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ABSTRACT
Servitization in developed countries is an increasingly popular strategy for building
a competitive advantage. Its level varies depending on different market conditions as
well as between sectors. The Polish economy is that of a developed country, but still,
its level of development is slightly lower compared to the most developed countries.
The current state of knowledge indicates that the machinery manufacturing sector
usually characterises the highest level of servitization in comparison to other
manufacturing sectors. To the author’s knowledge, no study on the servitization
of Polish manufacturing companies has been conducted. Therefore, the main objective
of this paper is to fill the gap by analysing and evaluating the level of servitization in
manufacturing companies operating in the Polish market. Aiming to assess whether
the Polish manufacturers follow the global trends of servitization, the questionnaire
survey was conducted with 150 machinery manufacturers operating in the Polish
market. The survey was performed using the Computer-Assisted Telephone
Interviewing (CATI) technique between May and July of 2018. The results showed that
in surveyed companies, the level of servitization, which was assessed based on a range
of the most frequently provided services, was rather low. Although most manufacturers
offer services to their customers, these services mostly support their products, and the
revenue derived from the services constitutes a comparatively small part of the
company’s total revenue. This paper makes two types of contribution to the
development of research in the field of servitization. First, the study on the servitization
of the Polish manufacturing companies revealed that in a country with the well-
developed economy, industrial enterprises still rely on manufacturing rather than
service delivery. And the potential for services is not yet recognised. Secondly, the
original model for classifying the level of product and service integration in the activity
of a manufacturing company is proposed. The model requires empirical verification
and further studies. Nevertheless, it stands for a theoretical contribution to the
research field of servitization. .
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INTRODUCTION

in the importance of the service sector of the economy,

The phenomenon called servitization became  but it also describes an increase in the importance

a fact in the 21st century, and now, it is difficult to of service functions in other sectors (Szukalski, 2004).
discuss it as the world economy is largely based on  In particular, and also in industries focused so far on
services. Not only does servitization mean an increase ~ the manufacturing of material products, a change
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into more service-oriented business models may be
observed'. The effect of these changes is a shift in the
focus of whole economies of most highly developed
countries towards services or, in other words, towards
functional economies. In a functional economy, the
object of trade is the usefulness or functionality
of a manufactured material product or service. From
the manufacturing company’s point of view, there are
several reasons for such changes. On the one hand,
drivers of servitization often come from outside
of a company. The change towards servitization may
be the answer to client needs or global trends (Goed-
koop et al., 1999). Processes occurring in the global
economy, as well as the situation on the local market,
often force the direction of the development of enter-
prises. The growing power of customer demands also
significantly influences enterprise decisions. In many
industries, traditional mass production is changing
into the manufacturing of unique products, the com-
position of which is tailored to specific customer
needs (Kovacs & Kot, 2016). The functionality
of a material product or its availability is a more
advantageous and desirable solution, both from the
point of view of economy and ecology? as well as
from the point of view of the customer (Kronenberg
& Bergier, 2010; Vezzoli et al.,, 2014). The concept
of sharing economy also brings new opportunities for
manufacturers of material products due to the devel-
opment of digital technologies (Grybaité
& Stankeviciené, 2018). In consequence, services
gained more importance as a crucial component of
the final offer of manufacturing companies.

On the other hand, the idea of and the need for
change arise inside the company. Building innovative
strategies and evaluation of the business model deter-
mine the development of the company (Debkowska,
2017). Thus, to seek and create new strategic possi-
bilities, companies systematically evaluate their
resources and capabilities in terms of improvement
and development. Identification of a new alternative
way to satisfy a customer by anticipating the emer-
gence of new needs allows building strategies which
ensure long-lasting competitive advantage and

! The share of the added value generated by the service sector

in some countries reaches almost 90% of the total added value
of a given country (Luxembourg — 86.9%, Malta — 85.1%).
In Poland, it has been about 60% of GDP for several years, for
example, in 2017, it was 63.9% of GDP (Rynek ..., 2018).

% 'The inclusion of services in the offerings of companies from the
industrial sector results in the more effective use of products manu-
factured with more optimal use of materials and energy consump-
tion throughout the product life cycle (Kronenberg & Bergier,
2010).

develop new innovative business models. Also, new
strategic possibilities may be identified by a compre-
hensive analysis of the environment (from a micro
and macro perspective). The analysis of the environ-
mental conditions by increasingly popular future-
oriented methods (e.g., foresight analysis methods?)
helps to identify trends and opportunities in the
nearest or a more distant environment. Expanding
the offering portfolio with additional services, offer-
ing a bundle of products and services, or even replac-
ing the sales process with leasing, renting or sharing
the product for a certain period, allow the manufac-
turing company to gain: (i) new customers for whom
the product price is a purchase barrier, and (ii) to
strengthen the relationship with the existing custom-
ers (Mont, 2002). For a number of manufacturing
enterprises (e.g., IBM, Royce Rolls or Xerox), the
change towards a new business model based on the
provision of services was an extremely successful
strategic choice (Kozlowska, 2015).

