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Abstract: Servitization is often based on technology, with the producer not selling products but
rather offering product-related services. While servitization had been steadily gaining interest until
relatively recently, a new trend called deservitization, the outsourcing of service provision, has seen a
slow uptake in the scientific literature. This work analyses why servitization is not always beneficial.
We analyze the effect of product complexity on servitization and deservitization in three Southern
European countries. Due to high competition and knowledge leaking, manufacturers of complex
products tend to servitize with their own resources, thus avoiding deservitization or outsourcing
of service provision. The analysis is performed using two-step OLS regression. The results confirm
that the hypotheses and the model are significant and that manufacturers of simple products tend to
deservitize, while manufacturers of complex products tend to servitize. Managerial implications refer
to alternatives as to when to enter the servitization arena and when it is more beneficial to deservitize.

Keywords: servitization; deservitization; manufacturing; technology; EMS

1. Introduction

Paiola et al. [1] research digital issues concerning servitization, despite a very detailed
previous review of servitization by Raddats et al. [2]. According to their study, servitization
is already an established field of research, even though no normative recommendations
have yet been provided. They also analysed research methods for the period 2005 to
2017. Qualitative research dominated, presenting a serious research gap. However, in 2017
some doubts about the success of servitization strategy emerged. Benedettini et al. [3] list
several examples where companies started to withdraw rather than extend their service
offering, including Johnson Controls, Voith and ABB, who disengaged from facilities
and maintained their management contracts. Kowalkowski et al. [4] list Xerox as an
example of deservitization, withdrawing their service offering in 2016 and forming an
independent company, Conduent, for the service part of their provision. An interesting
observation is that, at some point, these cases have been used as prime successful examples
of servitization. They list other examples such as Conglomerate ThyssenKrupp, which sold
its service division due to poor performance results; Volth, which sold its service unit; and
Michelin, which formed Michelin Solutions to provide services.

Kowalkowski et al. [4] simply state that a company will deservitize (cooperate with a
third party in service provision) if servitization is found to be uneconomical. Authors [5-7]
have written about the service paradox, where investment in services fails to generate
corresponding returns, constituting the early warning signs that servitization strategy is far
from straight forward. Benedettini et al. [3] even show that, wrongly used, servitization
leads to bankruptcy. Erkoyuncu et al. [8] list all of the risks that manufacturers must take
when they offer advanced service contracts, with manufacturing companies withdrawing
from offering advanced services because of these high risks.
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Obviously, there is evidence in the literature that deservitization is occurring. A search
of the Scopus database of published academic papers shows that deservitization indeed
started to be researched in 2017. For its part, servitization is still being researched, but a
careful analysis of the papers reveals that many aspects of the success of servitization are
being questioned. Therefore, the main contribution of this study is that it sheds light on
the deservitization phenomenon, which is at an incipient stage. Additionally, there are
several theoretical lenses in the literature through which the servitization phenomenon is
being studied: knowledge-based view (KBV), resource-based view (RBV), relation view,
configurational theory and resource-advantage theory. Meanwhile, since deservitization is
a much less studied phenomenon, the only dominant theoretical lens is KBV.

Consequently, the first aim of this paper is to position deservitization in the current
streams of literature that provide valid theoretical lenses for its study and point to the
problems of this phenomenon, which are researched both insufficiently and inadequately in
the literature. The second aim is to find out which companies tend to deservitize and why,
using a large database captured over a three-year period from the European Manufacturing
Survey initiative, led by Fraunhofer ISI. This is a valuable contribution because most
research on servitization is conducted using case studies [2], most frequently focused on
large companies. The present paper also fills the quantitative research gap, while generating
survey-based research using data coming from a large multi-country survey covering the
whole of the manufacturing sector, which has not been done previously. Another aspect
of the existing body of literature on servitization is that the studies mainly analyze only a
single or a few determinants of the servitization/deservitization decision. We provide a
complete model with different influences, orchestrated to provide a more general picture
of the deservitization phenomenon. A special focus is placed on product complexity as a
contextual factor and its link to servitization and deservitization decisions. The managerial
implication is that it is not always beneficial to servitize and losses can arise. To avoid these
losses, this research indicates when to enter the servitization arena and when it is more
beneficial to deservitize.

Three Southern European countries with comparable levels of servitization and de-
servitization are researched. A descriptive analysis is performed on the sample of these
three countries and reported under descriptive statistics (Section 4.3). A large database con-
sisting of 296 companies from Spain, Slovenia and Croatia, obtained through the European
Manufacturing Survey initiative, is used in our analysis to shed light on both deservitiza-
tion effects and contextual factors that have emerged in the literature as determinants of
servitization/deservitization [9].

The remainder of this paper is organized as follows: Section 2 gives an overview
of the relevant literature through several theoretical lenses (with the focus on KBV) and
servitization/deservitization, as well as the link between servitization/deservitization
and product complexity. In Section 3, we develop our research hypotheses. In Section 4
we describe our data and research methodology. Section 5 presents the results of the
OLS regression analysis. In Section 6, the research results are discussed. Finally, Section 7
concludes and the limitations of the study and directions for future research are formulated.

2. Literature Review on the Deservitization Phenomenon and Possible Theoretical Lenses
2.1. Reflections on Which Theoretical Lens Is Appropriate to Study Deservitization

Oliva and Kallenberg [10] argue that manufacturers must reorganize for service provi-
sion and that more employees with both technical and people-oriented skills are needed
for the manufacturer to successfully offer services or to servitize. This means that a com-
pany willing to servitize needs both knowledge-based resources and skills. Insufficient
resources (in terms of skilled employees with technical and social skills and adequate
digital technology) leads to unsatisfied customers [11], adding to the proposal that RBV
might be the proper lens for investigating the servitization/deservitization phenomenon.
According to Valtakoski [9], the most appropriate theoretical lens for understanding the
servitization/deservitization effect is KBV, derived from RBV. However, the present liter-
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ature analysis shows that there is some disagreement as to which theoretical lens is the
most appropriate.

Knowledge is often valuable, rare and hard to imitate [12]. Unlike the RBV, where
resources are static, the KBV posits that knowledge is a dynamic resource. According to the
KBV, value will be a combination of customers” and solution providers’ knowledge, which
bundle together in a solution and a value offer for the two parties [9]. Valtakoski [9] specifi-
cally points out that, the more complex the system, the larger the amounts of knowledge
bundles needed to reach a satisfactory level of solution for both sides (the provider of the
servitized solution and the customer).

