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Abstract

Many manufacturers provide a lot of accompanying services to their products. However, not all of them supply smart services, because
the move towards these is not easy, especially for SMEs, which often struggle with a lack of money, insufficient digital technologies
or unskilled employees. The aim of this paper is to find out if smart service provision depends on cooperation flexibility, innovation
flexibility, innovation performance and business performance in SMEs. To fulfil the research aim, quantitative research was carried
out among 112 Czech electrotechnical SMEs. The findings show that the higher the rating companies give to working with external
customers, the less chance they have of providing smart services. Thus, SMEs who value cooperation flexibility with external customers
as lessimportant are more likely to provide smart services. The higher rating companies give to product innovation flexibility, the higher

the chance for providing smart services. Thus, we can expect companies who value product innovation flexibility more highly to more

likely deliver smart services.
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1 Introduction
A lot of manufacturers work on the transformation of their
tangible products to provision services to satisfy their cus-
tomers with better complexity. Accompanying services are
able to support the company position on the markets and
are one of the important sources of competitive advantage.
With the growing importance of digital technology, man-
ufacturers are starting to offer smart services to their cus-
tomers. Digital technologies assist companies to produce
and deliver "individual customized" products and ser-
vices. Hence, customers could be operated on an individ-
ual basis, which could improve customer satisfaction and
conforming their quality expectations (Sader et al., 2019).
The process of integrating services to tangible products is
called servitization, and the integration of smart services
is called smart servitization.

The issue of smart servitization is specific for SMEs,
where the implementation of smart technologies is more
demanding due to the often limited financial and personnel

capacities. Cooperation between companies is very import-
ant today and is gaining in importance. Equally, the impor-
tance of flexibility, which is more and more recognized
as essential for building a sustainable competitive advan-
tage in product innovation, is increasingly important.

To be able to better understand the situation in man-
ufacturing SMEs in the field of smart service provision,
this paper sets out to ascertain if smart service provision
depends on innovation and cooperation flexibility and inno-
vation and business performance in electrotechnical SMEs
in the Czech Republic. The categorization of SMEs in the
research is in accordance with the World Bank's definition
of SMEs as enterprises employing between 10249 employ-
ees. The empirical part of the work is focused on electrical
engineering companies (CZ-NACE 26 and CZ-NACE 27),
which are important representatives of the manufactur-
ing industry and are subcontractors for many other sec-
tors of the economy. In addition, the electrical engineering
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industry is a global industry, which means that on the one
hand, many Czech companies can have customers around
the world, while on the other hand, competitors can also
be global. As a result, it is necessary to constantly focus
on research and development, innovate products, respond
to customer demand, look for production savings and new
trends in the field.

2 Literature review

Many opposing terminologies are used for smart services,
suchas "teleservice" (Borgmeier, 2002), "tele-maintenance"
(Garcia et al., 2004), "telematics" (Chatterjee et al., 2001),
"e-service" (Rowley, 2006), "e-maintenance" (Levrat et al.,
2008) or some variations, combinations or adaptations
using the term "remote", such as "RRDM (Remote Repair,
Diagnostics and Maintenance)" (Biehl et al, 2004).
According to Klein (2017), the term "smart service" has
gained popularity more recently. Smart services that
offer manufacturing services to their products can also be
referred to as accompanying services using smart technol-
ogies. For this paper, the term "smart service" is used.

Also, a lot of definitions for smart services were devel-
oped over last years. Smart services can be perceived
as one of the enablers of servitization (e.g. Grubic and
Peppard, 2016; Neu and Brown, 2008) and are the appli-
cation of specialized competences, through deeds, pro-
cesses, and performances that are enabled by smart
products (Beverungen et al., 2017). "Smart services are
technologically-mediated services actively delivered
by the provider through accessing a remote asset and
exchanging data through built-in control and/or feed-
back devices" (Klein, 2017). Finally, as Allmendinger and
Lombreglia (2005) declare, "Soon, it will not be enough
for a company to offer services; it will have to provide
smart services.".

