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Abstract

Achieving high total volume, high variety batch size production can be
quite expensive. In this vision paper, the methodology of achieving this at low
costs and the available technologies in the field of e-mobility production are
described. The focus of this research lies in high adaptive and cognitive
aspects in the assembly. To match the high flexibility of a Flexible
Manufacturing System while considering costs, a use case of an e-axle
assembly is being done. E-axle is chosen due to the ongoing electrification of
mobility as the demand of mass production is low. Hence, a solution for
implementing a set of methodologies for an adaptive manufacturing system
with respect to assembly and implementation efforts is shown. A LoPA (Level
of Practical Application) matrix is presented of all the possible adaptive
technologies that are feasible to implement in the e-assembly line.

Keywords: Adaptive Smart Assembly, e-Mobility, Cognitive Production,
High Variety Batch Production, Level of Practical Application (LoPA).

1. Introduction

In the last century, researches were focused on low-cost products and
achieving them with mass production with highly efficient Dedicated
Manufacturing Systems (DMS). These are used for manufacturing high
quantities of the similar product at low throughput times. Hence, DMS are
fixed and have a monotonous sequence of steps. If an additional process step
for one part is required, the efficiency of this system decreases significantly.
(Ko, Hu, & Huang, 2005).



7" Mediterranean Interdisciplinary Forum on Social Sciences and Humanities,
MIFS 2019, 16-17 May, Barcelona, Spain, Proceedings

Now given the shift in recent years, researches are focusing on Flexible
Manufacturing Systems (FMS) to keep pace with the ongoing mass
customization. Flexible Manufacturing Systems are versatile and adaptive to
variety of products. But, the complexity of FMS and costs of implementing
such a system is quite high. Also, FMS has a lower productivity compared to
DMS as the production steps are not conducted simultaneously (Abou-El-
Hossein, Theron, & Ghobashy, 2015). Thus, an advantage of FMS would be
that it has a vast amount of flexible automation. It is also noted that majority
of users in the industry are not satisfied with the FMSs because of variety of
problems including lack of reconfigurability as a result of their fixed capacities
and functionalities (Mehrabi, Ulsoy, Koren, & Heytler, 2002). These are the
two opposed types of manufacturing systems.

One of the challenges of the 21st century is the dynamic interaction
between the distinct manufacturing processes and adaptability machines
developed by engineers (Sugiarto, Axenie, & Conradt, 2016). The variances
in vehicle types of electromobility (e-mobility) are high and the batch size is
low, which in turn makes the manufacturing and assembling costs higher
(Marcel Schwartz, Dipl.-W irt.-Ing. Dominik Kolz, & Katharina Heeg, 2016).
Thus, the manufacturers are dependent to match this high flexibility and
variety. To match the high flexibility of an FMS system while considering
costs, a use case of an e-axle assembly is being done. E-axle is considered as
the market maturity of the electric vehicle sector is low (“Electric Car (Market)
Data,” 2018). Hence, the goal would be to implement a set of smart
technologies for an adaptive assembly system with respect to e-mobility. Also,
the focus is to achieve the right balance between the machines and humans to
make the assembly process simpler, faster and less expensive by combining
the proven methodologies.

This paper outlines the planned research in terms of investigating how
the aforementioned adaptivity can be achieved in an e-axle assembly. To do
so, the existing process design of the assembly is analyzed to identify the
technological gaps. Further, to bridge this disparity, requirements of adaptive
assembly system are described. Additionally, the research gap is presented by
combining the benefits of these concepts and presenting the various
technologies. Finally, with the help of verification models, the paper draws an
outline of expected results.

2. Process Analysis and Requirements
2.1  Existing Process Design

To develop an adaptive assembly system the process sequence is
defined. To do so, the assembly sequence for an existing specific e-axle (as
illustrated in Figure 1) is analyzed first (short overview).
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Pre-Assembly 1 Station 1

« Mounting of s Insert stator
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shaft, outer

hearing drive shaft

Pre-Assembly 2 = Assembly housing
= Attach Inverter

= Inserting and
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« Plugging in the
drive

= Induction heating

« Apply sealant

Fig. 1. Structure of the e-axle assembly.

The assembly sequence is an ideal case of flow or series assembly. All
the parts are transported to the pre-assembly station except for the rotor and
stator, which are supplied to station 1. All the tasks are performed manually.
There are two end of line testing stations (EOL 1 & 2) which have a machine
for testing the final run of the axle. The yearly requirement is to assemble 4000
axles, thereby the daily output would be roughly 20 axles considering 205
working days. However, additional e-axles would be assembled on this
assembly line. Thus, the aim is to make the assembly line adaptive thereby
reducing the assembly time for this specific e-axle.

Since the yearly output of an e-axle is low, implementing a fully
automatic assembly would not be feasible and cost effective. As described in
a case study done in (Wiendahl et al., 2007), implementing an automated
system for lower throughput per day can be expensive. Figure 2 describes the
summary relation between output volume and costs based on (Wiendahl et al.,
2007).
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Fig. 2. Assembly cost for automated assembly versus hybrid assembly cells
(Wiendahl et al., 2007).

2.2 Requirements of Adaptive Assembly

After the thorough literature review phase, four main concepts were
derived (Migration manufacturing, Holonic Manufacturing System,
Reconfigurable Manufacturing System, Cognitive Factory — HMI). These
concepts focus on one or more core areas of an assembly plant along with their
KPIs (Key Performance Indicators). For example, if “throughput” is
considered, the concept of HMS, RMS, and Cognitive Factory achieve this
KPI. Likewise, the concept of Migration Manufacturing focusses on the KPI:
“Area” and so on. These KPIs forms the basis as a requirement of an adaptive
assembly. Table 1 shows these 4 concepts, core areas and respective KPIs.
Marked “X” indicates that the concept targets a specific core area.
Table 1. Concepts, core areas and their KPIs.

Concepts
Core | Key Migration | Holonic Reconfigur | Cogniti
Area | Perfroma  Manufactu @ Manufactu @ able ve
nce ring ring System | Manufactu @ Factor
Indicator (HMS) ring System |y -
s (KPls) (RMS) HMI
Layou  Area (m?), x
t design of
layout
Proces = Throughp X X X
S ut, Overall
Equipmen
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3. State of the Art

As shown in table above, the concepts focus on 4 main core areas of
the assembly plant which in turn has several KPIs. These concepts are selected
as they are most suitable for ramp-up of high variety, low batch size assembly.
They are explained below in a nutshell.