Ayala et al. [13] use the relation view [14], which is an extension of the RBV and
dynamic capabilities [15]. However, this theory relies on the same premise as the KBV,
that the company can also obtain internal gains via support from external partners. The
relation view argues that companies can achieve above-normal benefits when working in
relationship with other companies. In this view, the unit of analysis is not a single company
but a dyad or even a network of companies. However, the drawback of this theory is that
the relationship will be based on trust, which is not always the case in praxis. Meanwhile,
the main motivations to deservitize are lack of knowledge and cost cutting. The relation
view is an extension of the KBV and argues that companies can achieve above-normal
benefits when working in relationship with other companies. We will also research whether
companies gather abnormal returns from servitization/deservitization as an indication
as to whether the RBV is appropriate for the servitization/deservitization phenomenon.
Raddats et al. [16] make a bold statement, that the RBV is not appropriate for studying
servitization. Rather, resource-advantage theory can be used, which posits that a company
will seek to develop capabilities by combining resources, wherever they reside, to achieve
superior financial performance and comparative advantage. The resource-advantage theory
is also an extension of the RBV, the difference being that it considers that the necessary
resources may not reside in a single company.

Bohm et al. [17] research servitization through a configurational theory lens; that is,
they analyze which contextual factors determine servitization. In line with [17], who find
company size to be an important contextual factor, Ref. [18] show that position in the
value chain is likewise an important contextual factor. In their case study, they show that,
the more downstream the manufacturer is from the customer, the greater the tendency to
deservitize, because it is too costly and too risky to have an in-house service unit. The
studies of both [17] and [18] raise the issue of contextual factors; that is, factors that cannot
easily be changed in the short term. To see whether the configurational theory may be
the right background theory, the control variables size, complexity, customization and
position in the value chain are considered in this work as contextual variables. The results
should prove or discard configurational theory as an appropriate theoretical lens. The
findings of Bohm et al. [17] show the appropriateness of the configuration theory lens,
analyzing which contextual factors determine servitization, and explaining why it was not
discarded as a possible theoretical lens in this work. Their research is extremely interesting
because it sheds light on the question of financial gains via servitization. They cite [19],
who show that a manufacturing company must obtain a 20-30% share of revenues by
services for this strategy to be economically viable. They also cite [20], who confirm the
negative effects of services in the early phases of transition. However, Ref. [17] show that
manufacturers can obtain good financial results even without servitization, confirming
previous research that shows that servitization is usually performed for strategic rather
than financial reasons (see for example [13,21]). However, they identify company size
as an important contextual factor. Instead of the usual dependent variable of share of
service revenues in overall revenues, they use revenue growth to analyze the contribution
of servitization to a company’s revenue growth. This thorough analysis shows that larger
companies obtain better financial growth through servitization than small or medium
sized companies.
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Sousa and da Silveira [22] do not use a theoretical lens in their paper, but provide
an overview of the servitization literature, stating that complexity and customization is
important for understanding servitization/deservitization strategy. Since complexity and
customization of a manufacturing company’s product is not something that is changed
overnight, this paper will treat these two variables as contextual factors and include them
as control variables. However, even if complexity and customization are treated as control
(contextual) variables, this still does not imply that RBV is not a valid theoretical lens.
Servitization is the case where the manufacturer, who is also a solution provider, is able to
provide the customer with all necessary knowledge bundles (tangible and intangible) for a
value enhancing proposition that is beneficial for both parties. Because the manufacturer,
who is also a solution provider, is able to provide all the necessary knowledge bundles,
no part of the service offering needs to be outsourced and the entire solution can be
provided with its own resources (technology and competent employees). This is specifically
pronounced in complex product-service systems, where reproduction of knowledge is
difficult, particularly if a system must be adapted to specific circumstances. Thanks to the
already large knowledge base for producing complex systems, the manufacturer, who is also
a solution provider, will more easily provide the entire solution themselves, and the make-
to-buy decision is in favor of make-decision. Thus, according to Valtakoski [9], producers
of complex systems are more likely to offer the entire solution and thus servitize. Another
issue raised by [9] in complex systems is the leakage of knowledge, which is a serious issue
in highly competitive markets of complex systems. In this case, the service provider prefers
to deal with as few parties as possible to avoid technical knowledge leakage.

Deservitization, on the other hand, is a situation where the manufacturer does not pos-
sess all the necessary knowledge and is unable to provide a complete service offer. Because
of a lack of knowledge needed to offer an integral solution, the manufacturer contracts a
third party to obtain the knowledge and technology that is lacking to provide the complete
solution. To this effect, the manufacturer outsources part of service provision to the third
party to offer the customer a satisfactory solution, and deservitization occurs. According to
Valtakoski [9,23], other companies are a significant source of external knowledge and it is
usual for companies to engage in co-creation, of value for all collaborating parties. This
further means that the manufacturer, who is also a solution provider, makes a make-or-buy
decision to determine whether it is more beneficial to develop all necessary knowledge
in-house or to buy the missing knowledge in the market. According to Valtakoski [9], these
collaborations happen more frequently, especially in light of today’s dynamic markets.

Deservitization can be explained by the KBV as a shift from pure solutions to close
relationships with customers towards a transactional product-based business [9,24,25].
Particularly with information technology (IT) advancements, manufacturers tend to seek
contracting parties in this digital knowledge domain, which might be too costly to make
in-house. Reliable partners with this knowledge are contracted by the manufacturer with
the aim of providing the customer with a complete solution.

2.2. Servitization/Deservitization and Product Complexity

According to a recent publication by Sousa and da Silveira [22], there is a serious
research gap on how complexity of the product affects service provision and especially
which services are offered if the product is complex. Manufacturers of complex products
tend to servitize, while manufacturers of less complex products tend to cooperate with
service provision; that is, they deservitize. According to [13], basic services (product related)
are especially outsourced-deservitized. They show a strong moderating effect of service
providers of basic services (product-related service), but the moderation is not present for
customer-related services (advanced services). Sousa and da Silveira [22] also research
how product customization affects service provision, their International Manufacturing
Strategy Survey (IMSS) study showing that product customization is moderating to both
the provision of basic and advanced services. This means that a manufacturer who is able
to customize their offerings is also able to provide services; that is, they tend to servitize.
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However, they warn of a serious issue, which is, while basic services require technical
expertise and are given right after contracting, advanced services may have a service lag
issue. The time between the contracting of an advanced service and the time of actual
provision of that service may be measured in years.

Sousa and da Silveira [22] and Kreye [26] warn of the research gap in how manufactur-
ers servitize/deservitize in terms of the complexity of the product. While [26] research risks
are associated with service provision, the main conclusion is that provision of advanced
services (customer-related services) involves higher risks. However, the author could not
prove this because it was a case study, and the only output of the research is the above-
mentioned proposition. Drawing on previous research involving servitization examples by
complex systems, such as Rolls Royce, MAN, and IBM, among others [7,10,20,27,28], we
can hypothesize that advanced services or customer related services can only be provided
if the manufacturing company is sure that it can mitigate the risks and still offer the ad-
vanced service. The company must have a strong resource base to be able to provide the
complete solution.

