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ABSTRACT

This article aims to examine how the theory of co-production can be connected with
servitization and digitalisation and used together for the public service development
with the help of discrete-event simulation modelling to highlight time-related
deficiencies of a complex public service process, which is most commonly used by
patchwork families. Data was taken from the Guardianship Office in Gy6r (Hungary),
based on which in-depth interviews were conducted. Based on the legal background
and the interviews, the authors of the article created the process model of the
contacting procedure. Based on the model, discrete-event simulation was used to
identify the process elements for potential improvement through servitization.
Discrete-event simulation showed the insufficiency of national regulation regarding
the whole process and weaknesses of the contacting procedures in terms of quality
and success. Basic reasons were found for the dissatisfaction expressed by participants
of the procedures (administrators and customers). The increasing customer demand
for high quality and efficient public services and failures in the New Public Management
(NPM) in Eastern European countries require other approaches to advance. The paper
connects the theory of co-production and servitization in a public service context and
demonstrates how a complex public service can be examined with this approach to
find possible improvements. The government must change the process regulation
considering the number of the cases, the workload of administrators and family types
(divorced or patchwork). The emphasis should be placed on the training and experience
of administrators.
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2015). These expectations in the globalised and

In the age of ever-increasing stakeholder expec-
tations, developing new and improving on existing
public services is a challenge for every government
(Lathrop et al., 2010; Ringold et al., 2013; O’ Toole,

rapidly digitalising world are pushing governments
to find new ways to meet the needs of their citizens
at the same or higher levels of efficiency than before
(Casalino et al., 2013). Because of this, public
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administration as a profession is facing increasing
stakeholder expectations (Lathrop et al., 2010; Rin-
gold et al, 2013; O’Toole Jr. & Kenneth, 2015).
Solving complex problems of knowledge economy
requires the collaboration of different actors for
regions to mobilise and utilise sources, accelerate
growth and improve competitiveness (Tamandl et
al., 2014). The satisfaction with actors of the public
sector can improve the competitiveness of cities
(Filep et al., 2010). Citizens of a state can be consid-
ered as customers, but customer satisfaction is
a complex concept, which is difficult to define prop-
erly (Stoker, 2006; Meynhardt, 2009). Moreover, the
most attractive opportunities for IT companies are
the solutions required by governments, manufactur-
ing companies, and banks, so the IT companies are
also interested in entering a new market (Reicher,
2014). In Eastern European countries, the dominant
approach in the public service sector is the Weberian
model (Jenei, 2009; Drechsler, 2009; Hajnal et al,,
2018). After the change of the regime in the Eastern
European countries, governments started to improve
their public sectors. First, they used the New Public
Management model to change the public services
using available positive examples (Barberis, 1988;
Kettl, 1995; O’Toole, 1997; Kaboolian, 1998; Terry,
1999; Lindquist & Paquet, 2000; Stark, 2002; Hood
& Peters, 2004). The expectation for NPM was to
improve the methods used and to make them more
flexible to achieve higher consumer satisfaction in
the public sector. Of course, there were also exam-
ples for making things worse than before (Osbore &
Gaebler, 1992; Mintzberg, 1996; Drechsler, 2005) as
NPM proved to be ineffective in terms of several
aspects at a later stage, especially in Eastern Euro-
pean countries (Pollitt-Bouckaert, 2000; Hajnal,
2004; Drechsler, 2005; 2008; Nemec, 2010; Bouck-
aert, 2011; Drechsler et al., 2015).

The purpose of this paper is to examine possible
ways to apply the long-existing phenomenon of
servitization (Vandermerwe & Rada, 1988) in the
field of public administration and use it for the
development of a complex public service. While the
concept of servitization is well-known in the manu-
facturing contexts, it has not or rarely has been used
for public services.

Servitization generally means developing inno-
vative capabilities that could complement and
enhance product offerings. However, in this case,
the authors of the article did not apply servitization
to products but examined ways to improve the
organisational capacity of a government agency to

enhance the offered service. The paper connects the
theory of co-production and servitization in a pub-
lic service context and demonstrates how a complex
public service can be examined using this approach
to find possible improvements. The paper gives an
overview of current research trends while examin-
ing how governments can use digital solutions for
the servitization of public services.

The article uses the contacting procedure of
Hungarian guardianship offices as an example. It
discusses the steps of this complex service, demon-
strates the specifics of the guardianship procedure
and uses a simulation modelling approach to visual-
ise and analyse the service process. Because this
service is mostly used by patchwork families to settle
issues, the nature of patchwork families — as the
main customers of the service process and who
would benefit the most from the servitization
improvements — is discussed to help understand
the nature and complexity of the service.

The main research question focuses on the pos-
sibility to improve elements of a complex service.
This paper is the first phase of a lengthier research
effort, trying to identify the possibilities and restric-
tions of the application of servitization-based solu-
tions in the public field.