Migration Manufacturing. The number of variants of each e-axle are
increasing considerably with slight variations. Migration manufacturing helps
with a method that can manufacture these different parts on the same assembly
line (Meichsner, 2008). The use-case of migration manufacturing with
meandering technique has been explained in (Meichsner, 2008).

The assembly process has base stations and the additional tasks (such
as welding) that are required for some products can be implemented by
creating a loop through the stations. In other words, implementing an
additional small line where the input and output of the line is the same station.
Inside this loop stations, are worker(s) which perform the additional task
required for the product/part. A part which does not require this additional task
moves forward through the main line, and the part which requires it moves
into the loop line. (Meichsner, 2008)

Holonic Manufacturing System. Holonic Manufacturing System
(HMS), is a concept used for increasing the flexibility, agility, and
reconfigurability of the manufacturing process (Bussmann & Sieverding,
2002). Each unit of HMS is represented by an autonomously working unit
called holon (GraBler & Pohler, 2017). A holon, is defined in the holonic
paradigm as a unit that advocates the use of autonomous and cooperative
manufacturing units (Bussmann & Sieverding, 2002). These holons can
interact and communicate with other holons and build a hierarchy, which in
HMS is termed as holarchy (GraBller & Pohler, 2017).

If any assembly station breaks down, a multi-function (MF) station can
be utilized to continue the process. These MF stations perform the same
assembly operations as a set of stations on the main assembly line. The
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docking station (DS holon) decides whether (and when) to divert the part from
the main line in case of a bottleneck and sends a signal to AGV (Autonomous
Guided Vehicle) which transports the picked-up part. Hence, there is
coordination between these holons. However, the assembly stations can still
be manually operated. (Bussmann & Sieverding, 2002)

Reconfigurable Manufacturing System. Reconfigurable
Manufacturing System (RMS) can be defined as an intermediate between
DMS and FMS (Bi, Lang, Shen, & Wang, 2008). However, the concept of
reconfigurability is applicable for a specific part family of products (Abou-El-
Hossein et al., 2015) and customized flexibility (Koren & Shpitalni, 2010). It
bridges the gap between the high flexibility and high cost of totally flexible
machines and the low flexibility and low cost of fully dedicated machines.
(Katz, 2007)(Abele, Liebeck, & Worn, 2006) Reconfigurability at lower levels
such as machines, cells, and shop floors are achieved by changing the
hardware resources (Bi et al., 2008). The throughput of RMS is higher than
the FMS throughput, but is lower than that of DMS for the same investment
cost (Koren, Gu, & Guo, 2018). There are 6 core characteristics and principles
that an RMS system can achieve: scalability, convertibility, diagnosability,
customization, modularity, and integrability (Koren et al., 2018).

Reconfiguration technologies can be implemented on various aspects
of an assembly station such as machine, inspection, system, (Koren et al.,
2018) and small assembly stations. This system can also be called as a hybrid
system where one can obtain volume flexibility with low investment shown in
(Wiendahl et al., 2007). For instance, the incoming part can be fixed at a
specified position on the turntable by the worker. As the turntable rotates, say
180 degree, a robot arm performs the fixed, repetitive operation (example -
press). At the simultaneous time, the worker can place a new incoming part on
the table. The system is economical because the movements are reduced to
minimum (Wiendahl et al., 2007). Also, the output can be increased as the
time required by the worker decreases.

Cognitive Aspects — HMI (Human Machine Interface). Being
cognitive is about flexibility and faster adaption to change. The easy
interaction between humans and machine is the key success of a cognitive
factory. This is an alternative which reduces the complexity of a station or
worker by actively supporting the worker with cognitive assistance systems.
This also allows automatic knowledge transfer and collaboration between
experts and unskilled workers (Gorecky, Worgan, & Meixner, 2011). Sensors
and actuators form the main basis of the basic interaction between the
assistance systems and humans (Chang. Reconfigurable Manuf. Syst., 2008).
As described in (Gorecky et al., 2011), this sensor network can be based on
initial measurement units (IMU), cameras, and a processing units. To simplify
the understanding, chosen two functional cases that can be derived:
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a) Input/observation techniques

o Hand gesture recognition — the movement of hands (such as grasping)
can be tracked by the sensors or a camera (Wallhoff et al., 2007) and this can
be integrated with pick-to-light system.

o Pick-to-light system — to help the operator when the system has high
product and component variety (Fasth-Berglund & Stahre, 2013).

b) Output modalities

. HMD — Head Mounting Devices such as retina display or AR (Funk &
Schmidt, 2015) are suitable.

. Visual screen (Wallhoff et al., 2007) — visual screen at a static position
showing the next steps would help if there variety in axles to be assembled.

. Text-to-speech system (Wallhoff et al., 2007) — since the assembly
process is noise free, implementing text to speech systems which can help the
worker with the assembly can be a reliable option.

4. Research Direction

Achieving the right balance between the two opposed manufacturing
systems by combining the different concepts explained above would be an
ideal way of achieving the right flexibility. Each approach has that has been
studied, would ideally fit the assembly line of low volume and high variety of
batch production. Hence, an ideal direction is to implement the best aspects of
each concept to achieve this flexibility, adaptability, and low costs. Table 2

summarises the benefits of each concept.
Table 2. Benefits of each concept.