Raddats et al. [16] research motivations for servitization. This study is relevant because
the authors contribute to the research gap on the complexity of the product and servitization,
while stating that research into the servitization of non-complex products is almost non-
existent. In their case-based research, they also find that manufacturers of non-complex
products servitize for competitive reasons. This is all in line with previously mentioned
studies (for some examples see, [13,18,21,29]).

From this literature it is evident that there is a gap in terms of the relationship between
(i) the level of complexity of the product and (ii) the service provided. Since the sample
used in this work consists of the whole of the manufacturing sector (NACE codes 10-31),
it covers multiple types of manufacturers, ranging from producers of simple products to
industrial establishments producing complex products. Therefore, this analysis can shed
light on the question raised by [16], formulated as “What is the servitization strategy of
manufacturers of non-complex products”?

3. Hypotheses Development

Eggert et al. [30] show that R&D activity positively moderates servitization revenues;
that is, innovation activities will be more prone to servitization than to the deservitization
effect because larger revenues can be obtained. However, according to [11], with increasing
innovation activity, risks also arise. Similarly, Ref. [31] provide empirical evidence that
innovation activity influences service provision, but that the effect is different depending
on the service in question. The authors divide services into product-related services and
customer-related services, finding that only for customer-related services is there a positive
effect on share of revenues generated by services. Ref. [3] provide a list of product- and
customer-related services in their appendix. The most common product-related services (ba-
sic services—BAS) are (i) maintenance and repair, (ii) installation, and (iii) product upgrade,
while customer-related services (advanced services—ADS) are (i) finance, (ii) logistics,
(iii) IT development and (iv) end of life services.

Product-related services use the existing knowledge of the manufacturer, who is also
the service provider and thus able to provide the service without having to contract with
a third party. However, companies that do not possess all the knowledge or capacity to
servitize turn to a third party for service provision; that is, they deservitize, in line with the
research of [13].

Customer-related services necessitate different knowledge. The manufacturer wants
to enter into the contract for marketing purposes, but due to missing knowledge they
contract with a third party. According to [30,31], these customer-related services bring
better servitization revenues, but the outsourcing might be higher because the provider
does not have all the knowledge. However, if the research by [13,22] is considered, the
outsourcing or deservitization of customer-related advanced services happens only if the
manufacturer is a manufacturer of simple products. This is because manufacturers of
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complex and customized products usually possess all the necessary knowledge to provide
the complete solution. However, a question remains: do simple or medium complexity
products need advanced services at all? This reflection is in line with the research by [13],
who found no moderation effect if the service is advanced. More precisely, they research
whether, depending on the company’s offer, the resource base and activity engage with
service providers (deservitize) for provision of product- and customer-related services. The
moderation effect for product-related services is positive, meaning that, indeed, product-
related services tend to be more outsourced to a service provider (deservitized), while the
opposite is true for advanced customer-related services. Valtakoski [9] brings up the issue
of the leakage of knowledge in complex systems, finding that manufacturers of complex
products do not tend to engage third parties in service provision (deservitize), tending to
keep the service provision in-house. Ref. [13] explain their finding on customer-related
services by the fact that the decision to outsource/deservitize is a strategic matter. Further
proof of their claim can be found in [21], who mathematically model when servitization is
a profitable strategy. Thus, the hypotheses formulated were:

Hypothesis 1 (H1). Providers of advanced services for complex products will tend to servitize.
Hypothesis 2 (H2). Providers of non-complex products will tend to deservitize.

Our proposed research model is presented in Figure 1. In this model, we summarize all
the findings from the previous literature. The decision to outsource services/deservitization
is highly influenced by what type of services are offered: BAS—product-related or ADS—
customer-related services. We hypothesized that, for basic services, more engagement with
service providers will occur due to the high risk, or an inability (lack of knowledge or
financial resources) to form their own service provision, which will tend to be deservitized
in line with [13]. As in [13], we hypothesized that the service provider has a positive mod-
eration effect on deservitization. On the other hand, manufacturers of complex products
who also offer advanced services will tend to servitize; that is, the moderation effect of
service providers on advanced services will be non-significant.

Service provider

non sig.
+

BAS x
Basic services

Outsourced/Deservitized

Controls (contextual factors)
ADS

Advanced services

Size
Complexity
Customization
Position in the

value chain
Sig.

Figure 1. The research model.

Accordingly, we hypothesized that:

Hypothesis 3 (H3). Providers of complex products who offer advanced services will tend to
servitize, so the moderation effect of the service provider will be non-significant.
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Hypothesis 4 (H4). Providers of non-complex products will tend to deservitize and the service
provider has a positive moderation effect on deservitization.

Contextual variables play an important role in the model presented in Figure 1. Bohm
et al. [17] find size of the company to be an important contextual factor (larger companies
obtain better growth). Meanwhile, Ref. [18] show that position in the value chain is
an important contextual factor (the more downstream from the customer, the more the
manufacturing company will tend to deservitize), and Ref. [22] state that complexity and
customization will have an important impact on servitization or deservitization decisions.
In other words, the more complex and more customized the product, the more likely it is
that the manufacturer has the knowledge and resources to servitize and, because of the
threat of knowledge leaking, they will tend to do so.

The model is built according to the literature presented in the previous sections. Its
aim is to prove or discard previous findings, as well as test for the proper theoretical lens.

Model 1 presented in Figure 1 tests hypothesis H3: Providers of complex products
who offer advanced services will tend to servitize, so the moderation effect of the service
provider will be non-significant; and H4: Providers of non-complex products will tend to
deservitize and the service provider has a positive moderation effect on deservitization, by
adding a service provider as a moderator, as advised by the literature. Direct relationships
in Figure 1, from BAS and ADS to deservitization, are there to prove the first two hypotheses,
H1: Providers of advanced services for complex products will tend to servitize; and H2:
Providers of non-complex products will tend to deservitize. In Model 1, shown in Figure 1,
the hypothesized relationships are presented visually.

Two other models have been included: Model 2, in which the dependent variable is
revenue growth (the dependent variable deservitize/outsource is replaced by the depen-
dent variable revenue growth), designed to test whether service provision is even necessary
to obtain growth, given that, according to [17], servitization is not necessary for revenue
growth but is caried out for strategic reasons in order to stay competitive; and Model 3,
whose dependent variable is share of service revenues. This is included to test the proposal
of [13] to use the relational view, which argues that companies can achieve above-normal
benefits when working in relationship with other companies. If this proposition is true,
then Model 3 should be significant. If not, then the results are in line with the findings that
provision of services is carried out to differentiate from the competition and not solely for
financial gain.