Smart services can also offer some valuable ben-
efits for their providers and also for their customers.
Smart services are more competitive, offer new sources
of revenue, higher margins, and considerable cost savings
(Kiissel et al., 2000). They provide the opportunity to learn
from customers, establishing a basis for research and devel-
opment, sales or marketing activities (Laine et al., 2010).
Smart services allow to detect or early predict machine
failures or defective products at early stages and can offer
instant root cause analysis as well as instant recommenda-
tions of proper remediation (Sader et al., 2019). Porter and
Heppelmann (2014) summarize their position: "Smart ser-
vices offer exponentially expanding opportunities for new
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functionality, far greater reliability, much higher prod-
uct utilization, and capabilities that cut across and tran-
scend traditional product boundaries". Allmendinger and
Lombreglia (2005) state that companies providing smart
services get more than 50 % of revenue and 60 % of mar-
gins from services than from product sales.

Digital resources can be a lever for innovation in SMEs
(Higon, 2012). They also change the way innovation is
managed (Yoo et al., 2009) and make companies more
extroverted (Tambe et al., 2012). Digital resources face
the traditional spatial constraints of companies which
are connected to cooperation in the field of innova-
tion (Deltour et al., 2018). According to Pagani (2013),
an increasing interest in business-to-business collabora-
tion can be expected, based on services, which use smart
technology and can change traditional business operations
and make collaboration a major success factor.

Flexibility has become one of the most useful and nec-
essary tools in today's competitive markets. Flexibility
in manufacturing is widely recognized as a critical compo-
nent for achieving a competitive advantage in the market.
Product innovation flexibility is increasingly recognized
as essential for building a sustainable competitive advan-
tage in an increasingly turbulent market (Liao et al., 2010).

3 Methodology

For a good understanding of the research problem, the
qualitative research was undertaken in manufacturing
companies. The current research is a follow-up to the ear-
lier research held in 60 manufacturing companies.

The questionnaire consisted of seven parts with suitable
questions. Cooperation flexibility was divided into external
cooperation flexibility with customers, external cooperation
flexibility with suppliers and internal cooperation flexibil-
ity. Innovation flexibility was divided into innovation flex-
ibility relating to product and innovation flexibility relat-
ing to accompanying services. Also, the questions related
to innovation performance and business development were
included. The last part of the questionnaire asked for gen-
eral information about the respondents, including a request
about their interest in smart service provision.

The items relating to flexibility were based on
Tomaskova (2005), Liao and Barnes (2015), Obeidat et al.
(2016). The items relating to innovation performance
were based on Liao and Barnes (2015) and Obeidat et al.
(2016). Performance is defined as system of monitoring
individual corporate processes on the way to implement
the appropriate changes in organizational culture, systems
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and processes (Milichovsky, 2015). Business performance
items typically measure the use of marketing perfor-
mance items (items 1-3) and financial performance items
(items 4 and 5). The items relating to provision of smart
service were inspired by Bjerke and Johansson (2015),
Chaudhuri (2018), Grubic and Peppard (2016).

A Likert scale form from 1 to 5 was used for the ques-
tionnaire, where 1 means "No, I don't agree" and 5 means
"Yes, I agree". All parts were tested using Cronbach alpha.
The level of reliability for external cooperation flexibility
for customers was 0.792, for external cooperation flexibil-
ity for suppliers 0.812, for internal cooperation flexibility
0.814, for innovation flexibility relating to product 0.832
(product innovation flexibility), for innovation flexibility
relating to accompanying services 0.890, for innovation
performance 0.677 and for business performance 0.673.
The levels of reliability were good for all parts of the ques-
tionnaire except innovation performance and business
performance where the level of reliability is questionable.

Manufacturing SMEs from the Czech Republic par-
ticipated in the research, especially producers of electric
equipment and electronic components. Manufacturers
participating in the research comply with the Czech indus-
try classification, namely CZ-NACE 26 (Manufacturer
of computer, electronic and optical products) and
CZ-NACE 27 (The Production of Electrical Equipment).
There are 278 companies in CZ-NACE 26 and 575 compa-
nies in CZ-NACE 27 with 10-250 employees according to
Czech Statistical Office. Totally there are 853 companies
(data are from December 2019).

