also for example any environmental objectives or
regulations. (Stark 2005).
2.2.3 Product Portfolio Management
Within the PLM concept, there is Product Portfolio Management (PPM). According to
Tolonen et al. (2013), PPM is “tightly connected to concepts and methods applied in
product life cycle management and product data management”. By having all the
needed product data and products placed correctly in the lifecycle, overall management
of product portfolios is possible. Managing products through portfolios, they are not
only managed as an entity, but can also be compared in relation to each other.
According to Cooper et al. (2001) portfolio management is about resource allocation,
business strategy and balance. Portfolio Management is important to businesses as it is
often related to important financial and strategic decisions. Maximizing returns by
investing in right areas in the portfolio and maintaining the competitive position are the
main benefits. Also any resource allocation is seen to improve by the portfolio
management approach. Other important benefit is achieving balanced portfolio for
example between new and old, small and large, or i.e. short-lived and long-lived
products. Product Portfolio Management focuses on updating and revising the products
or projects. Both new and existing products are analyzed; new ones evaluated,
prioritized and selected and existing ones accelerated, de-prioritized or killed. The
process can be called a “dynamic decision process” with its Go/Kill decisions and
continuous changes. (Cooper et al. 2001).
Product Portfolio Management (PPM) covers managing all the products of the company
within all the lifecycle phases. Although Cooper et al. (e.g. 1997 & 2001) discusses
portfolio management often as a function in new product development (NPD) phase, it
can be applied to cover the whole lifecycle of the product (Stark 2005, Tolonen et al.
2013). According to Tolonen et al. (2014) company’s product portfolio can consist of
any HW, SW and service or documentation types of products. In addition to managing
the product portfolio horizontally according to each lifecycle phase, it should also be
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managed vertically taking into account different levels of product structures as seen in
figure 7:

Figure 7. Horizontal and vertical product portfolios adapted and modified from
Tolonen et al. (2014).
As already discussed in chapter 2.1.2 (Generic Product Structure), there are commercial
and technical levels in product structure that are further divided into more detailed
levels. All these levels are covered by vertical portfolios, which are in this figure New
Product Development (NPD), Maintain, Warranty and Archive product portfolios. Case
study by Tolonen et al. (2014) indicates that both all horizontal and vertical product
portfolios need to be managed both separately, but also as an entity, to achieve the full
benefits of PPM. In order to manage these portfolios, all the needed information related
to each portfolio, including identified levels of product technical structure, must be clear
and understood. According to the case study by Tolonen et al. (2014), the major
challenges in PPM is the lack of overall understanding about the company product
portfolio, related also to more detailed product structures in the technical product
portfolio.
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2.3 Enterprise Resource Planning
Enterprise Resource Planning (ERP) refers to a concept of managing company’s
operative business processes or functional units and coordinating information between
them (Monk & Wagner 2009). ERP’s transactional functions from supplier evaluation
to customer invoicing enable coordination of any business area of a company (Heizer &
Render 2014). According to Wallace and Kremzar (2001), ERP integrates company’s
business units cross-functionally enabling effective interaction between them. Where
the PLM systems work as a place to create and storage the data, ERP works as a place
to utilize the transactional data for operative actions (Saaksvuori & Immonen 2008).
Evolution of ERP has begun from 1960s’, when its predecessor, Material Requirements
Planning (MRP) emerged making manufacturing of goods more efficient by controlling
the material ordering. MRP evolved to Closed-Loop MRP which consisted of more
planning and scheduling activities concerning both internal operations as well as
external suppliers. Next step, Manufacturing Resource Planning (MRP II), covered also
Sales and Operations Planning, Financial interface and Simulation functions. MRP II
was followed by ERP, with similar fundamentals, effectively dealing with multiple
business units and processes, even integrating different information systems (IS).
(Wallace & Kremzar 2001). Some ERP systems include functions such as Supply Chain
Management and Customer Relationship Management (Heizer & Render 2014).
ERP connects multiple functional areas of operations in a company. Most companies
have at least Marketing and Sales, Supply Chain Management, Accounting and Finance
as well as Human Resources as their functional areas. Instead of companies thinking
their business thorough these functions, they rather think about the business as
processes, where inputs create outputs, and are different combinations of above
mentioned functions. With the help of ERP, very similarly to PLM, same information
used by many business units is in one place. (Monk & Wagner 2009).
There is enormous amount of data required by different ERP systems. Some static,
product or item related basic data that is used in ERP system, have usually been created

30

in PLM system. The reason for this is that PLM system is traditionally used in the
product definition and development phases, whereas ERP takes over as the product is
realized and more transactional system needed. (Wallace & Kremzar 2001, Saaksvuori
2014). What is often the challenge, is the bridge between these two systems, and how to
most efficiently manage the product and its data within those. Current ERP philosophy
needs to develop in order to be able to handle the whole life cycle of product and its
evolution whether it is tangible, service, or some combinations of those. (Saaksvuori
2014).
In practice, some kind of integrations are very often needed between any systems of a
company to enable effective performance and to avoid creating the same information to
multiple systems. The static data that is created in PLM and used in ERP usually
consists of for example the basic information about the products, such as bill of
materials (i.e. the product structure information), or other item or product related
information. (Saaksvuori & Immonen 2008).
There are some ERP systems and functionalities developed specifically for service
needs by individual vendors. Tasks such as, booking reservations or maintaining
customer history, are relevant in some service processes, like the ones in hotels. (Heizer
& Render 2014).

2.4 Service Product
Service, in this research, is understood as a product, or essential part of the product. In
some literature, the definition of service might not be included as being a product (for
example Bebko 2000 or Kotler & Armstrong 2010) and are discussed separately. In this
study, service is a product side by side with any hardware or software products. Service
can also be an additional part of hardware or software product, or act as an after service
for other products. There are also the terms Life Time Service and Extended Product
that are used more and more to describe especially solutions offered nowadays by
traditional manufacturing companies. (Saaksvuori & Immonen 2008).
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Services are “combinations of outcomes and experiences delivered to a customer” as
manufactured goods can be thought more of only outcomes. Production and delivery of
tangible goods are often separated, but in services they most often happen
simultaneously. What makes understanding services even more challenging is that there
is no clear boundary between those outcomes and experiences. Understanding the
service concept is important both for the customer, and also for the service provider
points of view. The closer the service sold is to the service bought, the more successful
is the service. (Johnston & Clark 2005). Services offered, are normally B2B and B2C
services. In addition to those, Johnston and Clark (2005) have distinguished internal,
public and not-for-profit services. In this study, no specific services are distinguished.
Defining services is important. Due to their intangible nature, customers might not have
the precise view of what the service product consists of. Without standardized definition
of service, it might even be difficult for the company providing the service to
understand the contents. From the company point of view, especially among
professional service providers, it might sometimes be challenging even to its own
employees to understand the possibilities and capabilities of their service offering or to
perceive the professional activities as service products offered to a customer. (Sipilä
1999, Saaksvuori & Immonen 2008).
Due to their different nature from tangible products, it is obviously challenging to define
services similarly. It seems to be easier to start with the definition on how service
products do differ from tangible goods. As well as several other scholars, Heizer and
Render (2014) have listed some generally accepted characteristics that separate goods
and services. The similar listing can be found in many other research papers or books
related to goods and especially services (for example Grönroos 1998, Looey et al. 2003,
Lovelock 1992 and Normann 1984):
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Figure 8. Differences between goods and services modified from Heizer and
Render (2014).
Those characteristics mentioned in the figure 8, can usually be applied when describing
goods and services, but not all of those always apply. Characteristics of goods
mentioned represent quite well all those attributes that make goods easier to define and
manage. Because of i.e. intangibility, the uniqueness and high customer interaction,
services are evaluated by customers largely based on their own personal experience.
Customer connotation related to services effect on their opinion on the service outcome
and the interface between service provider and the customer have a major role in the
success of the service (Saaksvuori & Immonen 2008). Even though the service
deliverables may be delivered accordingly, the interface between the service provider
and customer, i.e. experience, might effect on what the customer thinks to receive out of
the service. It has to be mentioned again that the differentiation between goods and
services is not as black and white as in figure 8, and products often consist of both
elements (Grönroos 1998).
2.4.1 Classification of Service
There are a variety of services of a different kind, as well as different ways of
categorization and classification for them in the literature. For example Saaksvuori and
Immonen (2008) have categorized services in industrial, transportation, hospitality,
healthcare, government, financial, entertainment, professional, telecommunication and
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IT services. Those groups reflect well the large variety of existing different services.
Some scholars refer to professional services as knowledge intensive services or
industrial services as manufacturing services. Grouping of services can also be done
according to public or private nature of the service. (Grönroos 1998). In this research,
the focus is kept on as general level as possible, without differentiating any specific
services by different industry or other groups. Often in related literature, the contrast of
different services is illustrated between mass and professional services.
Even though services are discussed in general in this research, it is rational to introduce
some classification to get perspective of what kind of services there are. As in many
other occasions, one way to classify services is reflecting the processes used when
classifying tangible product. (Silvestro et al. 1992). Depending on the product variety
and volume, it is produced as a project based, continuously or with some method in
between. Applied to services, following figure 9 presents the similar classification:

Figure 9. Different kinds of services modified from Silvestro et al. (1992)
With following classification in figure 9, services from any industry groups, can be
placed somewhere between professional and mass services. The description of a
horizontal axis is little bit more complex than usually. There are multiple features
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appearing in each of the three (high, medium and low) points. As moving from
professional services to mass services, certain specific, prevalent factors change. When
referring to professional services, the highest horizontally, factors include high amount
of people, contact time, customization, discretion, front office and process viewpoint. In
the middle, as in Service Shops, there is medium existence of people and also
equipment, contact time, customization, discretion, front and back office as well as
process and product viewpoints. Mass Services are at the lowest on the horizontal line
and have a high existence of equipment, low contact time, customization and discretion,
mostly back office tasks and product point of view. (Silvestro et al. 1992).
Professional, or on the other words knowledge intensive services are sometimes
discussed separately from other services as they have those special features that must be
considered. According to Lehtinen and Niinimäki (2005) professional services,
especially in B2B sector, have catalysing impact on the future, when thinking of for
example consulting or advertising services. They continue that any service is some kind
of mix between routine and special knowledge demanding tasks. In professional
services, the proportion of special knowledge demanding tasks is the highest. Routine
services, i.e. mass services, are for example self-service. (Lehtinen & Niinimäki 2005).
2.4.2 Characteristics of Service
Services are often described in terms of outcomes and experiences, such as trust or
feeling, which are very abstract ways of description. To evaluate services more
effectively, the typical characteristics must be identified, especially those that differ
compared with tangible products. They should be concretized, or somehow standardized
to be more like tangible or physical objects. (Grönroos 1998, Shostack 1977).
To help understand the nature of services better, there are some commonly accepted
features and characteristics discovered by many scholars (eg. Shostack 1977, Grönroos
1998, Fitzsimmons & Fitzsimmons 2004). Abbreviation IHIP includes the four typically
found characteristics of services. The term “IHIP” comes from the words


Intangibility,
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Heterogeneity,



Inseparability and



Perishability (Lovelock & Gummesson 2004).

It must be addressed, that even though these features are often applicable to most
services, it is not at all always the case. Following descriptions of the four
characteristics might even be all untrue in some services. (Lovelock & Gummesson
2004).
The term intangibility refers to the fact that services are abstract, for example ideas or
concepts, and not usually touchable or perceived by other senses neither (Fitzsimmons
& Fitzsimmons 2004). This makes the evaluation and comparison of services difficult.
Bateson (1979) states that intangible element of service is the one characteristic from
where all the other differences between tangible goods and services emerge. Even
though the actual services are seldom tangible, there often is something tangible in the
context, facilitating goods or physical environment, supporting and making service
possible (Zeithaml et al. 1990).
Heterogeneity is caused by individual customer needs and expectations as well as their
participation in the service delivery. The fact that each customer have their own
subjective expectations, and that service variability depending on customer specific
needs is large, makes services very heterogeneous and challenging to standardize.
(Fitzsimmons & Fitzsimmons 2004, Saaksvuori & Immonen 2008). Anyway, many
services are not totally heterogeneous as there often exist standardized elements in the
service (Fitzsimmons & Fitzsimmons 2004).
Inseparability, or simultaneity, means that production and consumption of service are
parallel actions. In some cases, the production or delivery of the service cannot even be
started without customer participation or co-producing and concurrent consuming. This
means that services cannot be stored either. (Saaksvuori & Immonen 2008). Anyway
not all services are inseparable, resulting that customer participation in production of
service is not necessary, i.e. routine cleaning. Some services are even offered to exclude
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the customer participation, such as oil change for the car or laundry service. (Lovelock
& Gummesson 2004).
Perishability relates to the fact that producing and consuming service is timedependant. This has direct consequence on the productivity of a company. If resources
or capacities are not used at certain time, they are wasted. On the other hand if there is
capacity exceeding demand, possible business may be lost, but this applies also to other
products. Tangible products can often be inventoried after production. Inventory of
services might be impossible after production. When thinking for example seat
reservations or dentist appointment, those can seldom be utilized afterwards. Some
exceptions include recordable services, such as teaching or lecturing, where recording
utilizes certain service consumption later and even several times. (Lovelock &
Gummesson 2004, Saaksvuori & Immonen 2008).
In their research paper Lovelock and Gummesson (2004) critically review these four
typical characteristics of services, but admit that most of the scholars refer to these same
characteristics over and over again when discussing services. Furthermore, they argue
that paradigm of these characteristics has confused the research in the field of services
so that no other truth exists.
Jaakkola et al. (2009) states, that special characteristics of services, such as intangibility
and customer early participation, cause challenges within management of quality,
growth and profitability. These special features of services also cause variation in
demand and inefficiency.
In addition to the four typical characteristics mentioned above, also Customer
participation and Labor intensity are continuously mentioned in the research papers
considering the distinctive features of services. Customer participation is actually
included within the Inseparability characteristic of a service. Labor intensity means that
employees are most often the biggest resource when providing and delivering services.
(Grönroos 1998, Saaksvuori & Immonen 2008).
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According to Heizer and Render (2014) service efficiency can be added with applying
following five things to services.


Limiting the options. Providing a list of possible options may reduce the lack
of clarity between the customer and service provider.



Delaying Customization. The later the customization occurs in the process, the
more standardized parts can there be at the beginning of the process.



Modularization. Instead of individually customizing each service, define
“ready-made” modules that customer can choose from. Good examples of
customized services can be found from college education as well as insurances.



Automation. If there are any possibilities to automate even parts from the
service, i.e. ATMs in banking, it will most likely increase customer service and
reduce costs. Also the level of quality is more stable.



Moment of truth. As tiny thing as the smile from waitress might define the
customer’s satisfaction with the service. These crucial factors in any types of
services are important to identify in order to meet or exceed the customer’s
expectations.

Service quality is often thought from the customer point of view. That might actually be
the most challenging aspect when thinking for example measuring it. Customers have
their subjective expectations considering the service targeted to fulfill their needs.
Though there are also other aspects of quality of service similar to traditional tangible
products and it is not only the customer that is always right when estimating quality.
(Edvardsson & Olsson 1996).
2.4.3 Service Package
Similar to defining the product contents in general, services can be defined individually.
Often the actual core service is complemented with supplementary services. This entity
is called Service Package. (Jaakkola et al. 2009 & Sipilä 1996) The core service is the
most essential part of the package and fulfils the primary need of the customer.
Supplementary services can be classified as prerequisite, additional or value adding
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services. (Sipilä 1996). Grönroos (1998) has similar definition for service package that
is illustrated in figure 10:

Figure 10. Service Package.
The service package in the figure 10 always contains the core service at minimum.
Auxiliary services are extras, which support the core service by adding enabling or
enhancing services or features to the service package. When thinking for example flight
as a service to get from place A to place B, the core service is the actual flight, but
enabling service needs to be the check in at the airport. There can be many enhancing
services related to flight such as in-flight shopping or food on board. Enabling services
are those that make the actual service possible. Services may also have enabling goods.
Enhancing services are often used for value-adding components and to distinguish from
competitive services. In today’s service businesses, enhancing services are often added
to service package to bring positive feeling, or more precisely, better experiences to the
customers. (Grönroos 2007).
Besides identifying the core service, it is important to identify all related supplementary
services. This enables defining of each steps and resources needed to produce the
service. (Jaakkola et al. 2009). In addition customer satisfaction is ensured with
fulfilling also the secondary needs. It is studied, that successful service companies
invest in the extent and quality of supporting services. Quality, in this context, means
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both added value for the customer and easy-to-use characteristic of a service.
(Edvardsson & Olsson 1996).
2.4.4 Service Development
Both new and existing services are developed. Services are hard to test, as they
generally exist at the moment they are delivered to customer. It is also hard to make
actual prototypes from the service, as it is always the customer participating. According
to Saaksvuori and Immonen (2008) most service companies do not have product
development and management processes because of those challenges.
As well as in delivering the services, also in service development as well as testing,
customer interaction has an essential role (Edvardsson & Olsson 1996). In addition to
developing services according to customer demands and requirements, customers can
also actually participate in the development projects while for example testing new
services. On the other hand, this makes the development process all the more complex
(Johne & Storey 1998).
Services can be developed similarly to tangible product, under the principles of NPD,
and sometimes more specific term New Service Development (NSD) is also used (Johne
& Storey 1998). The special characteristics of services make the differentiation to
traditional product development. According to Edvardsson and Olsson (1996), the main
task for NSD is to ensure the right prerequisites for the service as a customer process
and outcome. They refer developing service to a dialogue with the demanding and
competent customer.
2.4.5 Different Service Product Structures and Definitions Presented in Literature
What have become quite clear in the previous chapters is that services, unlike tangible
products, are hard to define as of their intangible nature. Customer interaction makes it
even more challenging to define service structure at very detailed level as in company
inputs. (Heizer & Render 2014). There are different suggestions for the service structure
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definition, but so far the common understanding is lacking. Saaksvuori and Immonen
(2008) have illustrated the structure of a configurable service product as in figure 11:

Figure 11. Product Structure of a configurable service product adapted from
Saaksvuori and Immonen (2008).
In the above structure, the lowest level defined, is the “sales item” level, where the
technical product structure is not reached. This is an example of what service structure
could look like, and no general structure is defined.
Another way, to define service structure presented, is to modularize the service (Heizer
& Render 2014, Saaksvuori & Immonen 2008). This means, that service can be divided
into different modules that can be similar to other services or always repeated as such in
this exact service. Generalized level service structure is the modular form as seen in the
figure 12:
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Figure 12. Modular structure of service product adapted from Saaksvuori and
Immonen (2008).
As seen in the figure 12, service product can be formed from different modules that
might be either required to enable the service, or optional, for the customer to choose.
Further, these modules can be divided into even smaller modules which might once
again be optional to choose.
In addition to the above kind of visual presentations, similar is the one described by
Tolonen et al. (2014), see for example figure 5 in the product structure chapter, where
all the product types are formed from assemblies, subassemblies, etc. but no specific
functions for the service product have specifically been described either.
Parallel to BOM structure used in manufacturing industry, Saaksvuori (2014) proposes
Bill of Functions (BOF) to be used in service structure definition. According to the
author, this kind of structure define the service thorough its functionality and different
service functions or modules can be reused across multiple products. (Saaksvuori 2014).
Edvardsson and Olsson (1996) refer to a service system, when describing the resources
needed to produce the service. They are


employees of the company



physical environment of the company



technical environment of the company



customers.
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In a service company, employees are the key resources. Not only their knowledge, but
also commitment towards customer is seen as important. In some services, the only
tangible part to the customer are the employees. Training and education of employees is
seen as service development. (Edvardsson & Olsson1996).
Later in this research, some other models for defining the service structure is also
reviewed, such as service blueprinting in chapter 2.6 and productization of service in
chapter 2.5.
2.4.6 Services in PLM
Traditionally, PLM (including also EDM and PDM) was designed for manufacturing
companies (Stark 2005). Many scholars, i.e. Stark (2005) and Saaksvuori (2014) have
since observed that PLM is applicable to service industry as well. As well as to tangible
products, PLM should also be applicable to service product. What makes it challenging,
are the special characteristics that differentiate services from traditional goods, to which
PLM is widely applied. (Saaksvuori & Immonen 2008). Similar to some electronic or
software, services are very different by nature compared with mechanical goods. To be
able to integrate these different kinds of products under one concept, they should also be
managed as an entity. (Saaksvuori 2014).
Documentation of information related to services is as important as with other product
types. Services are often extremely complex and highly configurable, which means that
defining each product is the necessity for enabling efficient business processes around
them. (Saaksvuori & Immonen 2008). Within services, documents are often different
job instructions related to high interaction with customer (Heizer & Render 2014).
There is a lot of research done in the field of telecommunications services and PLM.
Within the spectrum of various kinds of service products, telecom products are one of
the most automated. Although processes might be automated, their control and
management must be effective. Through PLM, such things as change management and
standardized definition as well as product configurability are enabled. (Saaksvuori
2014).
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As already mentioned, Saaksvuori (2014) continues, that because of the various
spectrum of services, some are reasonable to productize to fit in to the specific PLM
frames, but not necessary all. Defining the more standardized services is not sensible for
very small amount of services with relatively variable contents.

2.5 Productization of Service
Research related to productization is relatively new (Harkonen et al. 2013) and
commonly accepted definition for productization does not exist. Generally though, the
focus is the same; to better define the needed product, whether it being tangible or
intangible. Productization refers to a process that aims to systematize, at some level
standardize, conceptualize or other ways regularize a complex product to make it more
repeatable and understandable. (e.g. Jaakkola et al. 2009, Fitzsimmons & Fitzsimmons
2004 & LEAPS 2014). Even though the field of the research related to productization of
services is rather new, the discussed issues, i.e. how to make better define service, have
been there since the beginning of industrialization of services (Harkonen et al. 2013).
Jaakkola et al. (2009) states that with productizing services the business performance of
the company can be improved. Both maximizing the benefit to the customer, and
achieving the company’s own performance targets are results from successful
productization (Sipilä 1996). There are multiple challenges related to services that can
be turned into benefits by productizing the service. According to LEAPS (2014) and
Jaakkola et al. (2009) those are:


Overall understanding of the service; what is it, what does it consists of etc.



Common understanding, within the company’s business functions but also
from the customer or any other external point of view.



Uniform quality for all the services that company offers.
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Repeatability of services at some level, being able to utilize systematized ways
of delivery.



Company’s internal working methods for the service delivery. For example
sharing the tacit knowledge and experiences inside the company.

The other benefits of productization are for example improved accuracy of estimates,
predictable costs, resources and deliverables, and reduced risks (Urich & Hofferberth
2012).
Service can be productized in many ways and what is more, the actual concept of
productization can be understood in many ways. Productization of services is widely
understood to be the way for defining the service more like a tangible product or at least
adding more tangible elements to the service. (Harkonen et al. 2013, LEAPS 2014).
These elements can be for example marketing brochures, internal working instructions,
embedded tangible products or anything that helps customer to create more concrete
image considering the service. Often making the service more tangible, relates to any
documentation of information related to service. In addition for making service more
concrete, maybe the most fundamental thing is to define the actual service process and
its structure. (Jaakkola et al. 2009). According to Sipilä (1996), the actual productization
occurs, when services can be defined as some kind of entities or processes, which can
be offered to customers with additional customized modules. Common understanding of
the service and especially its value for the customer is important in order to be able to
produce, develop and even market it efficiently (Jaakkola 2009 & Sipilä 1996).
Standardizing the service, or parts of it, is an essential element of productization.
Though, it is good to remind that services should not be entirely standardized as some
level of customizing is one of the basic characteristics of service. It should also be
emphasized, that not all services benefit from productization, especially if there are no
repeatable or standardisable elements. (LEAPS 2014). Depending on the type of the
service, i.e. whether it is industrial or professional service, certain number of items can
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or is reasonable to be standardized. Figure 13 presents the continuum from totally
productized services to unique services.