4. Research Design and Methodology

The data for the present research were collected using the European Manufacturing
Survey (EMS), coordinated by the Fraunhofer Institute for Systems and Innovation Re-
search (ISI), the largest European survey of manufacturing activities [32]. The questions
in the survey cover topics such as manufacturing strategies, application of innovative
organizational and technological concepts in production, cooperation issues, production
offshoring, servitization and questions of personnel deployment and qualification. In addi-
tion, data on performance indicators such as productivity, flexibility, quality and returns
are collected. The survey is conducted among manufacturing companies with at least
20 employees (NACE Revision 2 codes from 10 to 31). The EMS project researches the entire
manufacturing sector through a condensed eight-page questionnaire. The questionnaire
has 21 sections and covers technology, organizational concepts, innovation, servitization
and other topics. To collect valid data that allow for international comparisons, the EMS
consortium employs various procedures recommended by the Survey Research Centre,
designed to avoid problems arising from the use of different languages and specific na-
tional terminology. First, a basic questionnaire is developed in English, which is then
translated into each country’s respective language and back translated to English to check
consistency. Second, pre-tests are conducted in each participating country. Third, identical
data harmonization processes are applied [33]. The sample was collected in 2015 and is
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made up of 296 companies: 105 companies from Croatia, 91 companies from Slovenia and
100 companies from Spain. These three countries were the only ones that included all the
questions needed to conduct the present research.

Since we were dealing with three countries, we tested a potential sample bias using
Levene’s test for equality of variances and a t-test for the equality of means between early
and late respondents for each sample. The results of these tests indicated no differences
in means or variation between the two groups, consequently there was no evidence of a
significant difference in the populations [34]. Regarding the common method variance,
techniques suggested by [35] to reduce this risk were used. The order of the questions
was such that it was hard for the respondent to directly associate the variables. Last, we
calculated the Harman'’s single-factor test with an exploratory factor analysis to address
common method bias [35] on joint three-country data. This test including all the inde-
pendent and dependent variables resulted in a first factor that explained only 22% of the
observed variance. Since there was no single factor accounting for most of the variance
in the model, this test indicates that common method bias may not be a problem for the
sample used.

4.1. Measures

For the purpose of this paper, several variables from the EMS questionnaire were used.
As dependent variables, we used:

1.  Level of outsourcing of services, measured by a three-item scale, where 1 denoted
predominantly performed in-house—servitized; 2 partially outsourced; and 3 totally
outsourced—deservitized.

As independent variables, we used:

2. Services: measured by a dichotomous variable with a value of 1 if the company offered
the service, and 0 otherwise. The services considered were:

a. Product-related services (BAS): (i) installation, start-up procedure; (ii) mainte-
nance and repair; (iii) remote support
b. Customer-related services (ADS): (i) design/consulting/project planning;

(ii) software development; (iii) revamping/modernization; (iv) end of life services.

3. Service provider—dichotomous variable with a value of 1 if the company cooperates
with a service provider and 0 otherwise.

4. Complexity measured by a three-item scale, where 1 corresponds to simple products
(for example, screws, one piece products); 2 refers to medium complexity products
(for example, pumps, multi-part products with a simple structure); and 3 represents
complex products (for example, machines or manufacturing systems, multi-part
products with a complex structure and complex systems).

5. Customization measured by a three-item scale, where 1—according to customer

specifications—high customisation; 2—as a standard program with modifications

implemented by customer specifications; 3—standard program from which customer
chooses—no customization.

Company size (number of employees).

7. Position in the value chain—dichotomous variable, which is set to 1 if the manufac-
turer sells directly to the customer, if it is a supplier or if the company does not sell to
the final customer.

8.  Revenue growth—measured as percentage increase/decrease in revenues in the past
two years.

9.  Service revenues—measured as a share of total revenues generated by the services.

.0\

We included these last two variables for additional testing. Ref. [17] used revenue
growth as a dependent variable, so we tested the model to prove or discard their hypothesis
that growth is more important the larger the company. In the third model, service revenue
features as a dependent variable, whereas in most of the research service revenues are used
as a dependent variable to measure servitization success and to test the proposal of [13] to
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use the relational view, which argues that companies can achieve above-normal benefits
when working in relationship with other companies.

4.2. Confirmatory and Exploratory Factor Analysis of Services

On reviewing the servitization literature, which is growing exponentially (see Figure 1),
it was seen that the division regarding what constitutes basic and advanced services has
varied over time as technology has progressed. Therefore, we did a confirmatory factor
analysis on the division proposed in the literature (for example [3]). This was done in
AMOS and the model fit of two constructs was good. However, in our view some of the
services defined by [3] as advanced were no longer so in 2019 (the time of writing this work).
Therefore, we performed an exploratory factor analysis on the six researched services and
the result was clear and robust. All five first services belong to basic services and only
end-of-life service is in the advanced services category. We considered it more cutting edge
to use the exploratory factor analysis results. Factor membership was stored for each data
entry, which SPSS allows.

For the data analysis, we used ordinary least squares (OLS). To test the moderation
effects, we standardized the independent and moderating variables using a mean-centering
(Z-score), creating a multiplicative score for the interaction effect (multiplying the moder-
ator by each independent variable). We tested to confirm the assumptions of normality,
linearity and homoscedasticity for all independent and dependent variables using the
residuals, plots of partial regression and plots of standardized residuals against the pre-
dicted value, respectively [36]. All these tests confirmed the required assumptions for OLS
regression models.

First, the control variables were entered to obtain the size of the effects of the contextual
variables on outsourcing. In the next phase, all other independent variables (ADS, BAS)
were introduced to detect which of the services is more prone to outsourcing. Before
showing the results of the analysis, the sample is presented.

4.3. Descriptive Data

A total of 66% of the companies in our sample are servitized (meaning that they
offer their customers at least one service). More precisely, 60% of Croatian manufactur-
ing companies are servitized, while for Spain and Slovenia this figure is 58% and 82%,
respectively. Even though Slovenia has a higher percentage of servitization, the Chi-Square
Tests did not reveal significant differences among the distribution of servitized and un-
servitized companies. Table 1 describes the distribution of NACE codes by countries.
There appeared to be differences in the samples, but again the Chi-Square Tests showed
non-significant differences.

Table 1. Description of the sample by industry and country.