Parameters Migration Holonic Reconfigurable = Cognitive
Manufacturing = Manufacturing = Manufacturing = Factory -
System (HMS) | System (RMS) HMI
Ideal for Increasing Flexible and | Quick and easy | Increasing
variants dynamic adjustments  to = productivity
(Meichsner, allocation of  new products = (Fasth-
2008) resources (Abou-EI- Berglund &
(GraBler & | Hossein et al.,  Stahre, 2013)
Pohler, 2017) 2015)
Initial 10-30% less than | Higher than | Lower than | High initial
investment FMS DMS, but lower automated equipment
(Meichsner, than FMS system cost
2008) (Wiendahl et al.,
2007)
Overall efforts | 50-80%  lesser | Higher initial | Depends on the Comparatively
for compared to | efforts than DMS | level of  lower than
implementing | individual lines reconfigurability
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(Meichsner,
2008)

Faster break-
even point than
an additional
line; 5-14%
lesser  variable

cost (Meichsner,
2008)

Increase in
productivity and
throughput
(Bussmann &
Sieverding,
2002)

High
responsiveness to
fluctuating
markets (Koren
et al, 2018);
movements  of
operator are
reduced to
minimum

(Wiendahl et al.,
2007)

RMS and
HMS
Pick-to-light

can be used for
variety of tools
(Fasth-
Berglund &
Stahre, 2013)

Achieving the maximum adaptability in the assembly process with a

high variety of e-axles is the goal of these concepts as the current assembly
process is designed for a single e-axle assembly. Also, maintaining the right
balance between the automated systems and manual work keeping the small
volumes, high variety and finally costs in mind. To enable this adaptability, as
shown in Figure 4, the derived morphological matrix has various technologies
based on their Level of Practical Application (LoPA). These technologies can
also be classified individually on their Technology Readiness Level (TRL)
(Bockenkamp, Mertens, Prasse, Stenzel, & Weichert, 2016). This matrix can
be served as a building frame for adaptability. The aspects or features tagged
with an asterisk (*) are the aspects that are being focussed on for the current
assembly type and these aspects have higher practical implications.
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Fig. 4. LoPA morphological matrix

5. Expected Results

The various technologies specified previously are to be implemented
and verified with the help of verification models. To help implementing and
testing the reliability of the adaptive systems, the recent approaches such as
digital twin (Zhuang, Liu, & Xiong, 2018), plant simulation (Kikolski, 2016),
DYNAMO++ methodology, FMEA, cost-benefit which are explained further
can be enforced. These technologies help us in implementing and verification
of the mentioned adaptive concepts.

5.1

DYNAMO++ Methodology (LoA matrix approach)

To move towards cognitive automation strategy, the scientific
approach is to perform a DYNAMO++ methodology which further classifies
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into 12 steps including LoA (Level of Automation) Matrix (Fasth-Berglund &
Stahre, 2013). This methodology helps in increasing the Level of Automation
(LoA) (Fasth-Berglund & Stahre, 2013). The initial steps have been completed
and the current LoA for the above e-axle assembly has been determined as
shown in the Figure 3. In the current assembly process, there are 92 tasks
which are distributed in the matrix as shown. The implementation of the
cognitive aspects must be followed which increases the LoA in the directions
shown by the arrows. This improvement in LoA is measured to determine the
increase in cognitive and physical automation.

LoAnee

¢

high low Totally automatic 2
g Flex, work station Machine assembling
§ Static workstation
=4
Auto, hand tool 1
o naf] aspembling
g Flex. hand tool 5 d ,;gnodng Machine/ technique
S " _ﬂonﬂauu)
§ Statistic hand tool | |
hioh Totally manual 46 15 LoA.
| 9 ® 3 i
o F E T § 7§
kS g = 8 : s z
g S § 3 B =
E; = = 2 " 3 s
= 8 3 & g
¥ & g
3
.

- —
gg

Fig. 3. LoA matrix (Dencker et al., 2009)(Lotter & Wiendahl, 2008)

5.2  Simulation Model

Currently, the assembly process is completely manual with high
process times and this has been implemented in the assembly model in Plant
Simulation tool. The simulation model helps in determining the bottleneck and
the process clearly. A bottleneck is defined as a workstation limiting the
production efficiency of the entire process (Betterton & Silver, 2012). The
simulation model allows to calculate the effectiveness of various methods and
processes (such as HMI, RMS, etc) and for a variety of e-axles. The creation
of simulation model is done by using a seven-step approach as described by
Law (Law, 2009). The computer simulation models can be freely improved
and further simulations to the improved processes can also be applied freely
(Kikolski, 2016).

10
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The implementation was done as per the layout and station timings.
The bottlenecks were clearly seen from the statistic graphs derived from the
plant simulation. Furthermore, the changes (cognitive aspects) are also
implemented in the simulation tool to determine the increase in throughput
and efficiency of the system. Also, with the help of simulation tool, the errors
during the ramp-up production are considerably reduced (Kikolski, 2016).
Further, a simulation model can be used to visualize in real-time and focus on
the affecting parameters (Kikolski, 2016). This approach can also be linked to
the concept of digital twin (Zhuang et al., 2018).

5.3  Other Approaches

There are various other methodologies that are being done to determine
the priority of each concept. Also, an FMEA analysis as done in (Pascu &
Paraschiv, 2016), cost benefit analysis is done to improve the process
performance. For example, a pair-wise comparison will be done for various
cognitive features, an FMEA analysis depicting the benefits of each adaptive
concept, and finally a cost-benefit analysis. The FMEA analysis illustrates the
initial constraints and errors in a single e-axle, manual assembly. Thereafter,
by implementing the adaptive technologies, these constraints are improved
and the FMEA is again applied to justify it.

The described verification models would focus on improving the
adaptability of the assembly process. It could also form a lead to the
integration of reconfigurable assembly machines for high variety with human
machine interfaces. Furthermore, by implementing these techniques, the costs
of complex machines are relinquished. Thus, this would form as a basis for
achieving a high variety production.
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Abstract

This paper reports about research examining social responsibility of
business students through students’ perception about corporate social
responsibility (CSR). Study exposes the behavior and CSR theories and
analyzes answers from 183 business students from Slovenia. Authors
established a model, to examine students’ perception about the impact of the
economic CSR - considered through the “primary concern for economic
results” and “devoting resources for CSR”, to the “natural CSR” and “social
CSR”. Among student the interest for the natural CSR prevailed, while the
economic aspect of CSR is the least appreciated. In the considered sample,
associations between CSR aspects reveal significant and negative association
between the concern for economic results and the natural and social CSR. In
addition, positive and significant impact of devoting resources for CSR to the
natural and social CSR exists between students. Devoting resources
contributes more to the concern for social than for the natural CSR. The
economic CSR explains significantly more variance in the social than in the
natural CSR. Findings could help improving students’ CSR behavior as future
employees, but also development of education about CSR in the higher
education organizations and society.