The scope and scale of servitization vary both
within the sector and across countries. The Polish
economy is that of a developed country, but still, its
level of development is slightly behind the most
developed countries. Predictably, manufacturing
companies are in the initial stages of change towards
servitization, which is already more noticeable in
highly developed countries. But to the author’s
knowledge, no such study has been conducted in
Poland, which indicates a research gap. Consequently,
one of the objectives of this paper is to analyse and
evaluate the level of servitization in manufacturing
companies operating in the Polish market. This study
focuses on the manufacturing sector of machinery
and equipment, in which the acquisition of goods
creates a bond between a customer and a seller
or a manufacturer, which lasts for several years
through warranty or maintenance services. This
encourages producers to enrich product offerings
with complementary services or make further steps
into servitization. A pilot study conducted by the
author in 2016, covering the analysis of offers
(in generally available catalogues, documents, and
websites) of 100 enterprises operating in the Polish
machinery sector, showed that the vast majority of
entrepreneurs had at least one type of service in the
offer (Kozlowska, 2017), and less than 10% of the

3 Application of different foresight methods in the environment

analysis can be found, for example, in works by Nazarko et al.,
2017a; Nazarko et al., 2017b; Nazarko & Kononiuk, 2014; Kononiuk
& Magruk, 2015; Szpilko, 2014; Ejdys et al., 2019; Gudanowska,
2014.

21



ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

Volume 12 e Issue 1 ¢ 2020

sampled enterprises offered broad packages contain-
ing more than six types of services. Few entrepreneurs
of the Polish machinery sector integrate service func-
tions with manufactured products. At the same time,
only occasionally, 3% of the surveyed sample focus
their activity exclusively on the manufacturing
of products. Then, it can be assumed that service
provision will be gaining more importance in Polish
industrial sectors, as it happens in other countries
that have more developed economies. It seems inter-
esting whether the level of servitization differs sig-
nificantly from other markets. The results of this
study should provide an answer to this question.
During the literature studies, the other research gap
was identified. No model for assessing the level of
servitization of companies based on quantitative
research results has been found in the literature. Usu-
ally, such level is evaluated based on the results of the
case study or other qualitative research methods. The
author proposes an original model for classifying the
level of product and service integration in the activity
of a manufacturing company, which may be used for
data gathered in the surveys.

The paper is structured as follows. The first part
of the article presents the results of the literature
review connected to the main concept of the integra-
tion of products and services in manufacturing as
well as the scope of this phenomenon in different
countries and markets. Then, the research methodol-
ogy of this study is described. The author conducted
a survey of the Polish machinery manufacturers using
the CATI technique and a few in-depth interviews
with experts within the servitization field. Then, the
research results related to the level of the product and
service integration are presented. The last part of the
paper summarises the obtained results, explains the
limitation of the study, and indicates the directions
for further research.

This research is a part of studies conducted
within the scientific project Methodology of strategic
analysis of the company for the purposes of product-
service integration financed from the funds of the
National Science Centre, Poland.

1. LITERATURE REVIEW

The idea of integrating material products with
services emerged against the background of the con-
cept of sustainable development and circular economy
as well as related research trends and as a result of
changing market conditions. Technological progress

and the globalisation of the economy have intensified
competition, especially in emerging economies,
where production costs are much lower compared
to highly developed countries. According to research
by Wu et al., US manufacturing companies would
have to cut their production costs by 30% to compete
with Chinese manufacturers (Wu et al., 2006). More-
over, the competitive impasse caused inter alia by the
declining rate of return on long-term continuous
investment in product innovation, which key indus-
trial players can quickly see and copy, does not offer
an opportunity to build a strong competitive advan-
tage in the long term. As a result, in some markets,
such as computer hardware, software, medical
devices, and capital goods, a decreasing variety
of product offerings can be observed (Shelton, 2009).
The search for new instruments of competitive
advantage is also driven by the decreasing demand
for traditional industrial products and the short-term
nature of technological novelties (Payne, 1996).
In such a highly competitive environment, many
companies face increasing uncertainty about income
streams and volatility in input prices. The ease
of production in low-cost countries and increasingly
severe environmental regulations are just some of the
factors that impede the functioning of markets. The
development of the operational capacity to meet
these challenges is crucial to improve the competi-
tiveness of industrial companies. In response to mar-
ket challenges, manufacturing industry leaders are
increasingly complementing their product offerings
with innovative services that increase the overall
value for customers. Services are experiences rather
than things (Jarocka & Wang, 2018). Therefore, per-
sonalised offerings, which include a wide range
of services and allow creating new customer relation-
ships as well as building a stable competitive position,
are much more difficult to copy and imitate by com-
petitive companies than innovations in production
technology.