As a result of the research, the simulation high-
lights the time-related deficiencies of the service
process as it shows how much longer it takes to fin-
ish the process in reality compared to how regula-
tions define it, and how this situation affects the
administrators who have to pay the penalty if the
service delivery takes too long. Timely delivery is
also essential for the head of the guardianship office,
as it is the basis for effectiveness and judgement.

Time is a relevant factor in public service. Con-
sumers find it important to receive the results of the
public service as quickly as possible and of the high-
est quality possible. Services can be divided into
different categories based on their complexity
(Benedettini & Neely, 2015). Some services are less
time consuming and can be easily standardised and
digitalised, e.g., applying for a passport or renewing
an ID card. In many countries, these public services
are available from home, so for customers who do
not want to go to the office personally, everything
can be arranged online. But there are also more
complex public services which are much more time
consuming and their digitalisation and optimisation
could be exceedingly difficult.

Administrators of these public services play
a crucial role in service provision. Customer satis-
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faction is greatly based on their skills as well as per-
sonality and attitude. The measure for the success of
a service is customer satisfaction or dissatisfaction.
The success of good governance of the respective
offices is measured by the satisfaction of clients at
the end of the administered case. Satisfaction is
a complex issue. Nobody enjoys such administrative
procedures; therefore, the services must be fast,
sensitive and definitely successful. Clients prefer
cases to be administered in one place or at least with
little legwork. Different types of business conduct
can be encountered in district offices. Some cases
are referred to as typical and affect the majority of
clients, while others affect only a small target group.
One such small target group is patchwork families,
which are a specific group affected in many cases.
Patchwork families are complex, and the literature
considers them to be inhomogeneous, providing
several different types.

Patchwork families encounter several challenges
in different areas of life. The arrangement and opera-
tion of reorganised families and the preservation of
the mental health of their members are interesting
areas for family psychologists. Sociologists, however,
focus on the emergence of new family types and the
resulting social changes and challenges. Marketing
professionals perceive patchwork families as
a potential target market, which also buys products
and product portfolios that are different from those
selected by traditional families, basing purchase
decisions on different mechanisms. Due to a com-
plex family model, workers living in patchwork
families require more empathy, attention and more
flexible working hours from corporate HR depart-
ments.

It is incredibly difficult to optimise these service
processes and analyse their elements. As NPM can-
not provide practical solutions for this problem,
other methods and approaches must be found. An
examination of the education system by Ramhap et
al. (2017) led to a conclusion that public institutions
should apply marketing and management tech-
niques originating from the business to respond to
challenges arising in the environment and adapt
their competitive ability (Filep & Kovacs, 2005). The
theory of Co-Production and Co-Creation (Boyle
& Harris, 2009; Durose et al., 2013; Nambisan, 2013;
Osborne et al.,, 2013, 2016) provides a practical way
to plan and deliver public services. Servitization
offers a unique approach to the use of new methods
for the analysis and development of public services.

The paper first presents the theoretical back-
ground of co-production and servitization. Next, it
offers the background of the examined contacting
procedure and the nature of patchwork families who
are the most common customers of this service.
Then, the background of discrete-event simulation
is given and the details of the collected data, which
were used to create the simulation of the service
process. The remaining part of the article discusses
the results of the simulation and benefits for cus-
tomers and facilitators from the improvement of the
service.

1. LITERATURE REVIEW

1.1. CO-PRODUCTION AND SERVITIZATION IN
PUBLIC ADMINISTRATION

In the last decades, as technology and society
developed, governments realised the necessity to
find new ways and methods to improve public ser-
vices and maintain their efficiency as well as to
answer to the changing needs of citizens to secure
the satisfaction of the public. With growing expecta-
tions, old-school bureaucratic processes and the
lack of fast and efficient solutions often turn people
against the government, leaving a poor permanent
impression (Richwine, 2012).

According to Nemec et al. (2019), while many
research papers focus on co-production and co-
creation in the international body of literature, only
a few originate from Central and Eastern Europe.
This paper aims to help fill this gap by focusing on
intricate public services, such as the contacting
procedure used at the Hungarian guardianship
office. This research aims to emphasise the impor-
tance of the role played by public service employees
in such processes as they are an essential part of the
service just as customers.

According to Osborne et al. (2013, 2016), co-
production is one of the public policy reforms,
which can be considered an effective way to plan
and deliver public services (Boyle & Harris, 2009;
Durose et al., 2013; Nambisan & Nambisan, 2013).
Osborne et al. presented the conceptualisation of
co-production and highlighted how it was theoreti-
cally rooted in both public management and service
management theory (Osborne & Strokosch, 2013).