Keywords: Natural environment, social environment, economic environment,
Slovenia, social orientation of students.

Introduction

The paper reports about research that examines social responsibility of
business students through students’ perception about corporate social
responsibility (CSR). From 1960s on, scholars have intensively studied
organizations’ relations to social, natural, and economic environments
(Dahlsrud, 2008: Aguinis, 2011). In addition, attention for inclinations and
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preparedness of students for CSR - as future employees, has been growing in
both academic and practitioner communities around the world (Carroll, 1999;
Rego et al., 2017).

CSR theory addresses issues, which theorists studied through several
specific disciplines, like environmentalism, management, and organizational
behavior, among others (Elkington, 2004; Aguilera et al., 2007; Rego et al.,
2017). Other theorists and practitioners wrote literature reviews addressing
methodological and contextual issues of CSR (Stern, 2000; Slaper, Hall,
2011). In that framework, contextual studies were focused on building of
theories and fundamental knowledge of CSR that provide “potential guidance
for conceptual frameworks and methods for addressing the management,
organization, and societal challenges in CSR practices” (Wang et al., 2016:
535).

As the field of CSR has evolved, academics like Aguilera et al. (2007),
and Campell (2007), called for further behavior studies of socially responsible
behavior (SRB) of all stakeholders in the modern society. Behavior studies
exposed overlaps between different: behavior theories, business practices, and
personals’ beliefs, values, and attitudes for studies of CSR (Schultz et al.,
2005; Schwartz et al., 2012).

More fragmented are available conceptualizations of CSR in their
implementation in specific contexts of young generation in studies among
several institutional, educational, and cultural-cognitive preconditions for
development of students’ perceptions about SRB (Kemmelmeier et al., 2002;
Furrer et al., 2010; Cordano et al., 2011). In the last decade big attention
among academics and practitioners exposed discovering of importance of
students’ inclinations to CSR for their SRB as organizational stakeholders in
the future (Furrer et al., 2010; Cordano et al., 2011). We followed these
promising studies with examination of students’ SRB considered through their
perception of CSR.

Our study contributes to knowledge on business students” CSR with
multi-dimensional research of CSR, state of students’ inclinations to
individual CSR’s dimensions, and mutual effects of their inclinations about
economic, natural and social dimensions of SCR. Finally, our study uncovers
critical knowledge gaps for broader analyses of behavior gaps about students’
preparedness for their SRB in the future.

Theoretical overview and development of hypotheses

From 1960s on, attention for CSR has been growing among
organizations and other stakeholders of society (Dunlap et al., 19903; Wang
etal., 2016). A detailed overview of CSR development is beyond the scope of
our research and for our study we just briefly outline variables of interests for
development of research hypotheses.
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Academics developed triple bottom line model of CSR through
research of socially constructed CSR, dimensions of CSR, and guidance for
operationalization of CSR in society (Elkington, 2004; Dahlsrud, 2008;
Glavas, 2016). Theorists and practitioners considered conceptualizations of
CSR in organizations according to several motives, interests, and specific
circumstance for implementation of CSR (Waddock et al., 1997; Gelfand et
al., 2017). Our research originated in Aguinis’ (2011: 855) definition of CSR:
“context-specific organizational actions and policies that take into account
stakeholders’ expectations and the triple bottom line of economic, social, and
environmental performance”.

Another stream of academics, like Elkington (2004), and Campbell
(2007) calls for further study of SRB issues like development trends, situation
among individual stakeholders, and multi-level study of SRB. According to
findings of Furrer et al. (2010), and Cordano et al. (2011), we focused our
study on SRB of business students, as future employees, who will manage
development of SRB in organizations.

Following the tradition of social psychology, we considered behavior as
“the range of actions, and mannerisms made by individuals in conjunction
with themselves or their environment” (Minton, Khale, 2014; p. 25).
Prevailing behavior theories — like planned behavior, organizational behavior,
and behaviorism, treated SRB as a specific form of behavior (Schwartz et al.,
2012; Minton, Khale, 2014) related with organizational responses to
environment, social and economic issues (Schultz et al., 2005). Behavior
studies of SRB exposed importance of balanced behavior of all stakeholder
for achievement of SRB goals, social role of organizations’ SRB, and SR
economic, business and financial behavior (Wood, 2000; Aguilera et al.,
2007).

Behavior literature defined behavior model of SRB through
consideration of values-attitudes-behavior chain, where large attention was
paid to attitudes to SRB’s dimensions (Homer, Kahle, 1988; Wood, 2000;
Schwartz et al., 2012). We considered attitudes as psychological responses to
a person, an object, to a situation, to society and to life itself (Minton, Khale,
2014). Behavior studies exposed the importance of attitudes for behavior,
correlations between attitudes and behavior, and different (direct or indirect)
impacts of attitude on behavior in efforts for SRB (Gelfand et al., 2017).
Results of studies about behavior models of SRB (Schultz et al., 2005;
Schwartz et al., 2012), made us limit our study by focusing on direct effect of
personal attitudes toward SRB on students’ SRB.

In addition, theoretical cognitions about SRB (Dunlap et al., 1990;
Elkington, 2004), lead us to presumption, that students’ attitudes toward
natural, social, and economic environment define students’ SRB.
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Students attitudes toward natural environment express the relative
importance that students ascribe to natural environment (Schultz et al., 2005;
Aguilera et al., 2007). Environmental psychology informs us that individuals
with positive environmental attitudes are likely to act in order to protect
ecological environment (Stern, 2000), and that individuals with positive
environmental attitudes can significantly affect the environment through other
behaviors (Aguileraetal., 2007). This made us presume that business students
with highly developed natural attitudes will focus more on protection of nature
in their lives (Schultz et al., 2005; Aguilera et al., 2007).

Students’ attitudes toward social environment express students’
response to social roles and norms expected from them by society (Davis et
al., 2008; Rego et al., 2017). Social norms in students’ life declare guidance
for socially acceptable behavior and define their adequate behavior in
particular positions (Homer, Kahle, 1988; Schwartz et al., 2012). CSR authors
applied this framework to predict effects of students’ social attitudes on their
current SRB (Slaper, Hall, 2011).