The phenomenon of product-service integration
is closely related to such research fields as product-
service systems (Goedkoop, 2004; Mont, 2004; Tuk-
ker, 2004) or industrial product-service system
(Meier et al, 2010), servitization (Neely, 2007)
or servitization of industry/manufacturing, service-
oriented products (Tan, 2010), hybrid offerings
(Ulaga & Reinartz, 2011), product-service offerings
(Gaiardelli et al., 2014), integrated solutions (Shelton,
2009) or product/service solutions (More, 2013), but
also as eco-efficient functional sales
or a functional product (Tan, 2010). Concepts behind

services,
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Fig. 1. Percentage of manufacturing companies with an integrated product and service offerings
Source: elaborated by the author based on (Neely, 2008; Neely et al., 2011).

these terms often have the same background and
ideas, while differing only by details. However, the
most common terms that have appeared in the scien-
tific literature for several years were “servitization of
industry/manufacturing” and “product-service sys-
tems (PSS)” It should be mentioned that some
researchers treat these terms as synonyms (Paslauski
et al,, 2016; Lightfoot et al., 2013) or elements of the
same concept*. Servitization may be defined as offer-
ing market packages or “bundles” of customer-
focussed combinations of goods, services, support,
self-service, and knowledge, in which services begin
to dominate (Vandermerwe & Rada, 1988). Product-
service systems are the most advanced solutions,
which are understood as an integration of tangible
products and intangible services into one solution/
system to jointly satisfy customer needs (Goedkoop
et al.,, 1999). The servitization, however, starts with
extending a product offer with complementary ser-
vices, which are product-oriented. Afterwards, use-
oriented and, finally, result-oriented services are
proposed to clients (Tukker, 2004). In this way, as
aresult of the servitization process, services substitute
the sale of the physical products and are immanently
joined with the product in one offering/solution
delivered to clients.

The literature review conducted by the author
showed that the studies analysing the phenomenon
of industry servitization were undertaken in many
countries around the world. In the area of servitiza-
tion and PSS, qualitative research predominates with

4 According to Baines et al., PSS are a special case (stage) of the
process of servitization (Baines et al., 2007).

case studies being the most commonly used tech-
nique’. Quantitative studies that allow the analysis of
trends and the progress of servitization processes as
well as their scope in various industrial sectors in
different countries or globally were undertaken by
several authors (Qu et al., 2016). Quantitative surveys
on large samples (dozens or more) are limited and
usually carried out as part of large international ser-
vitization projects or conducted on data retrieved
from thematic databases and public reports.

The results of the research by Neely on a global
analysis of trends in the manufacturing sector in 2007
are among the most frequently quoted in literature.
Neely analysed over 12 000 enterprises employing
over 100 employees and operating in the manufactur-
ing industry, catalogued according to US SIC codes
10 - 39 (from the extraction of metals to the produc-
tion of various types of products). Data for the study
were taken from the OSIRIS database. The percentage
of producers, qualified by Neely to the group that
offered integrated product and service solutions,
according to data from 2007 and 2011, is presented in
Fig. 1. The researcher also identified 13 forms of ser-
vices offered by production companies, distinguish-
ing the following types of services: consulting, design
and development, financial, installation and imple-
mentation services, leasing, maintenance, and techni-
cal support, outsourcing and service, organisation of
procurement, management and real estate trade, dis-
tribution, transport solutions and transport services
(Neely, 2007).

> Among 2 267 publications related to servitization and product
and service systems in the found in the WoS database, 546 (around
24%) were case studies.
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Neely’s research demonstrated that services were
offered by approximately 30% of global manufactur-
ers that have more than 100 employees. In addition,
there was a clear correlation between the servitization
of the manufacturing sector and the level of develop-
ment of the local economy as highly developed
economies generally had more manufacturing com-
panies offering integrated products and services
compared to industrialised countries. Moreover, the
total revenues of enterprises that offered both prod-
ucts and services constituted the major part of all
revenues in the studied sample while representing
a much smaller group of companies. Among the larg-
est corporations, relatively more offered integrated
services than those dealing exclusively with the pro-
duction of goods, and revenues from services for
many companies showed relative stability over the
years. Noticeable is an increase in the percentage of
manufacturers in China who provide integrated
product-service offerings. It has risen from less than
1% (in 2007) to around 20% (in 2011). Such signifi-
cant and rapid change may indicate that producers
from China want to step out of the role of a global
manufacturing base, focusing on manufacturing
activities with low added value, and follow global
trends in servitization (Neely, 2008).

Research conducted in Europe within the T-REX
project (Lifecycle Extension Through Product Rede-
sign and Repair, Renovation, Reuse, Recycle Strate-
gies for Usage & Reusage-Oriented Business Model)
in 2007-2013 with 95 European manufacturers of
machines, means of transport and automatic devices
revealed that the vast majority of the income of the
surveyed manufacturers came from the sale of prod-
ucts. Service provision generated only about 12% in
the machinery and automatic equipment sector and
about 40% in the transport manufacturing sector. In
addition, the survey results showed that advanced
services, such as leasing, rent, warranty extensions,
renovation and maintenance contracts, were rare and
sometimes ignored by the industry (Adrodegari,
2015).

Above-described research was
Many researchers undertake analyses of the servitiza-
tion processes in local markets.