In public administration and management lit-
erature, co-production originated from efforts by
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Ostrom (1972) and also by Alford (2014), who re-
evaluated Ostrom’s work. The literature on the New
Public Management presents co-production as
“consumerism’, and also, it can be found in the lit-
erature of the New Public Governance as well as a
systems-level approach to public service delivery
methods.

According to Osborne et al. (2016), the theory
focuses on the way of adding service user participa-
tion to the whole service process aiming to increase
quality. However, from the service management
perspective, the literature says that co-production is
already an essential and core component of service
delivery and delivery is inseparable from co-pro-
duction (Osborne et al., 2016). Users have no choice,
which means that co-production happens whether
they know it or not; thus, co-production is an intrin-
sic process of interaction between service providers
and users when the service delivery happens
(Osborne et al., 2016).

Osborne et al. (2016) focused on the relation-
ship between co-production and the co-creation of
value through public service delivery and explored
this relationship further in a detailed literature
review. It resulted in the definition of “co-production
as the voluntary or involuntary involvement of
public service users in any of the design, manage-
ment, delivery and/or evaluation of public services”
(Osborne et al., 2016, p. 2).

Nabatchi et al. (2016) also defined co-produc-
tion as “the involvement of both users and public
sector professionals in the delivery of public ser-
vices”; however, they also highlighted that “this defi-
nition is neither used consistently nor applied in
ways that make clear what does (and does not) con-
stitute co-production” (Nabatchi et al., 2016).

Because of various other definitions and inter-
pretations, Nabatchi et al. (2017) summarised the
need to clarify whether services of a guardianship
office in general and the contacting procedure in
particular could be examined from the co-produc-
tion point of view, especially because of the nature
of this complex service. According to Alford (2014),
in the case of co-production, public service provid-
ers can be considered regular producers and cus-
tomers (citizens) — the co-producers of the service
process. However, while some authors (Brudney
& England, 1983; Parks et al., 1981; Pestoff, 2006)
stated that involuntary participation with one party
feeling obligated to participate in the service process
could not be considered as co-production, other
authors (Alford, 2002, 2006, 2009; Osborne et al.,

2016) disagreed. In terms of this contradiction, the
authors of this article agree with the latter and, thus,
examined the contacting procedure from the point
of view of co-production.

Servitization can be defined as the innovation of
an organisation’s capabilities and processes to better
create mutual value through a shift from simple sell-
ing to an integrated product and service offering
that delivers value in use (Vandermerwe & Rada,
1988; Neely, 2008; Neely et al., 2011). There are
similarities between private organisations and pub-
lic service providers as they both aim to improve
customer satisfaction, efficiency and effectiveness,
but they also differ from each other in many ways.

Servitization now refers to the process of creat-
ing value by providing additional services to prod-
ucts (Vandermerwe & Rada, 1988). Since its first
appearance, the term was studied from several
angles by scholars to uncover a different kind of
methods and implications of service-led competi-
tive strategies for manufacturers (Wise & Baum-
gartner, 1999; Oliva & Kallenberg, 2003; Slack, 2005;
Shikata, 2019).

In the last three decades, servitization has been
a popular strategy in the manufacturing sector, and
according to the relevant literature regarding the
manufacturing industry, an increasing number of
companies are complementing their products with
value-added services (Vandermerwe & Rada, 1988;
Wise & Baumgartner, 1999; Fang et al., 2008; Baines
& Lightfoot, 2009; Koztowska, 2020). Also, scholars
have shown a steady interest in the understanding of
how firms create value by adding services to prod-
ucts (Cusumano et al., 2015; Németh & Déry, 2019).

Numerous examples of servitization include
areas of finance, transportation, manufacturing
(Dachs et al., 2012) and education (Arantes, 2020).
According to the literature, servitization is usually
a subscription model and can be applied to most
industries in one way or another. It developed out of
the necessity for businesses to remain profitable and
competitive in an age where the financial aspects of
design and manufacturing are becoming increas-
ingly more challenged by emerging markets and,
apparently, the concept of servitization is in strong
connection with value delivery.

The servitization of public services seems to be
a noble but also a tricky challenge. Several signifi-
cant differences exist between private and public
service providers, including, e.g., the lack of com-
petitors. However, in essence, the ultimate goal of
governments and private companies are basically
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the same. Although the approach may be different
(top-down, bottom-up), they both aim to satisfy
customers and save money while increasing effi-
ciency and effectiveness and (Kurucz, 2016). Despite
other reasons, public satisfaction is important for
the government as much as for companies. However,
to satisfy customers by adapting and creating new
and even better products and services, it is impor-
tant to know what they think about the existing situ-
ation.

According to Hockerts and Waver (2002), three
main forms of Product-Service Systems exist. The
first is product-oriented, and in this case, the cus-
tomer gets the ownership of the product while the
manufacturer provides additional services, which
are related to the product directly. The second is
use-oriented, where the service provider retains the
ownership of the product and uses a modified distri-
bution and payment system, such as sharing or
pooling to sell the functions of the product. The
third is result-oriented, in which case the provider
replaces services for products (Hockerts & Weaver,
2002).