NACE Croatia  Slovenia Spain Total
Manufacture of food products 11 0 24 35
Manufacture of beverages 2 0 2 4
Manufacture of textiles 10 2 4 16
Manufacture of wearing apparel 2 2 2 6
Manufacture of leather and related products 3 2 1 6
Manufacture of wood etc., except furniture; manufacture of articles of straw and 5 0 5 10
plaiting materials
Manufacture of paper and paper products 4 0 4 8
Printing and reproduction of recorded media 5 0 2

Manufacture of chemicals and chemical products 1 0 8 9
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Table 1. Cont.
NACE Croatia  Slovenia Spain Total
Manufacture of basic pharmaceutical products and pharmaceutical preparations 0 0 1 1
Manufacture of rubber and plastic products 3 13 9 25
Manufacture of other non-metallic mineral products 8 3 7 18
Manufacture of basic metals 0 1 5 6
Manufacture of fabricated metal products, except machinery and equipment 26 28 6 60
Manufacture of computer, electronic and optical products 1 8 2 11
Manufacture of electrical equipment 4 8 3 15
Manufacture of machinery and equipment n.e.c. 13 14 10 37
Manufacture of motor vehicles, trailers and semi-trailers 1 8 2 11
Manufacture of other transport equipment 2 1 2 5
Manufacture of furniture 4 0 0 4
Other manufacturing 0 1 1 2
Total 105 91 100 296

Source: EMS2015 (CRO; SLO; ES).

Table 2 presents the companies’ share according to their size distribution in the three
countries and in total. Once again, the Chi-Square Tests showed non-significant differences

according to company size.

Table 2. Description of the sample by size.

Size Class Croatia Slovenia Spain Total
<50 30% 23% 45% 33%
50-249 44% 53% 36% 44%
>250 25% 20% 18% 21%
Total 105 91 100 296

Source: EMS2015 (CRO; SLO; ES).

Regarding the level of service outsourcing, again there were differences, but like-
wise the Chi-Square Tests showed non-significant differences between proportions, even
though around 50% of Slovenian companies provide services in-house, while almost 50% of
Croatian and Spanish companies outsource services (deservitize), as presented in Table 3.

Table 3. Level of service outsourcing/deservitization by country.

Level of Service Outsourcing Croatia Slovenia Spain Total
Great extent done in house o o o o

(86-100%) 34% 55% 15% 35%

Partially outsourced (25-85%) 20% 22% 38% 26%
Mostly outsourced (0-24%) 45% 23% 47% 39%
No. of companies 88 77 74 239

Source: EMS2015 (CRO; SLO; ES).

5. Results

The output of the OLS regression is presented in Table 4, computed in a two-step
procedure. First, the control variables were introduced and then the independent variables
of different types of services were added. The results of the three models are shown in
Table 4. Each has a different dependent variable, which are clearly marked in Table 4 and

were used to test the proposed hypotheses.



Sustainability 2022, 14, 11885

11 of 16

Table 4. OLS Regression results.

Model 1

Model 2

Model 3

Variables Outsourci{lg Se.rvices Revenue Growth Service Revenues
Deservitization
Step 1. Control variables
Size —0.024 * (0.812) ** 0.017 (0.879) —0.098 (0.347)
Complexity —0.289 (0.004) ** —0.151 (0.192) 0.210 (0.055)
Customization 0.168 (0.170) 0.148 (0.198) —0.124 (0.252)
Value chain position—selling to end customer 2.54 (0.321) —2.377 (0.417) —1.018 (0.704)
Value chain position—supplier —2.36 (0.356) 2.396 (0.413) 0.892 (0.740)
Step 2. Independent variables
ADS (advanced services) —0.054 (0.620) 0.140 (0.240) —0.027 (0.810)
BAS (basic services) 0.029 (0.789) —0.062 (0.608) —0.033 (0.776)
Moderators
Service provider —0.008 (0.941) —0.139 (0.235) 0.133 (0.303)
Step 3. Interaction
ADS x SP 0.067 (0.420) —0.091 (0.441) —0.002 (0.988)
BAS x SP 0.601 (0.000) —0.061 (0.597) —0.102 (0.353)
Step 1 R square Change/Sig. 0.135 (0.025) 0.063 (0.394) 0.100 (0.105)
Step 2 R square Change/Sig. 0.004 (0.828) 0.043 (0.317) 0.012 (0.774)
Step 3 R square Change/Sig. 0.337 (0.000) 0.011 (0.650) 0.010 (0.647)
Max VIF 1.258 1.281 1.273
R? 0.690 0.341 0.349
Adjusted R? 0.419 —0.005 0.012
Sig. 0.000 0.484 0.367
Outcome Supported Supported Supported

Note: * standardized beta coefficients; ** significance.

In the first model, the dependent variable was the level of outsourcing. To test the
moderation effects, we standardized the independent and moderating variables using a
mean-centering (Z-score), creating a multiplicative score for the interaction effect (multi-
plying the moderator by each independent variable). The procedure was repeated for the
other two models, i.e., two additional dependent variables.

The results of Model 1 support the hypothesized model. The first control variable from
the top of the table is size. We find that, the smaller the company, the more it outsources
services (deservitizes), but not significantly. The researchers of [17] state that size matters
for growth (which is our Model 2). However, our results were not confirmed, so the sign of
our beta coefficient is in agreement with [17] in terms of the effect of size of the company.
Furthermore, the coefficient is not significant and thus cannot be treated as a contextual
variable, implying that configuration theory might not be the proper theoretical lens for
studying servitization/deservitization effects. This result is not in accordance with [17],
who conclude that larger companies will tend to servitize and that contextual factors play a
significant role.

Manufacturers of complex products (row 2 in Table 4) tend to servitize because they
have the knowledge to do so and to avoid knowledge leakage. This hypothesis is confirmed
and is the only significant relationship.
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Row 3—Customization seems to enhance deservitization, but not significantly. This
is contrary to [22], whose results show that, the more customized the product, the higher
servitization is.

Row 4—Position in the value chain. The nearer the manufacturer is to the end customer,
the more likely it is to provide the entire solution and be more servitized, in line with the
proposal of [18]. If the manufacturer is more downstream, it produces only a part of the
final product and the more likely it is that it will need additional help with services in order
to differentiate. Not having the know-how to servitize means that the manufacturer needs
to outsource services, or to deservitize. However, the coefficient is not significant, meaning
that the position in the value chain does not determine deservitization strategy.

The independent variables, ADS (advanced services) and BAS (basic services), are
almost negligible and not significant. The sign of the beta coefficient indicates that ADS
are less outsourced, meaning less deservitized, which is in line with the findings of [13].
The same occurs with BAS services, the sign of the coefficient showing that they tend to be
more outsourced, or deservitized.