According to research by Crozet and Milet on the
French market, 83% of companies registered in the
industrial sector provided services to third parties,
and nearly one-third of these producers sold more
services than goods. The survey covered a relatively
large sample of more than 635 000 French manufac-
turing companies, whose share of the revenue from

international.

the provision of services in the total sales changed by
more than 11% between 1997 and 2007. This percent-
age increased steadily over the analysed period by
more than 10% between 1997 and 2001, and by
almost 3% between 2003 and 2007. However, two-
thirds of manufacturers derived less than 20% of their
incomes from services. At the same time, around 30%
of French manufacturers derived over 80% of their
income from service provision. The authors con-
cluded their research work by stating that the serviti-
zation of the French manufacturing sector was driven
by the dynamics of the development of enterprises
and not by the sector in general (Crozet & Milet,
2017).

In 2012, a study carried out in Spain by Santama-
ria, Nieto and Miles showed that almost 20% of the
surveyed companies innovated their activity by add-
ing new services. Spanish manufacturing companies
showed that sectors using advanced technologies,
including both machinery and information technolo-
gies, also had more service innovation than sectors
using medium-advanced technologies (Santamaria,
Nieto & Miles, 2012).

The research conducted by Neely on a large sam-
ple of 4067 German manufacturing companies
revealed that 25% of them could be classified as ser-
vitized. The authors analysed enterprises having more
than 100 employees. The level of servitization was
assessed based on the text analysis of “business
description” in the Capital IQ database. The data sug-
gested that the highest servitization level was repre-
sented by industrial sectors (around 40% of the
research sample), from which the construction and
engineering industry seemed to be most highly ser-
vitized with 56.30%. The next highest level of serviti-
zation was observed in the sectors producing
construction and farm machinery (50.88%), heavy
electrical equipment (49.25%), aerospace and defence
(49.09%), and industrial machinery (42.37%). The
author also showed that the levels of servitization
increased with firm size. Over 40% of the largest Ger-
man manufacturing firms were servitized (Neely,
2013).

Huxtable and Schaefer published the results
of a UK study in 2016°. Around 75% of analysed
manufacturing companies derived less than 40%
of their revenues from services, which, in the light
of the literature studies carried out by the authors, led
to the conclusion that there were still opportunities

® The research included the analysis of generally available docu-
ments and reports of 57 companies operating in the UK.
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and the developmental potential in the field. Moreo-
ver, they argued that the Industry 4.0 concept was
related and/or influenced the servicing processes. It is
possible to benefit from offering Industry 4.0 services,
but attention should be paid to the existence of sig-
nificant economic risk factors that are related to the
difficulty in estimating the costs of providing services
in the long term (Huxtable & Schaefer, 2016).

In 2016, studies on servitization were also car-
ried out in Italy’. On average, 37% of medium-sized
manufacturing companies in Italy offered different
types of service components. The size of the company
corresponded with the percentage of integrated offer-
ings, i.e., the bigger the company, the higher the per-
centage. Also, the highest level of servitization
(measured in terms of the size of the range of services
offered and their nature) was observed in the machin-
ery and metalworking sectors (Mastrogiacomo et al.,
2017).

Danish researchers Raja and Frandsen noted that
most analyses focused on servitization strategies in
the western part of the globe, among companies
operating in developed economies. Therefore, Raja
and Frandsen conducted a case study on a Danish
manufacturer of capital goods who had intensively
developed its operations in the Chinese market
through a subsidiary. The survey consisted of 22
interviews conducted at the company’s headquarters
and in its Shanghai branch, with employees at various
levels of manufacturing and service delivery. Accord-
ing to Danish research, the implementation of service
strategies requires the organisation of a network of
cooperation with local partners. One of the key
aspects of servitization is to establish and maintain
appropriate relationships with customers, which can
only be ensured by cooperation with local partners
who have knowledge of the local market and custom-
ers. The offering of advanced services and solutions
often requires additional investments in the develop-
ment of the skills of external partners (Raja & Frand-
sen, 2017).

Just recently, the study on service innovation and
servitization has been carried out in Japan. It showed
that the degree of servitization differed significantly
across industries. The highest level has been observed
in the transportation machinery industry (approx.
1.6%), while in the leather industry there were no
signs of servitization. In general, the servitization

7 The survey was carried out on a relatively large group of more
than 9 000 medium-sized Italian production companies using tex-
tual analyses of the companies’ activity descriptions available in the
AIDA database.

ratio is high in the processing assembly industries,
which have closer contacts with end consumers. The
material industries (providing industrial materials,
etc.) represent relatively low degrees of servitization
(Shikata et al., 2019).

Based on the above literature review, it can be
stated that in many countries and markets, the ser-
vitization processes are visible, but to a somewhat
different extent. The scope of servitization also differs
between sectors. In industries, such as machinery
manufacturing, metal processing, automotive or
high-technology industries, services are more com-
mon and more advanced than in in the clothing
industry, for example. However, it is difficult to com-
pare research results from different markets as they
were conducted on a different scale (the chosen sec-
tors or in manufacturing companies generally), with
different research methods (analysis of data available
in reports and databases or data obtained in inter-
views and surveys), assumptions or limitations.
Nonetheless, no such study has been conducted in
Poland. This was the main prerequisite to undertake
the research of the Polish market in the context of
servitization. Its results are presented in the following
sections of this article.