Neely (2009, 2012) extended this list with two
additional categories to be able to include the full
scale of servitization applications and results (Neely,
2009, 2012).

The two new categories are integration-oriented
Product-Service Systems and service-oriented
Product-Service Systems. In the first case, compa-
nies conduct a vertical integration adding services at
the downstream of their value chain. In the second
case, companies provide new services for their
products in a way that they integrate those services
into products (Neely, 2009, 2012).

According to Neely (2012, 2013), there are four
main categories of reasons behind the application of
this phenomenon: economic, strategic, environ-
mental and technological (Neely, 2012, 2013). The
first three main categories are usually considered
more or less responsible for applying the concept of
servitization by companies, but there is one more
category, which increasingly accelerates the shift
and can be considered as a major driver of servitiza-
tion. This category is technological reasons (Neely,
2012, 2013).

At one point, technology was only considered as
an enabler of servitization approaches. However,
with the tremendous amount of new innovations
introduced in the last three decades, the world is
now one big pool of infinite data which can be col-
lected and analysed in many ways to gain valuable

information about customer demands and trends.
Thus, the potential for new and innovative services
grows with every year. According to Lightfoot and
other researchers, technology will enable a higher
level of service delivery, and future products and
services can be tailored to individual product needs
of customers. This is possible thanks to the upcom-
ing age of The Internet of Things (IoT), which will
greatly accelerate the servitization in the future as it
will turn the physical world into a digital informa-
tion centre (Baines & Lightfoot, 2013).

“The technology — and particularly the ability
to capture and analyse “big data” — open up some
new opportunities for service innovation” (Neely,
2013, p. 3).

While governments are trying to meet the
growing expectations of citizens, the relationships
between a citizen and a public institution become
more and more complex as they mutually influence
each other. Numerous IT tools are available to be
transferred to the public sector to increase customer
satisfaction, efficiency and effectiveness (Siile, 2018).

Manufacturing companies choose servitization
due to economic, strategic, environmental and tech-
nological reasons. The same reasons apply to the
public sector as well. Digitalisation and new techno-
logical solutions are already present in most public
administration systems on different levels as the
world approaches the age of e-government and
e-governance (Jeong, 2007). While private compa-
nies and public organisations are different in many
terms, fundamentally they both aim to create more
effective and efficient solutions, which are not just
economically acceptable but also satisfy customer
needs. In other words, governments started attempt-
ing the servitization of public services. The literature
clearly shows that servitization is much more than
simply the creation of additional services. It also
changes the way how products and services are per-
ceived.

1.2. THEORETICAL BACKGROUND OF PATCH-
WORK FAMILIES

Professionals representing different disciplines
have been dealing with the sociological and psycho-
logical analysis of the lifestyle of stepfamilies (Cheal,
2002). The actuality of the topic is proved by the rise
in the number of stepfamilies, which has become a
worldwide phenomenon. While 83 per cent of chil-
dren in stepparent families live with their natural
mother, there appears to be little recognition of the
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difference between “intact” and “blended” families
(Beck & Gernsheim, 2002). In the Christchurch
Health and Development Study, nearly one in five
children had experienced three or more family situ-
ations by the age of nine (Fergusson et al., 1984). In
the United States, 12-year olds who had experienced
more than two family changes were more likely to
show disruptive behaviour in school than those who
had experienced none (Kurdek et al., 1995).

The United States Census Bureau (2003)
reported that 16 per cent of all families with children
living at home were classified as stepfamilies. In
Hungary, every sixth child lives in a stepfamily
(Spéder, 2005). Besides the rising international
publicity (Ahuja et al., 1998; Felker et al., 2002; Beck
& Gernsheim, 2002; Fisher et al., 2003) several
research programmes were started in this topic
(Corfman & Ehmann, 1987; Foxman et al., 1989;
Schumaker Dyke, 2005).

Before introducing the literature background, it
is inevitable to define what stepfamily means. (1)
A stepfamily, also known as a blended family or
reconstituted family, is a family, in which one or
both members of the couple have children from
a previous relationship. The member of the couple
to whom the child is not biologically related is the
stepparent, specifically the stepmother or stepfather
(Mintel, 2005). (2) A blended family is a family that
is formed when separate families are united by mar-
riage or other circumstance (Barker, 2003, p. 46). (3)
A reconstituted family (also known as a blended
family) is the sociological term for the joining of
two adults via marriage, cohabitation or civil part-
nership, who have children from previous relation-
ships. (4) A new family made from the remnants of
divorced families (Biblarz & Gottainer, 2000).