Students’ attitudes toward economic environment express students’
orientation on achievement of the economic results and economic prosperity
in society (Windsor, 2006; Crifo, Forget, 2015). Decisions of humans about
economic issues are effected by their economics (Friedman, 1970) and their
ethical opinion about societal economic prosperity (Carroll, 1999). Studies of
balancing between economics and ethics revealed diverse results - negative,
positive or neutral effects of economic attitudes on SRB (Windsor, 2006;
Crifo, Forget, 2015). Following these cognitions, we presume that students’
attitudes toward economic environment effect their current SRB (Crifo,
Forget, 2015).

International studies like Furrer et al. (2010), and UN (2018) revealed
the basic situation and trends of CSR in Slovenia. In addition, development
documents of EU (EC, 2018) revealed the need for more studies to understand
situation of CSR: (1) in individual EU member states, and (2) among younger
generation as future decision makers on societial development (Furrer et al.,
2010; Potocan et al., 2016).

Slovenia recorded stable development of CSR in last three decades
(EC, 2018). Results of European Commission Growth Survey (EC, 2018)
indicated large development of CSR and SRB among all stakeholders of
Slovenian society. In addition, empirical studies revealed several potential
areas for further development of CSR, especially improving of CSR in public
administration (Jelovac et al., 2011) and necessary structural reforms for
further sustainable development (Potocan et al., 2016).

As empirical studies by Kemmelmeier et al. (2002), Furrer et al.
(2010), and Potocan et al. (2016) noted, Slovenian students show a big
congruency about the importance of CSR for society and their future life, but
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their opinions about importance of individual dimensions of SRB for CSR are
more biases. These arguments suggest the following research hypothesis for
our study:

H 1 — Among business student differences exist in perception about
importance of individual dimensions of CSR.

Empirical studies on balancing between individual dimensions of CSR
economics, revealed differing perceptions about impact of economic
dimensions on other dimensions of CSR among organizational stakeholder
(Stern, 2000; Wood, 2000) and younger generation (Cordano et al., 2011,
Potocan et al., 2016). As Carroll (1999), and Furrer et al. (2010) reported,
perception of specific groups of students received less scholarly attention, with
particular knowledge, as business students with broader economic knowledge,
about importance of economic results for organizations in modern society. We
followed this promising stream of studies with research of the students’
economic attitudes through students’ perception about importance of “Primary
concern for economic results” and “Devoting resources for CSR”. This
reviews different students’ economic opinions about two basic options about
relations between economics and CSR, e.g. about primary importance of
economic results and the need for balancing achievement of organizational
goals in frame of CSR. Thus, for research we hypothesize:

H 2 — A primary concern for economic results is negatively related
with natural and social aspect of CSR, as perceived by students.

H 3 — Devoting resources for CSR is positively related with natural
and social aspect of CSR, as perceived by students.

Method

The sample included 183 business students from Faculty of Economics
and Business, University of Maribor, Slovenia. In the academic year
2017/2018 the survey included business students from diverse years and fields
of study. Students were surveyed during the classes and participated
voluntarily.

In sample, 26.9 percent are males and 73.1 percent are females; the
average age of students was 21.61 years; 78.8 percent are bachelor students
and 21.2 percent are master students.

Authors used a modified version of a Ralston’s Survey working relations
for examining values, relations at the workplace and CSR (Ralston et al., 2011).
For this research authors used data from the second part — i.e. 25 items aimed
to measure different aspects of CSR, and the third part covered demographic
data of students.

Students’ attitudes toward CSR were measured with 25 items from a
sub-scale of the questionnaire. Each item had nine Likert-type response choices
(1 — Strongly agree to 9 — Strongly disagree). Based on the results of factorial
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analysis, using varimax rotation, authors established two variables to capture
business students’ attitudes toward economic aspect of CSR: Primary concern
for economic results, and Devoting resources for CSR, and two variables
aimed to capture the natural and social aspects of CSR: Devoting resources for
CSR, and Concern for the natural aspect of CSR.

In this study the internal reliabilities for dimensions of CSR are
comparable to those obtained in other studies using this instrument (Egri,
Herman, 2000; Furrer et al., 2010; Potocan et al., 2016).

Authors focused on detecting the situation of business students’
perception about CSR’ dimensions aiming to examine impact of economic
aspects on natural and social aspects of CSR among. The first step of research
outlined elements of descriptive statistics and zero-ordered correlations
between variables, interesting for sample of students, using SPSS 23. In the
second step authors revealed perception of business students about economic,
natural and social aspect of CSR. In the third step authors used structural
equation modeling approach, using AMOS 18, to examine the relations
between the economic aspect of CSR and latent variables “concern for the
natural aspect of CSR” and “concern for the social aspect of CSR”.

Results and discussion

Authors first statistically describe the interesting variables for
students’ sample. Mean values, standard deviations and zero-ordered
correlations among the studied variables revealed associations, calling for
deeper examination of current state of CSR’s dimension and associations
between the economic dimension and the natural and social CSR among the
surveyed business students. The limited space made authors exclude table with
descriptive statistics here.

The next is examination of the current situation of natural, social and
economic dimensions of CSR among business student (Table 1).

Table 1. Concern for economic results and CSR among business
students in Slovenia (created by authors)

Slovenia
Variables Mean SD
Primary concern for | 3.45 1.89
economic results
Devoting  resources | 3.04 1.55
for CSR
Concern for natural | 2.45 1.32
aspect of CSR
Concern for social | 2.72 1.05
aspect of CSR
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Business students strongly care for natural CSR; this can result from
several factors, like social consensus about CSR' orientation and prevailing
focusing of organizations on achievement of CSR goals in Slovenia (Jelovac
et al., 2011; Potocan et al., 2016).

Students also denoted their largest attention to societal CSR; this
matches “High social standards in Slovenia” (Furrer et al., 2010), and
developed “social dialogue” in Slovenian society (Jelovac et al., 2011).

To business students the economic dimensions of CSR, measured
through Primary concern for economic results, and Devoting resources for
CSR, are the least important among CSR' dimension, regardless of relatively
successful economic results of Slovenian organization in last decades, which
enabled stable development of organizations in Slovenian economy.