It should be noted that most studies described
above were conducted using data derived from differ-
ent databases. Companies were classified as servitized
mainly on the basis of the description of the business
activity mentioning services as a part of it or if the
company reported that some share of the total revenue
came from services. In the author’s opinion, both
aspects (service offer and the share of income from
service in the total income) should be considered
while evaluating the progress of the servitization in
manufacturing. Therefore, an original model for clas-
sifying the level of product and service integration in
the activity of a manufacturing company was devel-
oped and described in the third part of this paper.

2. RESEARCH METHODS

The survey was carried out in May-July 2018,
using the Computer-Assisted Telephone Interview-
ing (CATI) technique and a structured questionnaire
as a tool. The CATTI technique was chosen because of
its advantages, including the continuous monitoring
of the survey and the quality of the collected data, the
short time needed to conduct interviews, the possi-
bility to directly record data in an electronic form, the
standardisation of telephone interviewing techniques,
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and the minimised risk of errors and data gaps in
final results. The obtained data allowed to assess the
level of servitization in Polish machinery manufac-
turing companies. Due to the exploratory aim of
questions, nominal and interval scales were used. To
measure the frequency of service delivery by a com-
pany, a 7-point Likert scale was applied. Telephone
interviews were conducted among managers or other
decision-makers in 150 enterprises operating in the
Polish machine and equipment manufacturing sector.
According to the data of the Central Statistical Office
(GUS), section 28 C (industrial processing) has the
total of 9595 registered economic entities (BDL,
2017). The size of the research sample was set at 150
due to the financial feasibility as well as technical and
organisational possibilities. It is increasingly more
difficult to convince entrepreneurs to participate in
full telephone interviews, especially considering
a limited timescale. A random selection of respond-
ents and the size of the selected statistical sample
allow generalizing conclusions for the entire popula-
tion of machinery and equipment manufacturers
with a maximum error of 8% at a confidence level of
95%. The study results were also discussed with sev-
era] experts with academic and business experience
in servitization. Experts from the academic environ-
ment had at least several years of experience in
observing and analysing the economic situation on
the Polish market, and, in particular, in the industry
sector. The business environment experts represented
a medium or large enterprise, which offered a varied
scope of services to clients, performing managerial
functions in their organisation and having a mini-
mum of five years of experience in the industry. The
purpose of qualitative research was to confirm the
results of quantitative research and to deepen the
knowledge about the reasons for taking up service
activities by manufacturing companies and factors
influencing the process of servitization in Polish
enterprises.

19; 13%

8; 5% ‘

123; 82%

3. RESEARCH RESULTS

The surveyed enterprises were located through-
out Poland. Each province (voivodship) was repre-
sented by at least three respondents. Among the
surveyed machinery and equipment manufacturers,
more than half in terms of size, measured by the
number of employees, were medium enterprises
(52%). The next largest group (27%) were small
enterprises employing from 10 to 50 employees.
Manufacturers employing more than 250 employees
constituted 19% of the surveyed sample, while those
qualifying as micro enterprises, i.e. employing less
than ten people, constituted only 2% of the surveyed
sample.

The basic part of the questionnaire was questions
related to the service provision. According to the
survey results, over 80% of machine and equipment
manufacturers offered their customers services
related to their products (Fig. 2). Around 13% deliv-
ered services unrelated to the manufactured products.
Only 5% of companies did not perform any kind of
service to their clients.

Within the framework of the research, the assess-
ment focused on the scale of the frequency of the use
of different types of services. This part of the ques-
tionnaire was filled in only by entrepreneurs provid-
ing services related to manufacturing (ie, 123
respondents). Based on the pilot study conducted by
the author in 2016 and the literature review, a cata-
logue was prepared to list 16 services provided by
entrepreneurs operating in the sector of machinery
and equipment manufacturing. The catalogue of ser-
vices included: pre-sales consultations, financial sup-
port (loans, instalments), transport, assembly and/or
implementation, training and technical advice after
the sale of products, warranty after-sales service,
post-warranty after-sales service, maintenance and
technical support, modernisation, repairs, regenera-