In Germany, stepfamilies were first mentioned
in 1984 (Sager et al., 1983). Earlier, such families
were founded by the remarriage of widows with
children. However, a large-scale rise in the number
of divorces became the reason for the frequent crea-
tion of stepfamilies (Clarke & Joshi, 2005). Accord-
ing to Sager (1983), a stepfamily is formed by
marriage (or cohabitation) of two partners, of whom
at least one had already been married. Visher and
Visher (1995) defined a stepfamily as a symbiosis
where at least one adult had the role of a stepparent.
From the point of view of the systems approach,
a nuclear family contains a couple or a parent sub-
system and a child-sibling subsystem. Parents who
do not live together with the family after the divorce
play an important role in the life of the new family as

well (Allan & Crow, 2001). The importance of the
role and values of the family was also emphasised by
Huszka and Platz (2017).

McGoldrick and Gerson (1987) completed
a family map with a genogram. From the outside,
a stepfamily might not differ from a nuclear family;
however, there is a significant difference between
the two (Hetherington, 1999).

The analysis of stepfamilies reveals special
importance of borders, positions, hierarchy and the
connecting subsystems. The most important com-
prehensive typology was made by Sager (1983), who
made a distinction between 24 types of stepfamilies.
Papernow (1980) denoted two types, namely, (a)
a simple stepfamily-system (one parent—child sys-
tem and a stepparent) and (b) a complex family (the
subsystem of two parents and a child). According to
the opinion of Burgoyne and Clark (1981), more
differentiated categories are necessary, and step-
families with one or more common child require
a diverse definition.

Verena Kriahenbiihl (2011) et al. elaborated on
a typology which distinguishes whether a stepfather
or a stepmother joined the system: (1) a family with
a stepmother, (2) a family with a stepfather, (3)
a complex stepfamily, (4) a stepfamily with a com-
mon child or children, and (5) a part-time step-
family. Stepfamilies are less solidary than other
families, and they encounter conflicts due to differ-
ences of family members (Bien et al., 2002; Cling-
empeel et al., 2004; Tinson & Nancarraow, 2007).
Children have less voice in each decision since the
family members do not want the situation to be
more complex (Tinson et al., 2008). Their common
thinking is family-centred, which is why it is often
observed that they try to frame their lifestyle into
that of normal families, denying the differences
(Bray & Berger, 1993). For the members of step-
families, one source of difficulties is that it is not
clear what role is required from them (Fischer,
2005). These families have no common history;
therefore, conflicts can occur regarding child-
upbringing and decision-making in connection
with everyday tasks (Lawton & Sanders, 1994).
Research indicates that problems, such as poverty,
mental health and behavioural issues, difficulties at
school, and general health problems occur more
often among the children (Cockett & Tripp, 1994).
The hardest problem to solve is the material clash.
Money is extremely important in our lives. Although
it is common for a household to manage finances
together, some decision can be made separately
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(having separate bank accounts) (Lansford et al.,
2001). Stepfamilies have to plan more than nuclear
families, which can make household planning and
marriage greatly important (Clark, 2008). However,
the family type affects their purchase decisions-
making and the characteristics of the process itself
as well (Rogers-Rose, 2002; Brown, 2004). Eising-
erné et al. examined the purchase decision process
in patchwork families, stating a difference in the
processes applied by patchwork families compared
to nuclear families (Eisingerné et al., 2012; Eising-
erné, 2014).

1.3. UNWRAPPING THE CONTACTING PROCE-
DURE

The question may arise whether public services,
district offices or their sub-departments have any-
thing to do with patchwork families and their
members. The answer is yes, and primarily at
guardianship offices. The workers of guardianship
offices deal with such cases daily, providing services
to members of patchwork families. Typical cases for
patchwork families are:

o cases related to alimony,

» contacting,

o open adoption matters.

Based on the literature review, it seems impor-
tant to highlight the legal regulation applicable to
contacting. According to the governmental decree
331/2006 (XIL.23) on the roles and responsibilities
in child protection and guardianship affairs and on
the authority and jurisdiction of guardianship
offices, par. 9, the district office for child protection
and guardianship affairs (guardianship office):

o decides about the communications between the
child and the parent, or another person in charge
of contacting, orders monitored contacting in
justified cases, and also orders the mandatory
child protection mediation procedure or the use
of the mandatory supported procedure,

o disposes of the enforcement of the court’s or the
guardianship office’s regulation on communica-
tions.

The following laws apply to the activities of the
guardianship office in general and contacting proce-
dure in particular:

o DPars. 4:178-185 of Chapter 18 on exercising
parental supervision of the Fourth Book (Family
Law) of Act V of 2013 on the Civil Code deal
with communications.

o Article 4 (pars. 27-33/B) of 149/1997 (IX. 10.)
Government Decree on the guardianship offices

and the proceedings of child protection and

guardianship cases deals with contacting.

o Act CL of 2016 on general administrative order,
which entered into force on 1 January 2018, dis-
poses of the rights and obligations of the clients,
of the general administrative deadline and of the
rules of conducting the administrative proce-
dure. Act XXXI of 1997 on child protection and
guardianship administration, disposes of the
rights and obligations of the child and the parent,
and on the main rules of child protection and
guardianship administration.