The moderating variable, service provider, is a dichotomous variable. If the company
cooperates in service provision, the non-significant coefficient is shown, which can be
explained in that it is not the service provider that determines whether the company
outsources/deservitizes. When the moderators are included, the results are completely in
line with [13]; that is, there is a moderation effect of the service provider for basic services,
but there is a non-significant value for advanced services. Thus, hypotheses H3 and H4 are
confirmed. The whole of Model 1 is significant, meaning that, indeed, some conclusions
can be reached. The overall explanatory power of the model is good, with R? = 0.690
and adjusted R? = 0.419. If one takes a more restrictive view and takes Adjusted R2 as a
meritory explanatory factor, then 42% of the changes in our independent variables explain
the servitization outcome.

Model 2 is not significant, which was expected because there are so many more factors
that explain a company’s revenue growth than just a few contingencies and services. This
result is totally different from those of [17], who state that size matters for growth regardless
of servitization.

Model 3 is also non-significant, which is contrary to [13]’s proposition of using the
relational view, which argues that companies can achieve above-normal benefits. For
example, provision of advanced services should generate more revenue for the company,
especially for providers of complex solutions. However, if one goes back to how the
advanced services were introduced in the model (only one service, because end-of-life
service was in advanced services), then it is understandable that the sign is not significant.
This is also a limitation of this study, because leasing, financing, renting, full-service contract
services and the like should be in this variable. but are not. For completeness, we decided
to show these results, which also demonstrate that all the other basic services do not
significantly increase service revenues and are provided more to stay competitive than for
financial reasons.

Summary of test of hypotheses:

Hypothesis 1—Explanation: Looking at row 2 of Table 4, under complexity, for Model
1 it can be observed that the complexity of the product delivered does play an important
role. In the ADS row, we see a negative Beta standardized coefficient, indicating that,
indeed, the more advanced the service, the less companies tend to outsource/deservitize
the offer; that is, they tend to servitize their offerings.

Hypothesis 2—Looking at the second row in Table 4, where we find the complexity
variable, we see a negative standardized Beta coefficient. This shows that, the lower the
complexity of the product, the more the company will tend to outsource/deservitize.

Hypothesis 3—As can be seen in Table 4 under Step 3, Interaction, the moderation
effect for advanced services is indeed not significant; that is, there is no moderation effect
for advanced services.
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Hypothesis 4—As can be seen in Table 4 under Step 3, Interaction, for basic services the
moderation effect is indeed significant; that is, there is a moderation effect for basic services.

These results clearly show that smaller companies with fewer resources and companies
producing non-complex products will tend to deservitize, purely due to lack of resources
or for cost-effectiveness. On the other hand, companies offering advanced services tend
to servitize, because they have more resources both in terms of manpower and physical
resources, making them able to provide the entire advanced service. Providing advanced
services is risky and only larger companies that are secure in their resources can do so. This
is all in accordance with the resource-based view, which is mostly used in the servitization
literature. The resource-/knowledge-based view also proposes that, if a company lacks
resources (either static or dynamic), it will search the market to acquire these resources
externally and thus deservitize. This means that companies that do not possess resources
will look for them outside the boundaries of their company. Service revenues in Model 3
are not significant for any of the contextual variables or type of service, meaning that all
companies servitize for strategic reasons and not for purely financial reasons, in accordance
with the current literature.

The data, even if from the 2015 round of the survey, are still relevant today because
the manufacturing sector, unlike the service sector (apart from suffering from short-
ages of primary inputs due to COVID), still shows a strong safe position, and serviti-
zation/deservitization that is usually conducted locally has not suffered from major supply
chain disruptions.

6. Discussion

In this work, the KBV was used as the theoretical lens proposed by [9] to explain the
servitization and deservitization effect of a group of three Southern European countries.
The main premise of the KBV and [9], on the grounds of [12], is that if a company does
not possess the necessary knowledge, the manufacturing company will tend to outsource
part of service provision. However, advanced services or customer-related services are
less likely to be outsourced because the company already has the know-how and does not
need external knowledge to provide services. Another benefit of not outsourcing service
provision for complex products is knowledge leakage, raised by [9]. This is entirely in
line with the KBV view and is especially pronounced for complex products, which is a
significant contextual variable. On the contrary, basic services, or product-related services,
tend to be outsourced. The moderation effect of service providers is significant. This means
that, for less complex products, cooperation with external partners occurs. This effect is not
obtained for advanced services, probably because manufacturers of simple products do not
even need to provide advanced services. The entire model is significant.

It is worth noting that, in our operationalization of advanced services, only one service,
namely end-of-life services, connects to the field of sustainability and circular supply
chains. This is fully in line with the KBV view and recent findings about servitization
and sustainability, published by [37] based on secondary data from 1413 manufacturing
companies publicly listed in the USA, and finding a direct link between servitization and
sustainability through the company’s knowledge resources. However, Ref. [38] warns
that especially complex product servitization is at high risk because of dependence on
a large number of suppliers. Ref. [39] explore barriers for implementing the circular
economy through servitization, finding many obstacles despite a high rate of digitalization
of manufacturing companies. Thus, it can be concluded that servitization (as we defined
it) does support sustainability, supporting H3. Ref. [17] hypothesize that, regardless of
servitization, companies’ revenue growth is probably a consequence of more factors and
their configuration, than just a few contingencies (Model 2). Meanwhile, and contrary
to [13]’s proposition of using the relational view, which argues that companies can achieve
above-normal benefits with deservitization, Model 3 is also non-significant. This can be
explained by two factors. First, provision of basic services is outsourced (deservitized)
and thus the service provider generates the service revenue and not the manufacturing
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company. Second, and for advanced services, complex products tend to have a higher share
of revenues by services. However, the insignificance of the model shows that no abnormal
revenues are generated by servitization/deservitization.

7. Conclusions

The contribution of this work is its approach to servitization and deservitization
from the KBV, which is only theoretically proposed by [9]. The paper investigates the
phenomenon of deservitization through the KBV and checks for the mediating effects of
the service provider. In this work, we adopt the KBV view and propositions are empirically
proven using a large European Manufacturing Survey database consisting of 296 cases from
three Southern European countries: Spain, Slovenia and Croatia. We also analyze several
streams of ground theories, the relation view, the resource advantage theory and the config-
urational theory [17], but none of them are supported by our results. The contribution of this
work is that it uses empirical results for the phenomenon (servitization/deservitization),
which in the current literature is more usually investigated or attempted to be proven using
case studies, thus filling the gap created by a lack of empirical studies on the topic. Further-
more, an increasing amount of the current servitization research shows that servitization is
not straightforward, or in other words, that it only brings positive benefits. Deservitization
is an emerging trend in both practice and research, appearing as a potential alternative to
servitization. Another contribution of the paper is that it researches not only advanced
services or advanced sectors, but also the low technology sectors, completely absent from
the case study research.