Small and medium manufacturers were selected from
the Amadeus database. Mostly managers and directors
were contacted by email and asked to fill out a ques-
tionnaire, which was web-based. Incomplete question-
naires were discarded. The data was collected from
July to October 2019. The total number of SMEs from
CZ-NACE 26 and from CZ-NACE 27 in the Amadeus
database was 730 (254 SMEs from CZ-NACE 26 and
476 SMEs from CZ-NACE 27). All 730 companies were
contacted, but 22 emails were sent back immediately.
These companies have already ceased to exist or are in lig-
uidation or contact emails were missing and the compa-
nies were no longer traceable. In total, 112 fully completed
questionnaires were received back. The questionnaire
return rate corresponds to 15.8 %. The data analysis was
done by the software package SPSS, Version 17.

The paper is focused on smart service provision and on
cooperation flexibility and innovation flexibility in man-
ufacturing SMEs. The following research question was

proposed RQ: Does Provision of Smart Services depend
on cooperation flexibility, innovation flexibility, innova-
tion performance and business performance in SMEs?
Logistic regression was chosen to fulfill the aim of the
paper. Logistic regression is used to create a model where
the dependent variable is a categorical variable (smart ser-
vice provision). Independent variables (where it is possible
to monitor whether they have an influence on the depen-
dent variable) can be both metric and categorical variables.

4 Findings
The Research Question used binary logistic regression
to describe the dependence of smart services provision
on quantitative research areas. The dependent variable is
dichotomous (Yes, No). Independent variables are metric
variables:

 collaborative flexibility/external - customers,

* collaborative flexibility/external - suppliers,

» collaborative flexibility/internal, innovation flexi-

bility by product,
* innovation flexibility by accompanying services,
* innovation performance and business performance.

The following Table 1 shows the significance of inde-
pendent variables measured by Wald's statistics.

First of all, the view was focused on a constant that
has no logical interpretation in the model. Based on the
p-value of the significance test of the constant, which is
higher than the selected significance level of 0.05, the
constant is statistically insignificant (r doesn't have infor-
mation value for this mode). The model is recreated with-
out a constant. Thus, a new reduced model is calculated,
see Table 2.

Table 1 Significance of variables in the model

B S.E. Wald df p-value Exp(B)

External- ~1558 0590 6987 1  0.008 0211
customers
External-

. 0261 0330 0623 1 0430  1.298
suppliers
Internal 0675 0441 2341 1 0126 1964
Flexibility 0801 048 2719 1 0099  2.228
by product
Flexibility
by accomp. 0296 0424 0488 1 0485 1345
services
Innovation —0416 0380 1200 1 0273  0.660
Performance
Business 0902 0474 3630 1 0057  2.466
Performance
Constant 2726 1591 2937 1 0087  0.065




Table 2 Significance of variables in the model

B SE. Wald df p-value Exp(B)
External- 1849 0.568 10580 1 0001  0.157
customers
External- 0.149 0314 0227 1 0634  LI6l
suppliers
Internal 0.620 0.428 2.102 1 0.147 1.860
Flexibility 0904 0474 3643 1 0056 2470
by product
Flexibility
by accomp. 0219 0407 0291 1 0590 1245
services
Innovation ~0.605 0360 2835 1 0.092 0.546
Performance
Business 0.822 0460 3.191 1 0074 2275
Performance

According to the p-values of the significance tests of the
individual regression coefficients, it can be seen in Table 2
that the only variable having a significant impact on smart
services provision is flexibility in the field of cooperation/
external/customers (p-value < 0.05). Higher values of
p-values indicate there are high correlations between inde-
pendent variables (a multicollinearity problem). For this
reason, the dependence between the independent variables
is determined by a correlation matrix. There are strong
dependences (greater than 0.9) between variables innova-
tion flexibility by accompanying services:

* collaborative flexibility/external-customers,

 collaborative flexibility/external-suppliers,

 collaborative flexibility/external - customers,

* collaborative flexibility/internal and innovation flex-

ibility by product,

* innovation performance,

* innovation flexibility by product, business performance

 innovation flexibility by product.