= The services provided are closely
related to the production activity

The services provided are not
related to the production activity

= No performance of any services

Fig. 2. Structure of the research sample in terms of services delivered
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tion, disposal, scrapping and/or recycling of waste
product  (equipment/machinery),  monitoring,
research, expertise, rental, leasing and a vast range
of so-called industrial services (machining, milling,
cutting, bending etc.). During the interview, respond-
ents were asked to assess the frequency of providing
certain forms of services on a scale from one to seven,
where one meant that the given services were “not
provided by the manufacturer at all,” while seven
meant that they were provided “very often (several
times a month/daily).” The results are presented in
Table 1. In the machinery industry, the standard ser-
vices were warranty and post-warranty. Over 80%
of the respondents had this type of service in their
offer, and over 75% carried out warranty service
activities several times a month. Almost as frequently,
customers of the surveyed enterprises (76%) used the
consultation service to adjust the product to their
needs and even to design machines or devices in
detail. A relatively large group of manufacturers
(70%) provided maintenance and technical support
services for their products. Due to the machinery

park, manufacturers used the potential of their pro-
duction halls through the implementation of indus-
trial services, which included such services as cutting,
bending, milling, machining, and other methods.
Over 60% of the surveyed companies provided these
services very often. Among the least frequently
offered forms of services were leasing, financial sup-
port in the form of credit or instalment payments and
rental of machines. Additionally, producers also
indicated the following services as relatively fre-
quently provided and not included in the question-
naire: design, 3D modelling and visualisation,
start-up of the production line, logistic services
(supply, storage, storage, warehousing, completion
of deliveries), audits, testing and risk analysis and
construction office outsourcing.

In terms of the revenue from the provision
of services, the largest group of respondents (52%)
declared that the income constituted less than 15%
of the total revenue, and another 17% reported the
revenue share from services of 15% to 20%. The other
surveyed producers (about 30%) achieved more than

Tab. 1. Frequency of services provided by the surveyed manufacturers of the machine industry

ASSESS ON A SCALE FROM 1 TO 7, HOW OFTEN THESE SERVICES ARE PROVIDED, IF:
1 — MEANS THAT THESE SERVICES ARE NOT PROVIDED AT ALL IN THE COMPANY,
SERVICE TYPE 7 — MEANS THAT THESE SERVICES ARE PROVIDED VERY OFTEN
(SEVERAL TIMES A MONTH/DAILY)
PERCENT [%]
1 2 3 4 5 6 7 sum

Warranty after-sales service 19 2 3 1 3 23 49 100
Post-warranty after-sales service 22 1 2 1 5 22 47 100
Pre-sales consultations 24 3 3 3 7 15 44 100
Maintenance and technical support 30 0 3 6 11 19 31 100
Industrial services (machining, milling, cut-

ting, bending and other manufacturing 30 3 1 2 11 20 33 100
services)

Modernisation, overhauls, regeneration 35 3 5 4 17 21 15 100
Assembly and/or implementation 36 1 2 6 9 23 23 100
2:,2:?:5 training and technical advice for 39 5 1 4 18 15 17 100
Transport 42 5 5 3 9 19 17 100
Research, expert opinions 59 4 5 8 7 13 4 100
et I I I M L
Monitoring 74 2 3 2 8 3 7 100
Maintenance 79 4 2 5 5 3 2 100
Rental 89 3 2 1 3 0 2 100
Financial support (loans, instalments) 91 1 3 2 1 1 1 100
Leasing 92 3 1 1 3 1 0 100
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Fig. 3. Share of revenues from the provision of services in total revenues
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Fig. 4. Original model for classifying the level of product and service integration in the activity of a manufacturing company

20% of their revenue from the provision of services,
and the highest percentage of revenue from services
in the total revenue of the company (i.e. more than
50%) was shown by only 4% of surveyed producers
who had production-related services in their offer
(Fig. 3). In this case, the percentage shares refer to all
producers providing services, including those unre-
lated to the manufacturing activity, i.e. 131.

Judging from the results of the analysis into ser-
vice offers by Polish machinery and equipment manu-
facturers, the main focus is on the provision
of services complementary to the manufactured
goods. These are services characteristic for the first
steps of servitization. Services characteristic for more
advanced service providers within the manufacturing
sector include the following from the analysed set:
research and expert opinions, disposal, scrapping
and/or recycling of waste product (equipment/
machinery), monitoring, maintenance, rental, and
leasing. These are located at the bottom of Table 1,
which is sorted according to the decreasing frequency
of services provided by Polish machinery and equip-
ment manufacturers. For each of these services, less

than 25% of the surveyed companies (and for some,
it is only a small percentage) reported the provision
of these services with a frequency higher than a few
times a month. On the other hand, over 60% (and in
some cases, even about 90%) of the surveyed enter-
prises claimed that there were no such services in
their offer. Therefore, it can be concluded that the
Polish machinery industry still mostly has the basic
model of servitization, in which the services provided
constitute a complementary part of the offer and are
mainly centred on the material product. More
advanced models, including services substituting
product acquisition, such as leasing or rental,
or requiring a higher level of customer interaction,
such as monitoring or maintenance, are rarely used
on the Polish machinery market. Around 70% of
surveyed companies reported that the share of reve-
nue derived from service provision as at the most
20% of the total revenues of the firm. This also indi-
cates that the machinery manufacturers in Poland
still focus on manufacturing and the service provision
is rather additional and occasional.
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To evaluate the level of servitization of surveyed
companies based on collected data, the following
model for classification is proposed. Scientific litera-
ture suggests no model for such classification, which
would be applicable to the quantitative research
results. The model (Fig. 4) assumes that the level
of product and service integration can be measured
using two dimensions:
the percentage share of the revenue from services
in the total revenue;
service catalogue described by the number
of services in the company offer, assuming the
maximum number of N services identified for
a given industry.