Hypothesis 2 suggests that business student differently perceive the
importance of individual dimensions of CSR. This hypothesis was supported
by values for individual dimensions of CSR among students in Table 1.

Next, we are outlining the results regarding the associations between
the four considered variables for business students (Figure 1).

0.40

-0.166*

Concern for natural

Primary concern for profit v aspect of CSR /

0.613** 0.96

f 'Devoting resources Concern for social ) \
for CSR aspect of CSR
/ 0.927** N\ .

*p <.05;**p<.01; ***p<.001

Figure 1. Path analysis of concern for the economic aspect of CSR on the
natural and social aspects of CSR for the Slovenian sample (created by
authors)

Results about impact of economics dimension of CSR on other
dimensions of CSR partly followed the previous studies from Central Europe
and their cognitions about the negative impact of maximization of economic
results on the natural and social CSR (Kemmelmeier et al., 2002; Furrer et al.,
2010). Thus, Figure 1 reveals a significant negative impact of “Primary
concern for profit” on the natural and social aspects of CSR. Hypothesis 2
about negative impact of primary concern for economic results on natural and
social aspect of CSR was supported (see results in Figure 1).

On the contrary Figure shows that “Devoting the resources for CSR”
significantly and positively impacts the natural and social dimensions of CSR.
These results supported Hypothesis 3.
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Finally, results of study cause conclusion that business students’
understanding of economic dimension of CSR is divided. Economics and
business education informs students about importance of economic goals and
the omnipresent idea of “necessary maximization of economic results of
organizations”, which can generate opinion that natural and social activities
are unnecessary actions causing unjustified organizational costs (Friedman,
1962; Reinhardt et al., 2008).

Results on CSR’ working and behavior of business students as future
employees promise more through their perception about impact of “Devoting
the resources for CSR” on other dimensions of CSR. One can conclude that
this students’ CSR orientation results from efforts of society for CSR
development, prevailing orientation of organizations on CSR goals and
broader education about importance of CSR among educational institutions
(Jensen, 2000; Wang et al., 2016).

Conclusions

This research examined the current situation of CSR among business
students in Slovenia, and emphasized the impact of the business students’
economic attitudes on their perception of the natural and social aspects of
CSR.

The survey revealed that the business students find all three CSR
dimensions significant for further development of CSR and SRB. They favor
concern for natural and social dimensions; their perception about importance
of the economics aspect of CSR, considered through the primary concern for
economic results and devoting resources for CSR, is lower.

The students’ current care for the natural environment might reflect
institutional development of CSR and integration of CSR in all level of
education in the last decades. Regarding the social dimension of CSR one can
presume that social orientation of society together with high social expectation
among stakeholders of society, effect the students’ opinion about social issues.
Lower interest of students for economic dimension of CSR can be explained
with students age: youngsters do not focus on material goods and lack business
experiences about importance of economic goals.

On the basis of the examined references and results from the authors’
field study one can outline the following implications. First, perception of CSR'
dimensions among students enables development of actions and initiatives for
further development of CSR and SRB in educational organizations.
Organizations, knowing of attitudes towards CSR of “newcomers” in the
organizations will benefit their development. Finally, results of this study provide
suggestions for development of educational sphere. For instance, business
schools can complete their curriculum with broader consideration of economic
dimension of CSR.
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Self-Efficacy: The Perception of Self-Preparedness for
Leaving Institutional Care and Becoming an
Independent Individual

Veronika Stenclovad, Mgr.
Palacky University Olomouc, Czech Republic

Abstract

The family is the main socializing factor for the child and it should
perform its role in relation to the healthy development of the child’s
personality. If the family fails systematically to perform its functions, another
possibility of securing the child's needs would be sought. Children's Home is
a type of institutional facility in the Czech Republic where a child from a
dysfunctional family can get into. It mainly serves as a pedagogical,
educational, and social stimulant for the children. Despite the fact that the
children's homes are trying to stimulate the family environment as best as
possible, they can never completely replace and restore all family functions.
Children living long-term in institutional care often have problems in the
psychological and social areas. Their socialization and successful functioning
in the society is in many ways difficult and complicated.

The paper presents partial results from a quantitative research that
focuses on the relationship between self-efficacy of the respondents and their
sense of preparation for leaving the children's home as independent persons.
Data was collected using a questionnaire consisting of two parts, standardized
and non-standardized. The target group used was children’s home clients
within the age of 17 to 26, who were soon expected to leave the children's
home for the purpose of becoming independent. The essential research sample
consisted of 263 clients of public children's homes and the selective sample
included 208 respondents. The data was then statistically verified using
Shapiro-Wilk normality test and Mann-Whitney test. The correlation between
variables was determined by the Spearman correlation coefficient.

It was proven that clients who evaluate their self-efficacy better also
feel better prepared to leave the children's home than low self-efficacy clients.

Keywords: Children’s home, quantitative research, readiness, independence,
self-efficacy.
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Introduction

Children's homes are one of the types of institutional facilities in the
Czech Republic. They provide background for children who, under all
circumstances, cannot grow up in their original family. These individuals may
remain in the children's homes until they are 18 years of age. In the case of
continued preparation for their future occupation, this period can be extended
up to 26 years. Individuals who grow up in this type of institution, in the long
term, have considerable difficulty in leaving the institution and moving into
independent living and they are included in one of four sub-groups of socially
disadvantaged pupils in the context of Czech education (Némec & Vojtova,
2009). Often times, children leave the homes without a deeper understanding
of what awaits them, and they cannot rely on their biological family to take
that important step of their life. Preparing for an independent life is an
important phase of the social rehabilitation process in the substitutional
educational care in the Czech Republic. So far, however, not enough attention
has been given to this process by experts. Czech legislation and
methodological concepts are also insufficient in this area. Much of the
responsibility is transferred to children's homes, their employees, and to clients
themselves (Stenclova & Cech, 2018).

Therefore, this paper presents a part of the quantitative research
implemented between January and March 2019. It follows the first part of the
research, which was carried out in 2018 (Stenclova & Cech, 2018a; 2018b).
The first part worked with the directors of 98 children's homes in the Czech
Republic. The same children's homes were also included in the second part,
where the respondents were clients who would soon be leaving their children's
home for independence (n = 208). To ensure a high degree of reliability of the
research tool and the validity of the results obtained, the questionnaire used
was triangulated by several independent experts from among academics,
directors, and educators of selected children's homes.