Figure 13. Degree of Productization adapted from Jaakkola et al. 2009
According to the Jaakkola et al. (2009), the bigger the share of standardized items, the
more productized is the service. Vice versa, the fewer the share of standardized items,
the more unique is the service. Examples of completely productized services are some
IT-based services that always come out the same way. One example from unique
service could be one of a kind consulting service that cannot utilize any previously used
or repeatable methods. (Jaakkola et al. 2009). Most of the services are placed
somewhere between totally productized and unique service axis seen in figure 13. There
is no optimal degree for the standardization as it is very product specific that which
level of standardization should be reached. Standardized items bring benefits but only to
certain point.
Sipilä (1999) notes, that service is productized when its licence or ownership can be
resold. According to Parantainen (2007), a well productized service can be reproduced
with the help of documentation. On the other hand poorly productized service is easily
identified with few questions related to the price, contents or that at whose
responsibility the service is. Those things should be quite easily recognized if the
service is productized. Sipilä (1999) refers to a book, when addressing a good example
of well productized service. The point is that same information, for example lecture
notes, can be read again and again. Updated example from the 2010’s could be for
example recorded and repeatable webinar from those same lecture notes.
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Productization can be utilized in both existing services but in new service development
as well (Jaakkola et al. 2009). When services are well described and understood, its
further development is fluent (LEAPS 2014).
As well as service process itself, also productization can be divided according front and
back office tasks, to internal and external productization. Internal productization is
development of company’s operations that are not visible to customer. External
productization is visible to customer as the target of it is to improve the customers’
understanding of the service and its benefits. “The concretization” of the service makes
is more tangible and enables the customer to better understand the service (Lehtinen &
Niinimäki 2005).
Sipilä (1999) has divided productization into four different steps as seen in figure 14:

Figure 14. Levels of productization adopted from Sipilä 1996.
Productized service can be seen as third step on the figure 14, before the duplicable
product, that can be for example a software program or recorded lecture material, which
functionalities used to be services, but are now more or less automatized. Below
productized service, there are some other levels of productization; product support for
and internal working procedures of service. These include software or internal working
methods and mode of operation that are systematized to support the service. Within the

47

actual productized service, structures, processes, techniques and tools are productized as
far as reasonable. (Sipilä 1996).

2.6 Service Processes and Blueprinting
When thinking of tangible product, its functions and benefits can be easily related to
that exact tangible object what is the outcome of company’s internal processes. In
addition to thinking service as an outcome, the whole process, or chain of activities,
should be thought. In literature, it is generally agreed that service is a process or series,
or chain, of activities (e.g. Edvardsson & Olsson 1996, Grönroos 1998, Fitzsimmons &
Fitzsimmons 2004 and Saaksvuori & Immonen 2008). Services are described as series
of actions or processes by Grönroos (1998). According to Heizer and Render (2014)
Services are “economic activities that typically produce an intangible product”. Also
many other scholars, (e.g. Vargo & Lusch 2004, Solomon et al. 1985, and Lovelock
1992) consider services to be activities, deeds, as well as interactions and it is generally
accepted that services are processes (Saaksvuori & Immonen 2008).
Processes consist of tasks in certain order to fulfil to produce for example service. If
thinking the traditional way of modelling any process, inputs are transformed into
outputs when they go through the actual process. (Rummler & Brache 1990). This
approach can be applied to services as well. Inputs are naturally the company resources
but very often also the customer, who participates in the service process. (Fitzsimmons
& Fitzsimmons 2004). The actual process consists of different steps and depending on
the size of the service, there can be very varying amount of these steps as seen from few
simple examples adopted from Fitzsimmons and Fitzsimmons 2004 and Saaksvuori and
Immonen 2008 in figure 15:
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Figure 15. Examples of Service Processes.
As seen from the figure 15, there is not any specific amount of steps for service and it
can vary very much, depending on the level of detail, or just simply the size of the
service. Different steps of a service can be divided according to any stakeholders, such
as business units or functions, for specific step. The amount of different levels
concerning the process may vary depending on the stakeholders involved and accuracy
needed. For example “Finance” could be on level, in case of more detailed information
needed, it can be divided further for example to levels of “order entry” and “credit and
invoicing”. (Rummler & Brache 1990). These stakeholder specific process steps can be
visualized by mapping the detailed enough process steps according to the specific
stakeholders as seen in figure 16:

Figure 16. Process flow chart modified from Rummler and Brache (1990).
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From the process flowchart in figure 16, any activities and related stakeholders,
illustrated as levels from one to four, can be identified separately. As an example,
stakeholders could include customers, field operations, finance, and production.
(Rummler & Brache 1990).
Service process can be divided into internal tasks inside the company as well as
interactive tasks which include the customer participation. (Jaakkola et al. 2009). This
division for two separate processes is often referred to with such terms as Back Office
and Front Office. Tasks that happen inside a company, without customer participation
are back office tasks. All the “visible” activities that customer experiences, observes or
participates are called front office tasks. (Jaakkola et al. 2009, Johnston & Clark 2005,
Fitzsimmons & Fitzsimmons 2004). This separation to different process steps helps in
evaluating the step-specific customer impact (Heizer & Render 2014).
Shostack introduced Service Blueprinting in 1984 as a method of defining service
process step by step. By blueprinting the service, detailed knowledge about each
separate step is received but also the higher level understanding of which parts service
process consists of is gained. Service blueprinting method with its visual diagram is
similar to work flow or Gantt charts often used in service management, with the
distinguishing factor of taking customer interaction into account. (Shostack 1984,
Fitzsimmons & Fitzsimmons 2004).
As service process modelling, also in service blueprints, services are divided into front
and back office tasks according to customer interaction. Within service blueprinting
these levels are further divided from internal supporting processes to customer
interaction, or even self-service functions. In addition, there are similar flowchart views
visualizing the whole service process chronologically and with any interrelationships.
All the different steps or activities of a service are placed accordingly to specific levels.
Simplified, the service blueprint is a presentation as seen in figure 17 (Shostack 1984 &
Sampson 2001):
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Figure 17. Simplified Service Blueprint.
Between the front and back office activities, there is “line of visibility” that separates
the activities from each other as seen on figure 17. Below, back office activities are not
visible to customer, but above, front office activities are. Front office tasks can be
further divided into different activities such as customer action, customer interaction
and customer vision. There can also exist the level above that describes any tangible
evidence or facilitating goods from the specific steps. This can be for example the office
where customer visits, or documents received. Back office tasks are hidden from the
customer, including any backstage preparation, support or management functions. In
addition to the simplified service blueprint presented in figure 17, there can be external
activities below back office tasks, such as supplier of a service provider. (Sampson
2001).
With Service Blueprinting, specific activities are identified from the service, and any
relationships to the customer or other external or internal stakeholders can be visualized.
Dividing service into separate steps, it is also easier to see what is needed to produce the
exact part of the service. Service blueprints can be made from different perspectives
including the relevant information in to that specific perspective. There can be multiple
service blueprints depending on the perspective or the level of details needed.
(Fitzsimmons & Fitzsimmons 2004, Sampson 2001).
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Service blueprinting can be used in new service development, when understanding of
the service and its steps are important. According to Fitzsimmons and Fitzsimmons
(2004), service blueprint serves as a “testing the service on paper” before actually
committing to anything. The potential points of failure or opportunities might be able to
be identified from the precise definition of every single step. (Fitzsimmons &
Fitzsimmons 2004).

2.7 Activity-Based Costing
Activity-Based Costing (ABC) can be used as a practical tool for allocating costs, as
much as possible, according to processes and activities (Lumijärvi et al. 1995). The idea
of it is to better understand how and where in a company resources are consumed and
what are the relationships between costs caused by different products, services, projects
or customers. By understanding company’s business processes within complex business
environment, with the help of ABC, different processes can also be developed and
improved.
Typically, in Traditional Cost Accounting, costs are divided as variable and fixed costs,
where fixed costs are not necessarily included in actual product costs. Fixed and any
indirect costs might be divided into products according to for example production or
sales volumes. This does not however take into account the truth that different product
may require different amount of different resources. Instead of dividing the costs, they
should rather be targeted to more specifically. (Lumijärvi et al. 1995).
In ABC, as much costs as possible are thought as variable and can be allocated
according to different activities. The idea of ABC is to track all the costs related to a
single activity, but not just direct material and labor costs. Basically all the costs in a
company are caused by products. Activities such as purchasing or marketing are part of
product cost as well as the resources needed to enable activities, such as premises,
devices and employees. (Neilimo & Uusi-Rauva 1999). At more detailed level, different
activities can be for example creating a specific offer, visiting to customer or billing.
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Often in traditional costing, these costs are calculated to fixed cost and no product, or
even project specific cost can be tracked. (Lumijärvi et al. 1995).
According to Lumijärvi et al. (1995) the costs of different activities can generally be
calculated in two ways; only employee related costs, or every single costs. Employees
being the main resource of the company, sometimes it is reasonable to focus only on
these costs. Employee related costs include naturally salary, social costs, possible
employee benefits, but may also include any costs related to office or personal
workspace (energy, rent and furniture), computer and telephone usage, trainings or
travelling. After getting the information, activity based costs are calculated from the
time consumed for specific task or activity. Time consumed is either subjectively
evaluated or reported. Other major operative costs can be related for example to
marketing campaign or in traditional product manufacturing, to production line related
maintenance or inventory costs. In service focused thinking as in this study, production
costs are not relevant to consider. In addition to operative costs, there are costs related
to supporting business processes such as Human Resources or Accounting. These costs
should also be calculated and understood, whether they are relevant to target for the
main activities. (Lumijärvi 1995).
The below chart in figure 18, represents the basic idea of ABC:

Figure 18. Traditional ABC model modified from Turney (1991) and Neilimo and
Uusi-Rauva (1999).
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As seen from the figure 18, there is defined bath from specific resources to the actual
cost objects. Resources are any “economic elements” of a company which create costs.
As already mentioned before, in a service company, these resources are often labor, or
for example the costs of information systems. Resources are directed to activities, which
represent the work to be done in order to fulfil for example customer needs. Each
activity can be further divided according to cost objects which can be either product or
customer specific. (Turney 1991).

2.8 Synthesis
Based on the literature review in this research services are very complex and hard to
define. Many researchers have explained this through the very different nature of the
service product compared with tangible goods. As mentioned many times, customer
interaction during the service delivery is maybe the most differentiating factor. Of
course there are other factors as well, such as intangibility and heterogeneity, which
make services challenging to control and understand. (i.e. Fitzsimmons & Fitzsimmons
2004, Zeithaml et al. 1990, Lovelock & Gummesson 2004 and Jaakkola et al. 2009).
What many of these researchers also state, is that services should be concretized
somehow to resemble more tangible products, so that they could be more
understandable.
There are, however, something commonly agreed for services: their process nature. (i.e.
Edvardsson & Olsson 1996, Grönroos 1998). Instead of BOM, services are defined
through processes or series of activities or actions. These activities create the service.
Technique often used in visually defining the service process is called service
blueprinting, where different horizontal levels indicate customer impact in addition to
flowcharting the different process steps (Sampson 2001).
Productization of services is another way to better define and concretize services
(Jaakkola et al. 2009). According to related literature, productization is often done to
make service products more understandable from customer perspective. Although some
definition exists for productizing also internal procedures of a company (Sipilä 1996).
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Method of Activity-Based Costing from cost accounting was included in literature
review, as it defines the process and its activities thorough defined resources (Turney
1991). By adapting some of the principles of ABC, some important content related to
service structure can be identified.
Common definition of service product is missing. There seems to be only common
agreement that services cannot directly be compared with tangible products. There are
certain features of services that should and cannot even be compared to those of tangible
products. (i.e. Bebko 2000 and Johnston & Clark 2005). There is not similar BOM like
hierarcichal product structure for services than there is for physical products
(Saaksvuori & Immonen 2008).
Based on the literature review, current research is lacking common view on how to
structurally define services. There are some propositions, such as modular or functional
structures, but they mostly define only the commercial level of services. Below the
actual sales item level, there is no common agreement on what the technical product
structure could be. Partially this is due to huge variety of different services. (Saaksvuori
2014, Kotler & Armstrong 2010, Tolonen et al. 2014).
Modular and configurable product structures presented in this literature review do not
go as detailed level as needed: to defining the technical product structure. They mostly
cover the commercial product structure, which is the one usually visible to customer.
Though there are visual presentations of service breakdown structure as separate
module, there is no further analysis on what they could be. In order to reach the
“technical” level breakdown structure for service, all the functions and features of
service should be itemized (Saaksvuori & Immonen 2008).
Defining the technical level product structure for service enables understanding about
the service in general and at the detailed level. Having “complex problem”, such as
service, divided or split to smaller parts or elements, helps perceiving the single
elements needed, but also to understand the element as a part of the wider entity.
(Johnston & Clark 2005, Saaksvuori & Immonen 2008).
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From the PDM and PLM perspective it is also important to define structural definition
for services. In order to fully utilize the concepts of PDM and PLM, and that way also
achieve their benefits, the prerequisites, such as product structure, need to be defined
for any product. Especially when there are both tangible and service products in the
product portfolio, it is important to be able to manage and control those similarly, under
one concept. (Tolonen et al. 2014, Stark 2005).
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3 RESEARCH METHODS
In this research, qualitative case study research approach is used (Eriksson &
Kovalainen 2008). The research method was selected in this study to collect qualitative
information considering the current situation of a complex topic. From the selection of
different case study designs, multiple-case design is applied. It allows multiple cases to
be studied as individual cases, but the research as a whole covers all of them. Each of
the cases is individually analyzed and later cross-case results and conclusions drawn.
(Yin 2009).
In this study, there were four case companies involved. The number of interviews and
participants of each company varied between one and two. Altogether 6 interviews were
held for altogether seven participants as presented in Table 1:
Table 1. Number of interviews and interviewees by case companies
Case Company #

Interview #

Number of
Interviewees

Case Company 1

1

1

Case Company 2

2.1

1

2.2

1

3.1

2

3.2

1

4

1

Case Company 3

Case Company 4

In case study research, specific persons or groups are generally involved. Their privacy
and confidentiality must be protected as well as the nature of the research informed
prior to beginning (Yin 2009). In this research, potential case companies were initially
contacted by phone call or via email, with brief introduction considering the topic and
participation related details. Those included framework for the questionnaire, for
interviewees to ensure their familiarity with the contents, and also details related to
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confidentiality. The framework of the questionnaire was sent to each company via
email. This was done before the actual interviews to familiarize the interviewees with
the topics related to it. The framework sent also included some example questions
related to each topic to illustrate possible questions. Confidentiality towards case
companies was considered and they were discussed only as case company 1, 2 and so
on.
To begin this study, the theoretical framework was defined and research question 3
created. After structuring relevant theoretical background, the framework for the
questionnaire was formed reflecting to theory and service product related topics:

Figure 19. Framework for the Questionnaire.
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After brief introduction considering the both interviewers and interviewees, seven topics
presented in figure 19, were discussed during the maximum of two hours. Topics for the
questionnaire were chosen while having the focus on the technical structure of service
product. Few initial subjects, such as product offering and service targets, were
discussed to familiarize the interviewees with the actual topic related to the service
product structure. To get to the actual discussion considering the service product
structure, the definition of services was also important to cover. After the structure of
services was discussed, some additional subjects, such as used information systems or
development of services were covered to ensure that anything related to service product
structure had come up during the interview. In the results section, in chapter 4.1, similar
breakdown is used as seen in figure 19, with the additional chapter of “4.1.6 The Main
Resources of Service Products” as it was seen relevant to emphasize to be outside of the
previous chapter “4.1.5 Structure of Services”.
The actual questionnaire used in this research is attached (see Attachment 1) and
questions in it were asked in Finnish, as all the interviewees spoke it as their native
language. Every interview was recorded in order to validate the research and be able to
check detailed answers later on. Interviews were held both on site and via web
conferencing, and the figure of generic product structure presenting both commercial
and technical structures (figure 6 in chapter 2.1.3) was part of the material together with
the questionnaire. Also, some additional information and clarifying questions were
asked after the interviews, via email or phone calls. Summaries of interviews and any
additional information received were sent to the participants via email to be reviewed, to
ensure right conclusions and results. This was done in English.
All the case companies were interviewed with guided and semi-structured method,
where topics and few instructive questions were listed and asked, but room for open
discussion left (Eriksson & Kovalainen 2008). The questionnaire of the interview, see
Appendix 1, was same for all case companies and for all interviewees. It consists both
open and closed questions to get answers from some detailed question but on the other
hand to let interviewees discuss quite freely. Together seven different questionnaire
topics were there to ensure that all the wanted topics were covered, with some detailed
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questions under each of the topic to guide the conversation if needed. Interviewees were
let to talk freely, so there was possibility to raise up relevant issues related to the topic
from their point of view as well (Eriksson & Kovalainen 2008). After covering all the
topics, some clarifying questions might be asked in order to have some comparable
answers between the case companies.