« The above acts were considered as “literature” as
well as Chapter XVI of the 2nd volume of Polgari
jog kommentar (commentary on civil law com-
mentary) edited by Dr Ferenc Petrik.

o The national government office judges the
requests for legal remedy handed in against the
decisions of the official procedure of the first
instance; the office also states its own professional
case regarding unique decisions, and according
to a determined plan, executes the control of the
authority of the first instance and the target
examination of each field, and in doing so, it has
supervision over the authorities of the first
instance.

The basics of the research are provided in the
model below, which is the basic model of the con-
tacting procedure applied by guardianship offices
(Fig. 1). This model illustrates the above-mentioned
procedure, for the administration of which the law
ensures 60 days. The procedure is considered
a “production process”. The pending question for the
continuation of the research is whether this model is
applicable in the case of patchwork families in its
current form and whether 60 days were enough for
the procedure involving patchwork families as par-
ticipants.

1.4. DISCRETE-EVENT SIMULATION

A simulation is an imitated operation of a real
process or system over time. This includes the crea-
tion of an artificial history of the system and the
observation of this artificial history in order for the
creator to draw conclusions about the operational
characteristics of the real depicted system (Bernard
et al., 2000; Bohdcs, 2012).

A discrete-event simulation model is defined as
one, in which the state variables change only at those
discrete points in time, at which events occur. Dis-
crete-event system simulation is the modelling of
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Submission of an
application for the
execution of the contact

Receiving and filing the
application

(working day following the
receipt)

Formal and substantive
examination of the
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The presentation of
evidence, statements

Attaching evidence.

Hearning witnesses,
experts, and the child

Clarification of the facts of the
case

scalls a statement,
summoning the counter-
party
*holding a trial

Issuing an order taking
effect within 8 days

Decision:
*non-suit
*rejection of the application

sordering execution, imposing
procedural fine

application

Fig. 1. Process steps of the contacting procedure

systems, in which the state variable changes only at
a discrete set of points in time.

The discrete-event simulation tracks the state
changes in the model components at the time the
changes occur. Unlike continuous simulation, where
the clock runs in a continuous manner, the clock in
discrete-event simulation jumps from one scheduled
event to the next. Events can schedule other events,
such as an object entering a machine, which sched-
ules an event for the same object to leave the
machine. Discrete-event simulation only shows the
state changes of the model components at certain
points in time, not continually over time. When
certain events take place, certain model components
change their state and, thus, control the simulation
(Bernard et al., 2000; Bohdacs, 2012).

A simulation is a test, in which a system or the
expected or actual behaviour of the system is studied
in a physical or computer model of the process.
Accordingly, simulations are simplifications of real-
ity that focus more on the system as a whole and less
on its details. The simulation imitates a real phe-
nomenon with the help of the available alternative
technological solutions, which most often means

a simulation software developed for this purpose.
The purpose of the simulation is to create the same
or very similar conditions for users in the virtual
environment at the model level as the simulated
phenomenon. This allows using a virtual environ-
ment that mimics the operation of the original sys-
tem to accomplish a specific task, which greatly
facilitates, e.g., various efficiency and optimisation
efforts (Bernard et al., 2000; Garrido, 2009).

The purpose of the simulation is to understand
the features and essence of processes. It allows
answering the question “What would happen if...?”
without any financial or safety risks. Changes can be
made to parameters, and different setups can be
tried to find the optimal solution during the design
or review phase. The simulation requires a model
that properly describes the steps, relationships and
features of the process. The level of detail and what
“properly” means is always a valid question. These
models are simplified descriptions of reality and, as
a rule of thumb, the model should be simple but also
detailed enough to grasp the general and studied
behaviours of the real process (Bohécs, 2012; Banks
et al., 2013; Prateek, 2015; Martijn, 2017).
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The model not only describes the relationships
and the steps of the processes but features of the
steps. These features involve parameters such as
processing times, input rate, etc. In the case of mod-
elling an existing real-world process, such parame-
ters must be measured or estimated as distributions
to simulate significantly more cases than measured.
The way the model is described is based on the
framework that is used. Usually, simulation frame-
works provide ways and tools to describe the mod-
els, while also allowing to “operate” or “run” these
models. This framework, the set of rules that
describe how to operate the model, can be executed
manually or, more optimally, by software (Prateek,
2015; Martijn, 2017).

2. RESEARCH METHODS

This paper aims to examine how the phenome-
non of servitization could be applied in the field of
public administration and how it could be used for
complex public service development. Servitization
generally means developing innovative capabilities
that could complement and enhance product offer-
ings. In this research, the approach of servitization
is applied in a public service context, and a complex
contacting process is used as an example.