The number N of different types of services in the
offering should refer to the specifics of the industry
and include the maximum number of services identi-
fied for the examined industry. The first dimension
— the percentage share of the revenue from services
in the total revenue — is rather a popular measure-
ment (used, e.g., by Shelton, 2009). In the model, the
following thresholds of the share of the service reve-
nue are set: 15%, 30%, 50%, and more. And for the
second dimension — the number of services in the
company offer — one can assume the achievement
of the next level of advancement when expanding the

Tab. 2. Level of product—service integration of the surveyed ent

service offer by the number N/4 services (step: 25%),
where N is the maximum number of services identi-
fied in the offers of enterprises of a given industry.

For the machinery industry, 22 types of services
were identified, i.e., 16 types of services were assessed
in the questionnaire, and six additional types of ser-
vices were proposed by the respondents. The classifi-
cation of each object was carried out for two
dimensions separately, and ultimately, the company
was classified based on the higher result of the classi-
fication. Due to the model assumptions, it should be
noted that the results are an optimistic rather than
a pessimistic version of the actual level of servitiza-
tion of machinery industry enterprises. Half of the
companies represent the second level of servitization,
while the highest level was reached by 3% of the sur-
veyed manufacturers. Producers who were a part
of this small group, showed high shares of the revenue
from services, with a range of about 11 forms of ser-
vices.

Since many researchers indicate a correlation
between the servitization level and the size of the
company (e.g., Mastrogiacomo et al., 2017; Neely,
2013), a contingency table was created for the two
features (Table 3). It can be noticed that levels 1 and 4
are represented only by small and medium enter-

erprises according to the authors of the classification model

NUMBER OF | PERCENT
LEVEL CHARACTERISTICS OF THE LEVEL SETTINGS
COMPANIES [%]
1 Number of services <6 and the share of the service income in the total
. 11 7
income below 15%
2 Number of services between 6 and 11, or the share of the service income 76 51
in the total income between 15% and 30%
3 Number of services between 11 and 17, or the share of the service in- 39 26
come in the total income between 30% a 50%
4 Number of services >17, or the share of the service income in the total 5 3
income more than 50%
Beyon lifi-
€yo d'qua : No services in the offer 19 13
cation

Tab. 3. Contingency table of two variables:

the company size and the level of servitization

COMPANY SIZE
LEVEL (MEASURED BY THE NUMBER OF EMPLOYEES)
OF SERVITIZATION
MICRO SMALL MEDIUM LARGE sum

Level 1 0 6 5 0 11

Level 2 1 20 40 15 76

Level 3 1 5 23 10 39

Level 4 0 3 2 0 5
Beyond classifiaction 1 6 9 3 19
Total 3 40 79 28 150
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prises. Level 2 and 3 are dominated by medium
manufacturers (over 52% and 58% of companies
at a level, respectively).

At the same time, it is visible that all large compa-
nies represent level 2 or 3 of the product-service
integration. The distribution of results for small and
medium manufacturers is dispersed more. It may also
be observed that small companies represent a lower
level of the product-service integration in their activ-
ity. However, no clear correlation is suggested by
these data. For the two variables, a chi-square test was
also performed, to analyse the relationship between
them, and no statistically significant relationship was
found (p=0.26, chi-square=14.63 with df=12).

4. DISCUSSION OF THE RESULTS

The survey results indicate that over 80% of Pol-
ish machine and equipment manufacturers offer their
customers services related to manufactured products.
This is a relatively high level compared to the global
results received by Neely in 2007, which indicated
that about 30% of producers with more than 100
employees offered services, or the results received by
Italian researchers Mastrogiacomo, Barracecchia,
and Franceschini in 2016, according to which about
37% of medium-sized manufacturing companies in
Italy offered various types of service components. It
should be noted, however, that in both cases, research
was carried out in companies with different types of
manufacturing activity, and the Italian researchers
noted that the machinery and metal processing sec-
tors were characterised by the highest level of serviti-
zation, measured by the range of services offered and
their nature. On the other hand, the results of the
research obtained by the author in relation to the
results obtained by Crozet and Milet for the industrial
sector in France show a very high degree of similarity
in terms of the service activities in these markets. In
the French market, more than 83% of companies
registered in the industrial sector also provided ser-
vices. Therefore, this result is almost identical to the
one obtained by the author during the survey among
Polish manufacturers of the machinery industry. It
also turns out, that services are not a novelty among
Polish machine manufacturers as the vast majority of
surveyed enterprises (67% of all providing any ser-
vices) has been providing services since the beginning
of their existence in the market. At the same time,
even if services constitute an additional offer diversi-
fying the company’s activity and were already intro-