The main implication for managers is that they should not be forced to servitize,
because servitization might be dangerous if not carried out correctly [3]. Rather, it is more
sensible to cooperate with service providers for provision of services, which is done for
competitive as opposed to financial reasons. Our results show that manufacturers of simple
products tend to deservitize, while manufacturers of complex products tend to servitize.
We found a mediation effect of service provider for simple products but not for complex
products, in line with [13]’s findings. We also found support in the current literature and
this is proven through our H3, that in fact servitization does enhance sustainability and
the circular economy. Furthermore, and on a conceptual note, deservitization could also
contribute to sustainability when, for example, the provider of the outsourced service is a
partner committed to and aligned with sustainable culture, operations and practices.

Our research has some limitations. One is that it is conducted on just three Southern
European countries. Although our sample includes almost 300 manufacturing companies,
the total number of some services may be slightly low. Because of this limited sample
size, our regression model findings and interpretations must be treated with caution. Our
results also cover all NACE C sectors, although some sectors had a lower number of
responses. Nevertheless, it was our decision to cover the entire manufacturing industry
and we firmly believe that our results are still a valuable contribution to the servitization
and deservitization topic.

Based on these limitations, we suggest some potential directions for future research.
A new round of the EMS survey is being executed in 2022, in which the questions on
servitization have been enhanced and included in the core questionnaire for all participating
countries. This will enable our results to be tested on a much more up-to-date and larger
sample of manufacturing companies, including from the same and other countries. This fact
will also facilitate a more in-depth analysis of servitization and deservitization in specific
industries. Last, and most importantly, our research offers the possibility of covering a
more longitudinal perspective on servitization and deservitization developments.

Author Contributions: Conceptualization, ].P., A.B. and I.P.,; methodology, ].P,; software, J.P.; valida-
tion, ].P. and I.P.; formal analysis, ].P.; writing—original draft preparation, J.P.; writing—review and
editing, I.P. and A.B. All authors have read and agreed to the published version of the manuscript.



Sustainability 2022, 14, 11885 15 of 16

Funding: This research was funded by the Croatian Science Foundation, grant number O-1861-
2014—3535 Building competitiveness of Croatian Manufacturing. The authors also acknowledge the
financial support from the Slovenian Research Agency (Research Core Funding No. P2-0190).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to confidentiality reasons.

Acknowledgments: We would like to thank all the CEOs and production managers for providing
valuable answers to the European Manufacturing Survey questionnaire in Croatia, Slovenia and
Spain in the 2015 edition.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Paiola, M.; Schiavone, F.; Grandinetti, R.; Chen, J. Digital servitization and sustainability through networking: Some evidences
from IoT-based business models. J. Bus. Res. 2021, 132, 507-516. [CrossRef]

2. Raddats, C.; Kowalkowski, C.; Benedettini, O.; Burton, J.; Gebauer, H. Servitization: A contemporary thematic review of four
major research streams. Ind. Mark. Manag. 2019, 83, 207-223. [CrossRef]

3. Benedettini, O.; Swink, M.; Neely, A. Examining the influence of service additions on manufacturing firms’ bankruptcy likelihood.
Ind. Mark. Manag. 2017, 60, 112-125. [CrossRef]

4. Kowalkowski, C.; Gebauer, H.; Kamp, B.; Parry, G. Servitization and deservitization: Overview, concepts, and definitions. Ind.
Mark. Manag. 2017, 60, 4-10. [CrossRef]

5.  Brax, S. A manufacturer becoming service provider—Challenges and a paradox. Manuf. Serv. Qual. 2005, 15, 142-156. [CrossRef]

6.  Gebauer, H.; Fischer, T.; Fleisch, E. Overcoming the Service Paradox in Manufacturing Companies. Eur. Manag. ]. 2004, 23, 14-26.
[CrossRef]

7. Neely, A. Exploring the financial consequences of the servitization of manufacturing. Oper. Manag. Res. 2008, 1, 103-118.
[CrossRef]

8.  Erkoyuncu, J.A.; Durugbo, C.; Roy, R. Identifying uncertainties for industrial service delivery: A systems approach. Int. |. Prod.
Res. 2013, 51, 6295-6315. [CrossRef]

9.  Valtakoski, A. Explaining servitization failure and deservitization: A knowledge-based perspective. Ind. Mark. Manag. 2017, 60,
138-150. [CrossRef]

10. Oliva, R.; Kallenberg, R. Managing the transition from products to services. Int. J. Serv. Ind. Manag. 2003, 14, 160-172. [CrossRef]

11.  Josephson, B.W.; Johnson, J.L.; Mariadoss, B.J.; Cullen, J. Service transition strategies in manufacturing: Implications for firm risk.
J. Serv. Res. 2016, 19, 142-157. [CrossRef]

12.  Grant, RM. Toward a knowledge-based theory of the firm. Strateg. Manag. J. 1996, 17, 109-122. [CrossRef]

13. Ayala, N.F; Gerstlberger, W.; Frank, A.G. Managing servitization in product companies: The moderating role of service suppliers.
Int. J. Oper. Prod. Manag. 2019, 39, 43-74. [CrossRef]

14. Dyer, ].H.; Singh, H. The relational view: Cooperative strategy and sources of interorganizational competitive advantage. Acad.
Manag. Rev. 1998, 23, 660-679. [CrossRef]

15. Eloranta, V,; Turunen, T. Seeking competitive advantage with service infusion: A systematic literature review. J. Serv. Manag.
2015, 26, 394-425. [CrossRef]

16. Raddats, C.; Baines, T.; Burton, ].; Story, V.M.; Zolkiewski, ]. Motivations for servitization: The impact of product complexity. Int.
J. Oper. Prod. Manag. 2016, 36, 572-591. [CrossRef]

17.  Bohm, E.; Eggert, A.; Thiesbrummel, C. Service transition: A viable option for manufacturing companies with deteriorating
financial performance? Ind. Mark. Manag. 2017, 60, 101-111. [CrossRef]

18. Ziaee Bigdeli, A.; Bustinza, O.F; Vendrell-Herrero, F.; Baines, T. Network positioning and risk perception in servitization:
Evidence from the UK road transport industry. Int. |. Prod. Res. 2018, 56, 2169-2183. [CrossRef]

19. Fang, E.; Palmatier, R.W.; Steenkamp, J.-B.E.M. Effect of service transition strategies on firm value. J. Mark. 2008, 72, 1-14.
[CrossRef]

20. Suarez, EE; Cusumano, M.A.; Kahl, S.J. Services and the business models of product firms: An empirical analysis of the software
industry. Manag. Sci. 2013, 59, 420—435. [CrossRef]