The Structure of the Substitute Care in the Czech Republic

Many children in the Czech Republic cannot grow up in their own
family. If the family does not want to take responsibilities for the child, or is
unable to take care of the child for various reasons, he/she is then placed in
one of the types of alternative educational or substitute family care. Generally,
there is a tendency to place these children in family care which includes foster
care for a temporary period, adoption, personal custody, and care by a person
other than a parent (MLSA, 2006). If this kind of care cannot be realized, it is
necessary to place the child in one of the types of alternative care under three
ministries of the Czech Republic. The Ministry of Health (MH) manages
special children's institutions such as infant homes and children's homes for
children aged 0-3. The Ministry of Labour and Social Affairs (MLSA) has, in
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addition to the above-mentioned substitute family care, a facility for children
requiring immediate assistance. The Ministry of Education, Youth and Sports
(MEYS) manages school facilities for institutional and protective education.
This section also includes children's homes (hereinafter CH), which are crucial
in terms of contribution.

Children are placed in the CH on the basis of a preliminary measure or
a court order of institutional care. This happens in cases where biological
parents are unable or unwilling to care for their children, they cannot find a
substitute family for them, and children do not show signs of serious
behavioural disorders. CH care for children according to their individual needs
and they fulfil mainly educational and social tasks. Also, children can usually
be placed in the CH at the age of 3 to 18 years (Act No. 109/2002 Coll.). At
the age of 18, individuals in the Czech Republic reach legal majority. At this
time, individuals who have been placed in the CH on the basis of a court
decision may terminate their stay on their own request. They can also stay in
CH, but their condition is to prepare them for the future. In such a case, this
person usually concludes a written contract, which creates a so-called stay for
agreement. CH provides full direct service until he/she reaches 26 years, under
the terms of the contract. Although the individual remains among his/her
friends and people he/she knows, it is still only a temporary solution, as he/she
will have to leave the CH and become independent (Stenclova & Cech,
2018a).

According to information from the Statistical Yearbook of the Ministry
of Education, Youth and Sports (2018), there are about 3500 children in CH
with ordered institutional care in the Czech Republic. However, only a very
small number of these children are full orphans (33 children). In most cases,
they are called “social orphans”. In this case, the child's own family has not
been created, disintegrated, or are unwilling to take care of the child.

Specifics of Individuals Growing Up in the Institutions

A child growing up in institutional care is considered to be a vulnerable
child in the Czech Republic. Such a child, according to Dunovsky et al. (1995),
is considered to be at risk in his/her natural development. Schneiberg (2011)
also adds that his/her needs are not adequately met or satisfied. The life
conditions of the child are so deviated from the usual norm that they can
threaten the child’s health and development, including inclusion in society by
limiting, deviating, or even disabling the anticipated development. Despite the
fact that individual institutional care facilities try to substitute the family as
much as possible to ensure the best possible needs of the child, they will never
completely stop all family functions. In addition, Matousek (1999) states that
a long-term stay of a child in an institution may lead to various personality
deformations in the areas of social relationships, attitudes, value systems, or
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self-esteem. However, the need for self-esteem, positive self-appreciation, and
unconditional self-acceptance is essential for the proper development of the
child's personality. Fulfilling this need directly influences motivation for
human behaviour and influences the way we perceive reality in adulthood
(Bittner et al., 2007).

A great risk for these children is the emergence of psychological
deprivation, which Langmeier and Matéjcek (2011) define as a psychological
state that arose as a result of life situations, when a person is not given the
opportunity to satisfy some of his basic psychological needs in a sufficiently
long time. Mental deprivation usually occurs in children who have been in
institutional care for a long time, commonly from early childhood to
adulthood. The consequences of this deprivation are very serious due to the
long time the child has been in institutional care (Miihlapachr, 2001).

Deprivation may manifest itself in various forms. These are
deficiencies in social, intellectual, emotional, and character areas. After
leaving the institution, it represents a considerable handicap for the individual.
In connection with becoming independent, the emphasis is mainly on planned
strategies for preparing the child leaving the children's home. In a biological
family, this strategy takes on a more unconditional form; individuals prepare
for their independent life on an ongoing and unorganized basis, with the
support of their family (B€hounkova, 2012).

Social Integration of Individuals Leaving Institutional Care in the
Context of Self-efficacy

The family is the main socializing factor for the child. However, if the
family is nonfunctional, socialization of the individual becomes difficult.
Social integration is the highest level of socialization, which is a process of
integrating man into society and his everyday life. Through socialization, an
individual adopts complex forms of behaviour and regulates his attitudes and
values (Kauffman, 2007). Many mechanisms have influenced the child's
socialization throughout its life including the quality of early emotional
attachment (Bowlby, 1965), the quality of language acquisition (Bernstein,
1971), and the quality of social learning (Bandura, 1977). In the context of
social learning, the child acquires and consolidates patterns of behaviour and
also acquires a basal experience with the functioning of society (Béhounkova,
2012).

In the context of social cognitive learning, Albert Bandura comes with
the concept of self-efficacy. Bandura (1997) understands self-efficacy as self-
confidence in our own skills and belief in control of events and ability to
influence our life. If the individuals are convinced of their ability to manage
theirs, they have a better idea of coping with the difficulties that arise in their
life. This sense of self-efficacy refers to the future, but it depends on the past
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performance of the individual (Bandura, 1994). Self-efficacy affects many
aspects of life. For example, high self-efficacy is a strong predictor of
academic success and aspirations. It has a positive impact on social relations
or prosocial behaviour (Bandura, Barbaranalli, Caprara & Pastorelli, 1996).
At the same time, it prevents depression (Bandura, Pastorelli, Barbaranelli, &
Caprara, 1999) and it has a positive effect on shyness (Caprara, Steca,
Cervone, & Atrtistico, 2003). Consequently, it has also been found that there
IS a connection between the sense of self-efficacy and life satisfaction.