Data was collected from the Guardianship
Office in Gy6r (Hungary), and in-depth interviews
were conducted. Based on the legal background and
in-depth interviews, the process model was created
for the contacting procedure. Based on the model,
discrete-event simulation was applied to identify the
process elements where protentional improvements
could be made through servitization.

The new model was used to create a simulation
about the procedure, to examine the connection and
relationship between the Governmental Regulation
and the practice. Discrete-event simulation showed
the insufficiency of the Governmental Decree
regarding the whole process, weaknesses of the
contacting procedures in the field of quality and
success. The basic reasons for the dissatisfaction of
the procedure participants (administrators, custom-
ers) were found.

In the discrete-event simulation, a specific case
of a patchwork family) was used. Based on the theory
of the authors, it was impossible for the administra-
tors to conduct the whole procedure on time and
with appropriate quality as, if required, it may
involve doctors, policemen, teachers, kindergarten
teachers, psychologist etc.

In the current phase of the research, the authors
conducted seven in-depth expert interviews with
the head and other employees of the Guardianship
Office of Gy6r. The analysis of the model showed
that the time factor, which is especially important
for the procedure, was not indicated at all. Further-
more, the procedural elements, which may repeat or
induce a further delay in the procedure, were not
indicated either. For example, there is no indication
that different parties have to be summoned during
the procedure, which may take a long time due to
the complexity of posting and notification. It may
increase the duration of the procedure by two weeks.

The hearing of the experts (doctor, psychologist,
teacher, and kindergarten-teacher) also takes a long
time and slows the entire procedure down, making
the close on time impossible. During the procedure,
it would often be necessary to use a mediator. Each
affected party can ask for a mediator, but the admin-
istrator can also offer the service. However, admin-
istrators often do not use this option as they are sure
that the procedure would not be closed within 60
days in such a case.

Administrators have two choices. First, they can
comply with the rules and decide on the time, in
which case, the quality would be compromised.
Such an option does not seem appropriate when
dealing with people. Hence the second choice to
exceed the time frame and concentrate on the qual-
ity. However, in this case, administrators fail to
operate within the time limit (especially in the case
of patchwork families), having to pay a fine of HUF
10.000 (EUR 30). None of the choices is good. In
this situation, neither the administrator nor the
affected parties would be satisfied.

Table 1 illustrates the complexity of the contact-
ing procedure used at the Guardianship Office of
Gy6r-Moson-Sopron County in 2017. Each case is
divided into sub-numbers, which means that newer
actions were submitted by parties during the proce-
dures. Obviously, the higher are the sub-numbers,
the more complex is the case, and the more the case
bothers the participants. Furthermore, it increases
the duration as well as the complexity of the proce-
dure. It is a vicious circle, which is difficult to break.

Table 2 shows cases with sub-numbers, in which
patchwork families are/were the participants. Sorted
in the descending order, the data clearly shows that
cases of patchwork families were more difficult.
They had more files, used the more of the adminis-
trator’s time and had little chance to be closed on
time.
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Tab. 1. Contacting procedure of the Guardianship Office of Gyér-Moson-Sopron County in 2017

SUB-NUMBER
11-30

SUB-NUMBER
1-10

MAIN NUMBER

SUB-NUMBER
ABOVE 100

SUB-NUMBER
51-100

SUB-NUMBER
31-50

153 112 27

Tab. 2. Contacting procedure with patchwork families used at the
Guardianship Office of Gy6r-Moson-Sopron County in 2017

SUB-NUMBER PATCHWORK FAMILIES
133 M7
112 M13
109 M1

95 M5
81 M2
58 M6
48 M4
37 M8
28 M3
14 M9
11 M11
10 M12
6 M14
6 M16
5 M15
2 M10

3. RESEARCH RESULTS

The research used the Tecnomatix Plant Simula-
tion software by Siemens, which offers a wide range
of tools to build and operate process simulations
and imitate the behaviour of the real process. First,
the process was built based on how it should look
like according to the laws and regulations detailed
before. The collected data was used to define the
processing time parameters of each step (Fig. 2).

In the simulation, the objects moving from the
source to the sink are individual cases. Each station
of the simulation represents a main step of the con-
tacting procedure, such as the examination on an
application, attaching evidence, decision-making,
etc. Five categories of moving objects were defined
according to the data (Fig. 3).

By using methods to create simple programmes,
the simulation becomes highly customisable, which
is an excellent benefit of this simulation software as
many different and complex scenarios can be prob-
able.