21. Lee, S.; Yoo, S.; Kim, D. When is servitization a profitable competitive strategy? Int. J. Prod. Econ. 2016, 173, 43-53. [CrossRef]

22. Sousa, R.; da Silveira, G.J.C. The relationship between servitization and product customization strategies. Int. J. Oper. Prod.
Manag. 2019, 39, 454-474. [CrossRef]

23. Laursen, K. Keep searching and you'll find: What do we know about variety creation through firms’ search activities for

innovation? Ind. Corp. Change 2012, 21, 1181-1220. [CrossRef]


http://doi.org/10.1016/j.jbusres.2021.04.047
http://doi.org/10.1016/j.indmarman.2019.03.015
http://doi.org/10.1016/j.indmarman.2016.04.011
http://doi.org/10.1016/j.indmarman.2016.12.007
http://doi.org/10.1108/09604520510585334
http://doi.org/10.1016/j.emj.2004.12.006
http://doi.org/10.1007/s12063-009-0015-5
http://doi.org/10.1080/00207543.2013.794316
http://doi.org/10.1016/j.indmarman.2016.04.009
http://doi.org/10.1108/09564230310474138
http://doi.org/10.1177/1094670515600422
http://doi.org/10.1002/smj.4250171110
http://doi.org/10.1108/IJOPM-08-2017-0484
http://doi.org/10.5465/amr.1998.1255632
http://doi.org/10.1108/JOSM-12-2013-0359
http://doi.org/10.1108/IJOPM-09-2014-0447
http://doi.org/10.1016/j.indmarman.2016.04.007
http://doi.org/10.1080/00207543.2017.1341063
http://doi.org/10.1509/jmkg.72.5.001
http://doi.org/10.1287/mnsc.1120.1634
http://doi.org/10.1016/j.ijpe.2015.12.003
http://doi.org/10.1108/IJOPM-03-2018-0177
http://doi.org/10.1093/icc/dts025

Sustainability 2022, 14, 11885 16 of 16

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

Finne, M.; Brax, S.; Holmstrom, J. Reversed servitization paths: A case analysis of two manufacturers. Serv. Bus. 2013, 7, 513-537.
[CrossRef]

Kowalkowski, C.; Windahl, C.; Kindstrom, D.; Gebauer, H. What service transition? Rethinking established assumptions about
manufacturers’ service-led growth strategies. Ind. Mark. Manag. 2015, 45, 59-69. [CrossRef]

Kreye, M.E. Does a more complex service offering increase uncertainty in operations? Int. J. Oper. Prod. Manag. 2019, 39, 75-93.
[CrossRef]

Neely, A.; Benedetinni, O.; Visnjic, I. The Servitization of Manufacturing: Further Evidence. In Proceedings of the 18th European
Operations Management Association, Cambridge, UK, 3-6 July 2011.

Bustinza, O.F,; Bigdeli, A.Z.; Baines, T.; Elliot, C. Servitization and Competitive Advantage: The Importance of Organizational
Structure and Value Chain Position. Res.-Technol. Manag. 2015, 58, 53-60. [CrossRef]

Baines, T.S.; Lightfoot, H.; Evans, S.; Neely, A.; Greenough, R.; Peppard, J.; Roy, R.; Shehab, E.; Braganza, A.; Tiwari, A.; et al.
State-of-the-art in product service-systems. Proc. Inst. Mech. Eng. Part B |. Eng. Manuf. 2007, 221, 1543-1552. [CrossRef]

Eggert, A.; Thiesbrummel, C.; Deutscher, C. Differential effects of product and service innovations on the financial performance
of industrial firms. J. Bus. Mark. Manag. 2014, 7, 380-405.

Eggert, A.; Hogreve, ].; Ulaga, W.; Muenkhoff, E. Industrial services, product innovations, and firm profitability: A multiple-group
latent growth curve analysis. Ind. Mark. Manag. 2011, 40, 661-670. [CrossRef]

ISI European Manufacturing Survey (EMS). 2015. Available online: http:/ /www.isi.fraunhofer.de/isi-en/i/projekte /fems.php
(accessed on 10 July 2018).

Bikfalvi, A.; Jager, A.; Lay, G. The incidence and diffusion of teamwork in manufacturing—Evidences from a Pan-European
survey. J. Organ. Change Manag. 2014, 27, 206-223. [CrossRef]

Armstrong, J.S.; Overton, T.S. Estimating nonresponse bias in mail surveys. J. Mark. 1977, 14, 396-402. [CrossRef]

Podsakoff, PM.; MacKenzie, S.B.; Lee, J.-Y.; Podsakoff, N.P. Common method biases in behavioral research: A critical review of
the literature and recommended remedies. J. Appl. Psychol. 2003, 88, 879-903. [CrossRef] [PubMed]

Hair, J.; Black, W.; Babin, B.; Anderson, R.; Tatham, R. Multivariate Data Analysis; Prentice-Hall International: New York, NY,
USA, 2009.

Zhang, J.; Qi, L.; Wang, C.; Lyu, X. The impact of servitization on the environmental and social performance in manufacturing
firms. J. Manuf. Technol. Manag. 2022, 33, 425-447. [CrossRef]

Zhang, Z.; Li, L.; Zhang, H. A Sustainable Innovation Strategy Oriented toward Complex Product Servitization. Sustainability
2022, 14, 4290. [CrossRef]

Langley, D.J. Digital Product-Service Systems: The Role of Data in the Transition to Servitization Business Models. Sustainability
2022, 14, 1303. [CrossRef]


http://doi.org/10.1007/s11628-013-0182-1
http://doi.org/10.1016/j.indmarman.2015.02.016
http://doi.org/10.1108/IJOPM-01-2018-0009
http://doi.org/10.5437/08956308X5805354
http://doi.org/10.1243/09544054JEM858
http://doi.org/10.1016/j.indmarman.2011.05.007
http://www.isi.fraunhofer.de/isi-en/i/projekte/fems.php
http://doi.org/10.1108/JOCM-04-2013-0052
http://doi.org/10.1177/002224377701400320
http://doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
http://doi.org/10.1108/JMTM-11-2020-0451
http://doi.org/10.3390/su14074290
http://doi.org/10.3390/su14031303

	Introduction 
	Literature Review on the Deservitization Phenomenon and Possible Theoretical Lenses 
	Reflections on Which Theoretical Lens Is Appropriate to Study Deservitization 
	Servitization/Deservitization and Product Complexity 

	Hypotheses Development 
	Research Design and Methodology 
	Measures 
	Confirmatory and Exploratory Factor Analysis of Services 
	Descriptive Data 

	Results 
	Discussion 
	Conclusions 
	References