First of all, the view is focused on the dependence of
innovation flexibility by accompanying services:

 collaborative flexibility/external

* suppliers on collaborative flexibility/External-

customers.

New reduced models are calculated by removing the
relevant variables or pairs of variables from the original
model. These reduced models are compared (R? is taken
as a criterion). The best model is presented in Table 3.

The problem of the existence of a strong dependence
of collaborative flexibility/internal, innovation perfor-
mance, business performance on innovation flexibility
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Table 3 Significance of variables in the model

B SE. Wald df p-value Exp(B)
External- S1781 0517 11883 1 0001  0.168
customers
Internal 0.699 0.414 2844 1 0092 2012
Flexibility 1.044 0374 7775 1 0005  2.841
by product
Innovation 0566 0354 2.557 1 0.110 0.568
Performance
Business 0.843 0461 3352 1 0067 2.324
Performance

by product is solved in the same way. New reduced models
are calculated by removing the relevant variables or pairs
of variables or triplet of variables from the original model.
These reduced models are compared (R? is taken as a cri-
terion). The best model is presented in Table 4.

Table 4 shows two variables that do not correlate sig-
nificantly. Thus, the model describing the provision of
smart services can only be described as shown in Table 4.

Both variables in this model are statistically significant
(p-value < 0.05). According to the last column Exp (B),
which is the exposed coefficient or chance, the provision
of smart services can be interpreted by changing the pre-
dictor by one.

The higher the rating companies give to working
with external customers, the less chance they have of
providing smart services. Thus, for companies evaluat-
ing worse cooperation with external customers, we are
more likely to provide smart services. The higher the rat-
ing companies give innovation to the product, the higher
the chance they have of providing smart services. Thus, to
companies evaluating product innovation, we can be more
likely to deliver smart services.

Looking at the results in terms of whether the busi-
ness score in each region affects smart services provision,
it can be said that the chances of providing smart services
for an enterprise evaluating cooperation flexibility/exter-
nal/customers average 2, is 0.439 times higher than the
company that evaluates flexibility in the field of collabo-
ration/external/customers on average 1. So it can be said
that the increasing evaluation of flexibility in the field of

Table 4 Significance of variables in the model

B SE. Wald df p-value Exp(B)
External- -0.824 0257 10267 1 0001  0.439
customers
Flexibility 0970 0308 9958 1 0002  2.639
by product
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cooperation flexibility/external/customers reduces the
chances of providing smart services. It can also be seen
from the other side, which means that a company evaluat-
ing flexibility in external cooperation - customers on aver-
age 1, has 2.278 times higher chances of not providing
smart services than an agency evaluating cooperation
flexibility in external cooperation - customers on aver-
age 2. The chances of providing smart services for a man-
ufacture that evaluates innovation flexibility for a product
average of 2, are 2.639 times higher than a company that
evaluates innovation flexibility for a product average of 1.

5 Discussion

To fulfill the research question stated above, logistic
regression creates a model describing the impact of some
areas on smart service provision. The quantitative research
carried out confirmed only two areas. The general model
for seven parts looks like this:

7 (x)

log— =o+ ﬂlxl + ﬁzxz + B3x3 + B4x4 + ﬂst
1-7(x)
+Psxs + By,

The resulting model looks like this:

7 (x)
log———=fx, + B,x,,
1-7(x)
specifically:
tog =) _ 0 824x +0.97x,.
1-7(x)

Interpretation is not via the graph but table and chances,
see Table 4. The higher the rating companies give to working
with external customers, the less chance they have of provid-
ing smart services. Thus, for companies evaluating worse
cooperation with external customers, they are more likely to
provide smart services. The higher the rating companies give
to innovation of the product, the higher the chance they are
of providing smart services. Thus, for companies evaluating
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