3.1 Case Companies
For this research, four case companies were selected from different service related
businesses and industries. All the companies present somewhat different industries
related to services, which was the original idea when selecting suitable case companies.
Most of the services offered by these case companies are B2B, but there are also some
B2C services within the offering. Product offering of the case companies varies between
professional services and tangible product-services solutions. The following Table 2
presents the brief summary considering all case companies.
Table 2. Summary of case companies
Case #

Industry

Size of a
Company

1

Construction

Large

Services with embedded HW

2

Machine and Process
Engineering

Large

Technologies, Services and
Solutions

3

Industrial Processing

Large

Services, Plants & Equipment
(specific Service Business area
interviewed)

4

Telecommunications

Large

Services with embedded HW
and SW

Product Portfolio

As seen from the Table 2, all the four case companies represent different industrial
fields, all related to service business. All of the case companies are classified as large
enterprises according to European Commission (2013). Product Portfolios of the
companies, or more specific business areas (see case 3) interviewed, consisted mainly
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services. There were both pure and other product elements consisting of services within
the case companies. Only products that were mainly services were discussed.
Interviewed persons were all managers or in higher level positions related to companies’
service businesses. All had vast knowledge related to services and often also to other
business functions regarding to previous tasks and positions in the same company.
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4 RESULTS AND ANALYSIS
Results from the case companies’ interviews are collected and analyzed in this chapter.
Finally, the second research question is answered in the chapter 4.2.

4.1 Results
In this chapter, the summaries of each of the reviewed case company interviews are
collected and combined under to the main topics related to the questionnaire and
interviews.
4.1.1 Product Offering
The product offerings and portfolios of all case companies interviewed are very large.
According to interviewees, in all but one case company, the highest level of their
offering consists services, and under that are embedded elements, such as HW or SW
products. In one case company, there are tangible products and services side by side
within the highest level offering and they are also offered together as solutions. In one
of the case companies, the actual embedded tangible product forms most of the service,
and the final target for the service is actually tangible. On the other hand, services of
this company, can also be enablers to physical products. In addition that all of the
companies have services with embedded other product types, there are also “pure
services” that mainly consists of some kind of knowledge transfer or for example
repairing something. Many of pure services in few of the case companies are related to
some equipment, either provided by the case company itself or provided by external
stakeholder, used by customers. Other types of services offered, are for example
development, supporting, maintaining, upgrading, construction, project development,
and installation services.
In most of the case companies product offering is transforming more to solution
offering, where single products are not that emphasized, but rather different solutions
that can be combinations or packages from different services or services and other kind
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of products. Different solutions are seen to answer more on customer needs than single
products.
4.1.2 Service Targets & Measurement
Targets for services in case companies are related mostly to customer satisfaction but
also for example in completion times. In few of the case companies, where some of the
services support tangible products of a company, customer satisfaction by keeping the
tangible product functioning, is actually the main target for services. During the
interviews, few of the company representatives emphasized that satisfaction of the longterm customers is particularly important to maintain.
Services measurement varies in the case companies. Most of the case companies
measure time spent on certain tasks. Completion or response time is measured
considering both automated and manual services and more specific activities. There are
also services, where time is not measured, as the services are scheduled at very detailed
level and specific timetable required. Efficiency of services is measured in one of the
case companies by controlling the time and materials used for the services, and this can
be done at the level of individual employees. Customer satisfaction is measured in one
of the case companies by yearly review meeting with long-term customers, where
feedback is given from both sides. This is not done necessarily case by case, but with
the major customers. On the other case company, there is also other way of measuring
customer satisfaction by tracking the number of customer complaints. This can be done
at specific service or customer level. There are also such things as availability, quality
and usability measured for some, more automated services.
4.1.3 Customers & Services
In the case companies interviewed, customers are very often long-term partners, to
whom services are delivered more than once, or the nature of single service is
continuous. In all but one of the case companies, service content is explained at general
level at the companies’ web pages and in few of the case companies it actually
represents the commercial structure defined for services.
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Customer understanding about services varies within case companies. Some of the
companies have explained very thoroughly the contents of their services to customer
and believe that customer has a very clear view of their services. Partially this is due to
high customer participation during the service process and for some extent also related
to employee safety matters. Also the market situation effects on how much companies
explain their service contents to customers. Especially in larger scale services,
customers have very clear understanding about the service according to most of the case
companies.
For more automated services, customers are not necessarily aware of all the details
considering the complex products, and what may or may not be included to the actual
service product. Some of the information considering the structural definition of these
services is not even relevant to customer to understand.
4.1.4 Definition of Services
Overview of the results considering the definition and structure of services are collected
into Table 3:
Table 3. Summary of results.
Case Company:

1

2

3

4

Familiarity with PLM concept









Services Defined









Service Process Defined









Service Commercial Product Structure Defined



/

/



/

/



/

Specific Service Technical Product Structure Defined

In the table 3, symbol () refers to that definition in left column applies to the case
company. Symbol () refers to that definition in the left is not applicable and symbol
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(/) refers to that definition on the left might be applicable at some level, but not
entirely.
According to above Table 3, all the interviewees were familiar with the concept of PLM
and services are quite well defined within each of the case companies. Some of the case
companies understand definitions of services being more like description created for
customers. Informative documents related to service contents are mostly marketing
materials including some cost calculations or estimations, as well as information about
customer benefits from the service. There are also service contents described in these
materials. Other service related documents are job descriptions and instructions, which
are the most important documents related to services according to one case company.
Some of the case companies have productized or conceptualized their services, at least
partially. Services that are repeatable have standard definitions and instructions. There
are also defined pricing for some of the productized services. This is related to the fact
that if the same customer orders similar services for example to two different locations,
or customers communicate with each other, prices would be relatively similar. Overall,
productization has concretized more on commercial product level.
According to two of the case companies not all of their services can be productized, as
some services are related to diverse, even few decades old tangible products at customer
sites. Though, for relatively new, similar kind of tangible product related services, there
are detailed instructions and definitions. Also for some very highly customizable
services, productization is not seen efficient.
One of the companies has services that are highly personified. There are certain
employees that have previously delivered specific services and those employees can be
the only ones with the relevant skills and information. Also customers are requiring the
same employees to deliver services in some cases. In these cases customers are often
long-term and their requirements and wishes are listened to very carefully. According to
interviewee, the relevant matter in these situations is knowing who to ask, but not that
much the specific documentation.
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Services are defined as processes in each of the companies interviewed. Thinking
through process views is familiar also generally in the companies, and many other
activities are defined through processes as well. For some of the case companies,
service process definition is more general level than with others. Regardless of the level
of customization or individual customer specific features, there are high level
definitions that model any service processes in general. In one of the case companies,
term Bill of Functions is used to describe the chain of activities (i.e. functions) during
the service process.
There are also some blueprints defined for few specific services in some of the case
companies, and for one company this is in very early phase to be fully utilized for any
kind of tracking or for systems. Other case company has also defined blueprints for their
repeatable services. Again, due to high customization, no need is seen to define
blueprints for all, more customized services.
In general service process level, certain process steps or activities that are often the
same, can be identified by the case companies. Interviewees described following
process activities to be often repeatable for most of their services:

Figure 20. Service process activities described by case companies
The above activities in figure 20 are applicable to many of the services offered by case
companies. In addition, there are services that have also the “Travel” activity included,
as services are often delivered at customer site. A simple practical example of Training
service was also described by one of the interviewees, and it includes the following
activities:


Preparation and Planning of the training material



Facilitation (Planning the actual training)



Training
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Reporting

According to other case company interviewee, following repeatable process steps are
related to almost on any service:


Planning



Billing



Monitoring

The actual service delivery, between the planning and billing phases, can vary a lot.
Any resources or costs related to above activities can be tracked according to case
company. In some cases, some activities, such as Billing, are also understood as
separate supporting processes.
In one of the case companies, the term provisioning is used and it meant any preparation
needed in order to make either automated or manual product delivered. In this case
company, some of the services, or some separate process steps from the service
processes are automated. Each of the service of a company consists of certain amount of
steps, or activities and target is to automate as many as possible.
4.1.5 Product Structure of Services
According to the results, service product structure, especially the technical one, is not
thoroughly defined in every case company. Most of the case companies have defined
the commercial product structure of their services most importantly, in order to enhance
customer understanding. Commercial product structure, generally visible to customer
for example via company web pages or as brochures, is also quite well defined. In one
of the case companies, even the commercial product structure is not visible to customer
until contacting the case company. Few exceptions to defining the service commercial
product structure include very customer specific services that are to be defined only
based on individual customer needs.
There is some industry specific variation within the case companies on how to model
and define services. In few case companies, most service processes comply the quite
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conventional chain of activities, and also the possible technical product structure for the
services can be perceived through those. In one of the case companies, services are
structured according to the specific model designed for that industry. At some level, it
does follow the similar hierarchical structure defined in this research, but it is based on
the more specific model defined for that industry. Other case company has strongly
affecting tangible product embedded in the service. Hierarchical structure of service is
structured more from the perspective of embedded tangible elements, those including
the service elements if needed. Anyway, also these service elements are able to be
broken down to process steps or for example according to costs.
Commercial structure of service products is defined in to the PLM systems by few case
companies. In one of those, different views according to for example product
functionalities or specific customer needs can be formed from all inclusive commercial
product structure. In this case company, industry specific technical product structure is
also defined for service products.
In one of the case company, service commercial product structure is defined in to the
PLM system, but also preliminary technical product structures exist. In this company,
there are tangible products side by side with services within the product portfolio. The
objective is to define similar commercial structures for both product types to be able to
form different views combining both product types. As well as in few other case
companies, different solutions are preferred to offer for customers, and this commercial
product structure is targeted to better combine different products and for example to
create different views related to customer segments. The idea for defining the technical
product structure is to have similar, simple enough structures to all service products and
to be able to utilize those for example in ERP systems, in some day. What came up
during the interview, is that as the variety of size and type of the services in this
company is so extensive, probably more than one general structure is needed to enable
the fluent utilization of for example ERP system. Basic service product structure at
technical level consists of similar activities that are already listed in repeatable process
steps. Within each activity, there can be any documentation related to that specific
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activity included as well as for example estimates for timely duration of that activity.
Technical product structures defined are in prototype phase, and not yet actively in use.
There are multiple reasons for not defining all inclusive hierarchical product structure,
and few of the companies do not consider it necessary. This is due to the fact that they
already have another way of defining their products (i.e. hierarchical structure based on
tangible products) or the high customization of services. In some case companies, there
are also internal services, which costs are calculated as fixed, and at the moment,
embedded products of those services, such as HW parts, are the ones being more
specifically tracked. Then again, in some of the case companies, there is a clear need for
defining the service structure to better understand the actual service and especially
resources related.
4.1.6 The Main Resources of Service Products
More detailed technical structure of a service product is not defined in most of the case
companies, but main resources related to services can be identified by each. In some of
the case companies, for example costs are able to be tracked in very detailed level
related very specific parts of the service. On the other hand, in some case companies, it
is not the case, as sales figures can be analyzed only on some product line or category
level.
Costs of different service process activities are able to be divided further, more
specifically, if wanted, in most of the case companies. As an example, the resources
needed in the measurement service of one case company are the specialist, data
collector, measuring equipment and tools.
Pure service, as without any other types of embedded products, is understood to require
mainly work, so the resource needed is mainly employees. Depending on the service,
there can be additional resources needed, such as tools, instruction or training materials,
travel or reports. In some case companies, such activities as planning or billing are
defined as supporting processes but also from these, service specific cost can be
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defined. Automated service steps’, that one of the case companies has, resources include
technologies, equipment and its maintenance.
In some cases, tools or equipment used by employees to deliver certain service, are not
service specifically monitored. Tools used for services are also often used in many other
services as well, and there is defined amortization for the larger investments. From
those, specific daily prices are calculated for these tools.
More specific content on how employee working hour price forms was also defined
during the interviews. Employees are often grouped according to specific professional
groups or according to certain expertise or department. There can be specific skills and
knowledge required in addition to occupational knowhow. These can be taught to
employees in product development phase to ensure the capability to deliver the service.
Services of the case companies are often delivered in customer locations, so no specific
facility cost are tracked. In case some activities, such as preparation, occur in
company’s own facilities, the cost is most often calculated into employee working hour
costs. Also needed equipment, such as computer etc., can be calculated inside these
costs in some cases.
It was commonly agreed in every case company, that being able to track all the specific
costs on product level, very efficient reporting should happen. When thinking about the
main resource in especially pure services, which everyone agreed to be employees, it
would require a very specific level of reporting to be able to monitor detailed costs of
services. On the employee point of view, at least with current reporting tools in some
case companies, this would not be too convenient
4.1.7 Information Systems Used
Few case companies have the implementation of PLM system for services ongoing, and
few have it in use at least for other kind of products. Some of the interviewees
emphasized, that implementation of such system can take many years and it is not easy
especially when done to large companies as the ones concerned in this study. The main
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objective of the companies that are implementing the PLM system is to get one
common, harmonized system in use, where correct data is available for all concerned.
In order to effectively utilize for example the defined product structures in PLM system,
all the other systems (such as ERP) must also be compatible. As a practical example,
product structures should be transferable to ERP systems to be able to allocate and track
costs for specific products and resources at detailed level. What actually is the current
challenge in one of the case companies, is the integration between PLM and ERP
systems. One of the interviewees emphasized the clear need for harmonized PLM
system and its global utilization.
In addition to harmonizing information systems, also product structures are the object of
harmonization. Via harmonized product structures different product can be combined to
solution, but also customer understanding enhanced towards similarly structured
products.
4.1.8 Service Innovation & Development
New and existing services are developed in most of the case companies. In one case
company, actual new services are not developed, but existing ones further improved.
Those services, in few case companies, which are related to some tangible products,
development occurs often in the context of tangible product development. There are
also similar procedures within both tangible and service development activities in one of
the case companies. Specific development processes are defined in few of the case
companies.
One of the companies mentioned that in the service development phase, employees
delivering the service have to be considered. Specific skills related to service have to be
ensured or trained during the development process.
Especially important, and in some cases the only drivers for service development is the
customer feedback.
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4.2 Synthesis of the Analysis
Services are well defined in each of the case companies. The main reason for defining
the services in detailed level is often customers. According to interviews, definitions are
mostly created in order for customers to understand the services better. Another often
used reason of defining services are the job instruction of how to execute the service. To
make service product more like tangible product, productization has been applied in
some of the case companies. Mostly productization concerns the commercial level of
service product and is related to marketing materials or for example to pricing.
Productization of some very diverse service products is seen challenging and sometimes
even impossible.
Defining service products as processes seems to be the most common method of
describing the service products internally. All the case companies have defined their
services as processes and some have even used the method of service blueprinting. In
most of the case companies, very general, repeatable process steps are defined, such as
preparation or execution, and those steps are applicable to almost any service products
of the companies. Depending on the size of the service, more detailed steps can be
identified as well, but those are not standardized that well.
According to case companies, structural definition of service product is challenging to
define especially at technical level, as service products are so diverse. Commercial level
descriptions exist in most of the case companies and are mostly visible to customers as
well. Only a few of the companies have defined the technical product structure, or
prototype of it in order to be able to utilize it in their PLM systems in the future. Other
case companies do not see the technical structure definition necessary, as they already
have other ways to describe service products.
Resources used for service products are well defined in every case company and in
some companies, resources and their costs can be tracked down to very specific level if
needed. The main resource for most of the service products is considered to be
employees.
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5 A POTENTIAL FRAMEWORK
PRODUCT STRUCTURE

FOR

SERVICE

Based on both literature and empirical study of this research, service processes are well
defined in companies, and this could be utilized, when thinking of the service product
structure at technical level. The main building blocks for service product technical
structure are presented in figure 21:

Figure 21. The Main Building Blocks for Service Product Technical Structure
Service process can be defined according to its chain of activities and resources required
to those. The chain of activities of an individual service product in the service process
chart is described under the sales items within service product hierarchical structure.
Below that level, needed resources are defined and those together with activities form
the technical structure of service product. From the described service process chart,
different individual service products of the overall service can be distinguished to sales
items in the commercial structure of service product
According to the results, some practical examples for the activities and resources that
most often occur in the service process are listed below. Activities that are most often
similar, are:
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Planning