After the simulation of multiple cases with the
built model, the authors of the article concluded that
the average time needed to finish a case was 49 days,
which is within the frame of 60 days. According to
this simulation, an ordinary case can be closed
before the deadline, which is regulated by the law
(Fig. 4). However, as previously discussed, some
could take significantly longer to finish, and this was
suggested by the information collected during the
in-depth interviews. For example, according to the
experience of the administrators, the complexity of
posting and notification could increase the duration
of the procedure by several weeks. However, these
steps were not detailed in the original service pro-
cess. Therefore, the posting and notification process
was added to the simulation model, and its param-
eters were defined according to the experience of the
administrators.

After rerunning the simulation, it turned out
that the average time needed to finish a case was 81
days, which exceeds the current regulation by 21
days. The simulation results correspond to the expe-
rience of administrators who stated that sometimes,
cases could run for several months and even longer
due to their nature and complexity. One solution
could be to improve the posting and notification
process. It could be digitalised at least partially, as
currently, this part of the process is completely
manual and uses regular post and delivery methods
as discussed before. Administrators dealing with a
more complex case, in which multiple external
actors should/could be involved, must notify them
using regular post. Usually, replies are also received
in the same way, whether the actors are sending
back requested data, asking for more detailed infor-
mation or just confirming that they are ready to
participate.

While this difference reveals only one aspect of
the complexity of a public service process, this
research is the first to provide real proof in relation
to for the contacting procedure and its failure to
meet regulations. Thus, steps should be made to re-
evaluate the process regulation in detail and find
ways to improve its efficiency and effectiveness.
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Fig. 2. Simulation model of the contacting procedure according to regulations

Fig. 3. Case categories and numbers defined
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Fig. 4. Simulation model of the contacting procedure with the detailed posting process

4. DISCUSSION OF THE RESULTS

While digitalisation is not the only way towards
the servitization of government services, the tech-
nological developments can make a significant
impact (Sabbagh et al., 2012) on service operations
and processes, which makes digitalisation a promis-
ing avenue to pursue. Trends in the private sector
can provide good examples of innovation in terms
of servitization approaches, which use digitalisation

methods to increase efficiency and effectiveness
(Dinges et al., 2015), and these innovative ideas
could be useful in the public sector as well.
Researchers who studied servitization in the
private sector or in the field of education generally
agree that the technological advancements can lead
to new servitization solutions because customers
create increasingly more data, which can be analysed
and used not just as feedback but also as a resource
to predict future needs. In the very same way, gov-
ernments could use the feedback of the administra-

126



Volume 12 e Issue 3 ¢ 2020

ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

tors to create better services and to predict future
needs, which could lead, e.g., to shorter queues and
faster service.

In the last decades, as our technology and soci-
ety rapidly developed, governments realised the
necessity to develop new ways and methods for ser-
vices to maintain efficiency and answer the changing
needs of citizens to secure the satisfaction of the
public.

The authors of this article believe that public
service digitalisation and emerging e-government
solutions can play the role of enablers and accelera-
tors of the servitization of public service systems
just as they earlier did in the private sector. However,
because of the general differences between private
and public service providers, new solutions should
be implemented carefully.

We could see that contacting procedures are
especially complex and lengthy. The law requires the
administrators of the guardian office to strictly
remain within the timeframe allotted for case
administration; however, it does not consider either
the complexity of the cases or different family types.

CONCLUSIONS

Based on the simulation model, the service
process takes longer to finish than the allowed time-
frame, which corresponds with the collected data
and experience of the guardianship office adminis-
trators. The analysis of the model showed that the
time factor of the procedure was not indicated at all.
Furthermore, the procedural elements that may
have to be repeated or create further delays in the
procedure were not indicated either. For example,
different parties have to be summoned during the
procedure, which may take a long time due to the
complexity of posting and notification. It may
increase the duration of the procedure by up to two
weeks.

This situation can immensely affect the quality,
efficiency and effectiveness of these processes as
administrators are forced to take shortcuts in some
cases to save time, which also affects customer satis-
faction. The research is the first effort that provided
real proof for the contacting procedure and its fail-
ure to comply with regulations. Thus, steps should
be made to re-evaluate the process regulation in
detail and find ways to improve efficiency and effec-
tiveness.

By using the theory of co-creation to examine
a public service process and its steps and partici-
pants and combining it with a digital servitization
approach, public services can be viewed from a new
angle. In the case of complex public services, where
administrators are an inseparable part of the pro-
cess, their feedback and experience can be used to
map and analyse the process and find possible
improvements with the help of digital solutions.

This study presents the initial steps of the
research. The further aim of the research is to
describe the contacting procedure with the help of a
model that includes all elements of the procedure
and considers the time factor as well as the possible
risks. After the creation of the model, the authors
aim to introduce the actual time needed for the
procedure with the help of simulation and to discuss
the optimal timeframe of the procedure in the case
of patchwork families. The long-term goal is to call
the attention of decision-makers to optimise the
procedural deadline to ensure the satisfaction of
both parties and the administrators.
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