High self-efficacy in connection with the research presented in this
paper may point to better coping with the transition to independent life for
individuals leaving institutional care. In substitute care institutions,
preparation for independent life is an important phase of the social
rehabilitation process. However, the Czech environment has not given enough
attention to this issue. The surveys carried out (Hanakova & Kormanak, 2015;
Gjuri¢ova, 2007; Matousek, Pazlarovd & Baldova, 2008) point to the lack of
preparedness of young adults to leave the children's home. Thus, this may in
many cases lead to various life failures (drug addiction, prostitution, stealing,
etc.) in their own lives.

On the basis of the UN documents (2009), children's homes should
secure successful integration into the society, particularly through the
cultivation and acquisition of social and life skills. However, the development
of social skills complicates e.g. the so-called institutional dependence
syndrome. This phenomenon is, according to Musil (2008), characterized by
a state of adaptation to artificial institutional conditions which helps to reduce
the ability to adapt to life outside the institution.

Clients of children's homes are provided with food, finance, and
accommaodation without any stronger participation. At the same time, the daily
schedule is applied. These individuals are then unable to satisfy their needs
and manage the situations of everyday life (material needs, a daily routine
organisation, finding a job, an apartment, finance management or
communication with the authorities). According to Matousek, Pazlarova and
Baldova (2008), the common reason for the problems of individuals after
leaving the children's home is a lack of experience with life outside the
institution, which leads to the unrealistic expectations and ideas about their
own life. Another problem is a low degree of education and insufficient social
competences (Matousek, Pazlarova & Baldova, 2008). The impossibility of
mastering a successful personal development leads to a crisis that Macek
(2003) sees as a clash of biological, psychological, and social aspects. This
conflict causes the disruption or non-creation of moral attitudes and opinions,
the relationship with the outside world, self-reflection, and self-concept.
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Methodology

The aim of the paper is to present the partial results of the quantitative
research carried out between January and March 2019. The presented results
represent the second part of the research. The first part was made in 2018
(Stenclova & Cech, 2018a; 2018b) and was focused on finding how the
children's homes prepare the children for independent living and what aspects
are affected by this preparation. The respondents in the first phase were the
directors of children's homes.

In the second phase, this research focuses on finding how the clients,
who are about to leave the children’'s home, evaluate their current readiness for
this action. The area of preparation for leaving the institution is still
insufficiently addressed in the Czech Republic. There is no uniform definition
of how, or by what means and approaches, should the clients be effectively
prepared for leaving the institutions so they can be integrated successfully into
the society (Stenclova & Cech, 2018a).

Main Research Question and Tested Hypotheses

The main research question was defined in connection with the aim of
the research as follows: How do clients who are expected to leave the
children’s home to become independent evaluate their current readiness for
this action in the context of their self - efficacy?
This paper presents an analysis of one of the hypotheses:
H1: Clients who evaluate their self-efficacy higher, feel better prepared to
leave CH than low self-efficacy clients

Research Design and Method of Data Collection

For the quantitative data collection, we used a questionnaire consisting
of two parts as a research tool. The first part was a questionnaire developed
for this particular research. This section contained 17 questions focusing on
finding out the respondents' subjective opinions regarding their departure from
CH aimed at becoming independent. The questionnaire was compiled on the
basis of information from professional literature and also in cooperation with
some executives and educators of selected children's homes. The second part
of the research tool was a structured self-efficacy questionnaire (GSE) created
in 1981 by Jerusalem, M. and Schwarzer, R. (1995). It is based on Bandura's
concept of self-efficacy (see above). However, the standardization of the
Czech population questionnaire was conducted by Jaro Ktivohlavy in 1993
(Ktivohlavy, Schwarzer & Jerusalem, 1993).

The questionnaire has ten items and answers are recorded on a four-
point scale. The questionnaires were distributed among the clients through the
managers of the individual institutions. This distribution was either through
online communication, followed by return of scanned documents or by email.
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The questionnaires were anonymous and, therefore, no informed consent or
other documents on the preservation of personal data had to be signed.

Characteristics of the Research Sample

The research group consisted of 98 children's homes in the Czech
Republic, which were involved in the first phase (Stenclova & Cech, 2018a;
2018b) and 61 institutions were involved in the second phase of the research.
The target group for data collection were clients in the age range of 17 to 26,
who are expected to leave the children’s home in the near future. Of the total
number of 263 questionnaires collected, a sample of 208 clients was selected,
including 104 girls and 104 boys. The average age of respondents is 18 years.
The average self-efficacy score of clients is 28.6, which indicates a rather high
self-efficacy value for the research sample.

Data Analysis

A statistical analysis was made in the statistical programs R and SPSS.
Based on the Shapiro-Wilk normality test, it was found that the data did not
have a normal distribution. In addition, a nonparametric correlation test was
applied to verify the existence of a positive relationship between self-efficacy
and readiness for leaving from CH.

Statistical Hypothesis
H, = self-efficacy and readiness to leave DD are independent variables.

H, = self-efficacy and readiness to leave DD are dependent variables.
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Graph 1. Self-efficacy link with readiness to leave CH

The graph above provides a first idea of the relationship between
variables. From a point graph and a growing regression line, it can be assumed
that with increasing levels of self-efficacy, on an average, readiness for leaving
the CH also increases. However, this dependency is likely to be small.
Whether there is a dependency between variables and what dependence is, it
has been investigated throughout the research sample separately in the male
and female groups.

Research Sample Men Women
(n = 208) (n, = 104) (n: = 104)
0,175 0,078 0,239
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0,012<0,05 — 0, 014 <0, 05

— 0,433>0,05 -

Table 1. Results of Spearman's correlation coefficient for H1

Since the p-value is less than the significance level (see Table 1), the
null hypothesis was rejected in favour of the alternative hypothesis. A positive
dependence between self-efficacy and readiness for leaving the CH can be
assumed. This dependence is significant and small. Therefore, better self-
efficacy assessment can be combined with feelings of better readiness to leave
CH.

This finding also supports the outcome of a group of women with

higher significant correlations between variables but it is still small. A
contradiction occurs in a group of men where a statistically insignificant
correlation is based. The assumption of the existence of a positive relationship
between the variables was further verified by the Mann-Whitney test.
Here, the readiness for leaving the CH was divided into better and worse, and
the self-efficacy of the two groups was compared. It was examined whe