duced during its operation in the market, they have
been implemented in enterprises for over a dozen
years. Among those producers who provide services,
the vast majority has comparatively lengthy experi-
ence with this activity. Almost 80% have been provid-
ing services for over 15 years, and only 5% did so for
less than five. But these are still mostly product-ori-
ented services. So, the potential of more advanced
services or service-oriented business models has not
yet been recognised by Polish manufacturers. How-
ever, it can be observed that in general, the Polish
market has been developing in recent years rather
rapidly, and entrepreneurs usually try to compete
with companies from around the world. According to
the results of the Mitsubishi Electric Europe report,
the machinery sector is one of the most innovative
industries. Polish manufacturers in competition with
producers of cheap industrial machines manufac-
tured, for example, in China, offer such services as
financing of purchases in cooperation with leasing
funds, good service warranty, and post-warranty, the
possibility of extending product life-cycle and reno-
vating machines (Kotaczek, 2018). Therefore, it may
be assumed that the servitization level of this sector
will be rising in the nearest future.

It seems positive that a small percentage of enter-
prises represents level 1 of servitization, and a quarter
of the sample (26%) reaches level 3, i.e., generates
over 30% of the revenue from the provision of ser-
vices or expands the range of services and has several
types of services in the offer. This may indicate that
entrepreneurs see potential in service provision and
decide to develop in this direction. It is obvious
though that in general, the service provision by Polish
machinery manufacturers is still a secondary source
of income in relation to production.

The study results were presented and discussed
with experts, who have either academic or business
experience in the servitization field. They pointed out
that the Polish market reacts to global trends with
some delay. In terms of economic structure and tech-
nological level, it differs slightly from highly devel-
oped countries, in which servitization reaches higher
levels of maturity:

Expert 1: “(...) First of all, in Poland, we have
a dominant agricultural sector, and the industrial
sector probably generates about 30% of employment.
Secondly, we still have large resources in Poland when
it comes to so-called cheap labour. We have a lot of
production workers (...) That is why, I think, we have
quite a gap to fill in comparison to most developed
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countries” Although experts see the product-service
integration signs in the Polish industry:

Expert 2: “.. the importance of production com-
pared to services in Poland is generally higher than
the statistical average in more developed countries
(...) which is probably the result of a certain delay
related to the economic transformation, as well as the
geographical location of our country. Despite this,
there are visible signs of following global trends. Cur-
rently, the potential of service activities and the pro-
cess of servitization in Poland is beginning to be
recognised among Polish enterprises, especially in
certain industries and among younger managers.”

Expert 3: “It is more observed in some industries,
less so in others, but companies are beginning to pay
attention to it

Thus, the servitization trend may not be explod-
ing now among Polish machinery manufacturers, but
it is progressing and expected to increase in the
future.

CONCLUSIONS

In the 21st century, services and the service sec-
tor gained greater importance which is also reflected
by the growing attention to service functions in the
industrial sector. In the framework of the study pre-
sented in this paper, the research review was con-
ducted. It mainly focused on European efforts and
showed that the level of servitization varied in differ-
ent countries and different sectors of a country. The
most prone to servitization was the machinery and
metalworking industry as well as those industries that
mostly relied on information technologies. The
results of the survey conducted under the Polish
market conditions showed that machinery producers
focused more on manufacturing than on service
provision. Although the vast majority of them per-
formed services for a rather long time, these were
mainly warranty and post-warranty after-sales ser-
vices, pre-sales consultations, maintenance, and
technical support and industrial services (machining,
milling, cutting, bending and other manufacturing
services). And the potential for more advanced ser-
vices, which were use-oriented or result-oriented,
was not yet recognised. The latest reports on the state
of the machinery sector outlined the continuous
improvement of the quality of cheaper industrial
machines manufactured, e.g., in China. Thus services,
especially those that substitute the purchase of prod-

ucts, are likely to be of greater interest for manufac-
tures and the servitization process will continue.

Obviously, the major limitation of this study is
the range of the research — the survey targeted Polish
manufacturers representing one certain sector. It
means that it cannot be representative of the whole
industry in Poland. The second limitation is the
original model that was used to assess the level of
product-service integration in surveyed companies.
Though it seems to be constructed similarly to other
methods and models for measuring the level of ser-
vitization, it is experimental and lacks an empirical
verification. The share of the service income in the
total income of the company was surely the most
popular and widely recognised measurement of ser-
vitization in a manufacturing company, but the other
dimension — the number of services and, in particu-
lar, its thresholds — needs to be verified and adjusted
to the sector. In some cases, a low number of services
means that the company specialises in its delivery or
services are so deeply integrated into the offering that
their components are difficult to separate or be
counted, so in fact, the threshold may be much lower
than it was assumed in the model.

Therefore, this study raises at least a few ques-
tions for further research: Whether and to what
extent servitization processes occur in other Polish
manufacturing sectors? What are the reasons behind
the low level of product-service integration in Polish
machinery manufacturing companies? Is it the reluc-
tance of the customers or the lack of the need? Or
could it be that manufacturers lack competencies in
delivering more advanced services? Should the
increase of the servitization level be expected in all
industry sectors in the coming years? Likewise, the
empirical verification of the proposed model for the
classification of product-service integration seems
to be a promising field for future research.
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