Preparation



Travel



The actual work



Reporting



Monitoring

All those consist of different resources, which most often include following:


Employees, with specific, defined knowledge



Tools and equipment



Documents, such as instruction materials



Facilities (often included in employees’ costs)

Figure 22 visualizes the basic process chart of a simple service that consists of core
service as well as supporting and additional services:

Figure 22. Service Process Chart
The service processes in figure 22 could be any single service product or configuration
of different service products that form through chain of activities concerning specific
stakeholders. Technical structure of these service products can be thought through the
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service process’ activity chain illustrated in figure 22. Any of those activities described,
form the level just below the sales item level, and form through resources required:

Figure 23. Technical Structure of Service Product
In figure 23, service product technical structure activities are exactly those defined
process steps or phases for the same service process defined. There can be possible subactivities under these actual activities, but not necessarily. Then, each activity, or subactivity consists of any resources needed in order to execute the specific activity.
Different service products of a company form the sales item level in the commercial
product structure familiar from the literature review:
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Figure 24. Commercial Structure of Service Product.
Levels presented in figure 24 represent the commercial levels of service product and
they can vary depending for example depending on portfolio size, or different grouping
methods of companies. The Sales Item level presents the “outcomes” from different
types of service processes. Any core, supporting or additional services are separately
described at this level.
By utilizing the potential framework and described activities and resources, a simple
hierarchical structure for service product technical structure can be created. The
potential framework presented is very general model and the fundamental idea is that it
is applicable to any service product in general. Further detailing the technical structure
was not possible in general level, because of the variety of different services. However,
specific services can be structured in more detail by applying this framework, as it does
not restrict for example the modelling of more levels to the hierarchical structure
presented.
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6 CONCLUSIONS
Within this research, the potential new framework for service product technical
structure was created by analysing the services thorough literature and empirical study.
Structure of service is important to define in order to better understand its contents and
that way make services more efficient. In addition, utilizing the concepts of Product
Data Management and Product Lifecycle Management in service business is possible
when the structural model for service product is defined. By having more detailed
structure defined for such a complex thing as service, more specific elements can be
analyzed and for example some essential costs identified.
According to the current research, opinions are varying among scholars, whether
services can be even thought as products and reflected to more traditional, manufactured
goods. On the other hand services have been productized, in order to make them
resemble more tangible products and have concrete features. Rather than products
though, services are more often referred to as processes, the chain of activities, where
customers interact. In the literature, the definition of service product and especially its
structure is not so common. Though, hierarchical product structure should be applicable
to service product as well. Different modular representations of the service product
structure exist, but not any detailed information at technical level considering that what
those modules could actually be.
In all of the case companies, services are defined as processes. Other definitions are
related mostly to marketing materials or job instructions, and most of the information
considering the service product is created for customers to better understand the service
product. Structural definitions of service products exist mostly at the commercial level.
Few of the case companies have defined the technical structure of their service products
but not yet fully utilizing those. Generally any resources required in service products are
very well defined.
The main building blocks for service product were identified to be the chain of activities
of the defined service processes, as well as any resources needed for executing them.
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Findings of this research represent the more general model for service product structure,
but also provides the description considering the main practical elements and resources
used. The potential new framework for service product technical structure was created
according to the results, and this research represents the potential framework of service
product structure at very general level that can be utilized regardless of specific service
industry. Structure presented can also be further refined to correspond more specific
product structure of particular service.

6.1 Reliability and Validity
According to Eriksson and Kovalainen (2008), reliability of qualitative research divides
opinions among researchers in the field, as traditionally reliability is proved stating that
with similar procedures used, similar results are achieved. This goes well with
quantitative research, but whether the exactly similar observations can be achieved from
similarly kept qualitative interviews might not be so straight forward. (Eriksson &
Kovalainen 2008). Within this research though all the needed information for
replicating the case study is provided. The exact questionnaire can be found, as well as,
detailed description, of how the actual research process of this study proceeded. When it
comes to observations, results achieved were quite similar with every case company and
were based on not only one, but two people perceptions, as one of the instructors was
present in all case interviews.
Yin (2009) suggests four common design tests considering the validity of case study
research and its quality: Construct validity, Internal validity, External validity and
Reliability. Internal validity concerns mainly explanatory studies (Yin 2009), and
reliability was already discussed in the previous section, so following sections evaluate
the validity of this research through the tests of construct and external factors.
Construct validity within data collection and research composition can be proved
through using multiple source if evidence and having the drafts of case study reports
being reviewed by key persons (Yin 2009). In this research, seven persons from the case
companies were interviewed. For each interviewee, the summary and conclusions
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considering their interviews, were sent by email, and this way the validity of the case
specific results improved. Also the literature review of this research was reviewed many
times by instructors during its construct and writing.
External validity emphasizes whether the findings can be applicable to other cases than
those exact ones which are covered in this research. Generalizability of the conclusions
should be proved by replicating the findings to other cases. (Yin 2009). All the case
companies in this research come up with similar answers related to essential elements
and resources required for service. Findings of this research are applicable to other case
companies in the field as well, as already the used case companies presents different
industries in the field of services. Conclusions and created framework are generalizable
as they present the service structure at very common level, applicable to any more
specifically detailed service product defined. The framework introduced, present more
of the basic model of service structure, containing only the fundamental elements,
where any industry or individual service specific levels, activities or resources can
easily be added.

6.2 Further Discussion
This research indicated that in large companies, services are quite well defined, but
technical product structure of the service not fully applied. Most of the case companies
have PLM systems for tangible products in use, and some are implementing it also into
their services. The process is quite time consuming and as it still is in its
implementation, not actual results or success considering the service product structure
were available.
Further research would be recommended in this area in order to get more
comprehensive understanding related to service products. In this particular research,
more companies from different fields of service industries could have been handled, but
related to the limits of both time and scope, only selected case companies were studied.
In addition, within the case companies, even more specialists could have been
interviewed in order to comprehensively understand how different departments or
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business units of companies understand their products. Yet again, there were the
mentioned limiting factors.
Whether the future research should concentrate more on the specific service industries
or services in general is twofold. Research regarding any services in general must
maintain quite general level and not go too detailed to be able to consider all-inclusive
varying spectrum of services. On the other hand, if focusing more on some specific type
of services, such as professional or for example industrial, one can define generalizable
level at more detailed level and identify more specific activities from those type of
services further.
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8 APPENDIX
Appendix 1. Questionnaire in English.

Appendix 1 (1)

Questionnaire:
Brief introduction of the research and interviewer
Below questions forms frames for the interview, and are asked when applicable.

Background of the Interviewee
 Current position of interviewee in the company:
 Experience in the company:
 Role concerning services:

Product offering/portfolio of the company
 What is the product portfolio/offering of the company?
 Ratio of HW / SW / Services in the portfolio?
 What is the service offering / package / portfolio?

Service Targets
 What is/are the targets for the service?
 Is there i.e. targeted sales revenue for service?
 Which KPIs (Key Performance Indicators) are used?
 Time?
 Cost?
 Quality?
 How are services monitored?
 Can service delivery/performance be measured?
 How is the effectiveness of services measured?
 How is the quality of services measured?

Customers & Services
 Does the customer have any challenges to understand the service contents?
 What kind of challenges?

Appendix 1 (2)

Definition of services









How are services defined?
Are services categorized?
Are there different types of services? (i.e. core/support/value adding..)
Is there common understanding of services / contents / their profitability inside the
company?
Are there possibility of customization in services?
Is there modularity in the service offering?
Are there some timely allocated modules within the service?
Is there visual service definition?
 Which levels?

(Technical) structure of a service(s)
 How is service structure defined?
 Internally? (Commercial)
 Externally? (Technical)
 Commercial structure vs Technical structure:
 Is the commercial structure broken down into any technical
functions/processes/etc?
 How detailed is the lowest level of break-down structure?
 Is there any challenges when defining the service structure at any level?
 What are the main challenges? Why?

PDM, ERP, PLM






Is there PDM system in the company?
Is there ERP and/or PLM system used for services?
What are the systems used for services?
How are the services defined within PLM system?
How are services structured within ERP system?

Innovation of Services
 How are new services developed?
 How are existing services developed?

Questions from interviewees?
 Any questions or comments?

