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ABSTRACT

Purpose: The main purpose of this paper is to propose theldpment of a
simulation game and to explain the use of the megdogistics simulation game
in the induction programme of new employees in ceahpany settings.

Methodology/Approach: The proposed logistics simulation game is based on
a conceptual modelling framework — mostly a speatfon of the parameters and
variables, and the relationships between them, elsas the adjustment of the
game to the real conditions and company’s requirdsne

Findings: The proposed simulation game enables new employedsarn to
manage internal transportation in a way that waddieve the lowest level of
connected logistics costs together with the maximusa of production lines
capacity per single shift.

Research Limitation/Implication: The logic of creating a simulation game is
universal. An applicable simulation game has tothiéored to a particular

company and the requirements of an induction progra to a specific job. The

proposed simulation game was tested in a speadiopany; its application in

different types of companies would be needed iaréut

Originality/Value of Paper: The induction programme has rarely been the
subject of theory and research, in comparisonother functions of human
resource management. Thus, the paper contributéketwry and practice by
presenting the partial results of research focasedn innovative approach in the
induction training of new employees in a logistiepartment.

Category: General review

Keywords: employees’ induction; simulation game constructiogijstics
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1 INTRODUCTION

The formal induction of new employees to a compargy planned and organised
process that can increase efficiency and shortempéhiod of integration of new
employees to the company, and working and socir@mment, as well as the
familiarisation with job tasks and working condit® The purpose of the
induction is to ensure that employees understaen fbb tasks and achieve the
required job performance as soon as possible. ipertance of the adaptation
of new employees is increased by the fact that feyges are entering and
exiting jobs more frequently than 50 years ago'm@&si, 2010), however, it is

still under-rated in both theory and company pragtin comparison to other
fields of human resource management (e.g. Wanouk Reichers, 2000;

Armstrong, 2009). This paper is the result of pdrtesearch focused on an
innovative approach in human resource managemeheifield of the induction

of new employees. It is applied to new employeeghin logistics department.
The objective of the paper is to present the logficthe development of a
simulation game and to explicate the use of a fipdogistics simulation game

in the induction programme of new employees inréed setting of a selected
company. Employees passing the logistic game cafybeir understanding of

their responsibilities, clarify the activities thatll be in their job description and

understand the interconnections before their agiagbrmance of the tasks and
assuming responsibility for these tasks. Employaes monitored during the
specific induction programme that helps to preveotential problems and to
eliminate costs due to errors or the incompetehemployees.

2 THEORETICAL BACKGROUND

This section describes the definition of a simwolatincluding its value in a real
work setting. The basics of the induction, its effeand training as a part of the
induction are also presented.

2.1 Definition of simulation and its use

The term simulation can be defined in various wagsacerning the level of
universality. Klabbers (2009) lists the terms thia related to the game, referring
to their common use, and he describes simulaticfih@sprocess of simulating
something, that is, reproducing a set of conditi@nghe result of simulating it”,
and as “an attempt to solve a problem or to worktlee consequences of doing
something by representing the problem or possibtairse of events
mathematically, often using a computer”. Takingimiccount the focus of this
paper, more specific definitions of simulation adescribed. To acquire
information through experiment is defined as: “Slation is a technique which
replaces the dynamic system by a model with the @firgetting information
about the system through experiments with the nid@ehl, 1967). For a better
focus on the system under examination, a spediitatf the system is aimed as:
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“the process of the real system model, the exetuifathe experiments by this
model to achieve a better understanding of theieduglystem behaviour or to
assess different alternatives of the activity” (8fan, 1975). We understand the
simulation in this paper as an experimental meihoghich we replace the real
system by the model.

Logistics is a very suitable area for using simatatfgames as stated by several
authors (Debnar, KoSturiak and Kuric, 2000). Ip@ssible to simulate quite a lot

of activities and to gain experience in differengibtics functions in a safe

environment.

Simulation is usually used to achieve one of thkofong goals (they are
partially simultaneous):

» To understand a real (model) system,

* For the parametric study of a real system (findihg influence of
changing parameters on the system'’s functioning),

* As an alternative to experiments on the real systeimthe real systems
are expensive, long or dangerous (HuSek and Lalib8).

2.2 The induction of new employees

Generally, induction can be explained as “a form#loduction to a new job”
(Dorling Kindersley, 1999). It is also known as emtiation, introduction or
socialisation, less formally as “onboarding” (eWanous and Reichers, 2000;
Grobler, et al.,, 2006L.awson, 2006; Armstrong, 2009; Bradt, 2014)ore
precisely, induction is “the process of receivimgl avelcoming employees when
they first join a company and giving them the bdsiormation they need to
settle down quickly and happily and start work” i#strong, 2009, p.603).
Grobler and colleagues (2006) define inductionthe process of integrating the
new employee into the organisation and acquairtting or her with the details
and requirement of the job...It not only involves tfab training of new
employees but also the whole process of integragéngployees into the
organisation.” Although work induction interrelatesith social induction
(Bedrnova, et al., 2002; Blaha, Mateiciuc andi&kovda, 2005; Antonacopoulou
and Guttel, 2010), we focus on work induction ia traper — the induction to the
department and the induction to the specific jobitmn that is realised by the
training of new employees. Anderson, CunninghamiSared Haigh (1996)
present the results of a survey among a Britislarsgtion, which indicates that
“over 90% of organizations conduct formalised inthrc programmes in the
early stage of newcomer socialization”.

Induction is important to prevent new employees’sigeation due to
inconvenience, stress and problems immediately @tring the organisation.
The aims of induction include smoothing the prefiary stages for new
employees, quickly establishing a favourable at#twio the organisation in the
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mind of new employees so that they are more likelgtay, obtaining effective
output from the new employee in the shortest ptesdime and reducing the
likelihood of the employee leaving early (Armstro2909). Similarly, Acevedo
and Yancey (2011) include among the benefits afopgr induction programme
“improving the person-job fit, reducing turnoverdaabsenteeism, and increasing
employee commitment and job satisfaction”.

From an economic point of view, induction reduckes tosts associated with
repeated recruitment and the other costs of emeltyeover, such as training,
lost production and the costs arising in the perdeen the job position is not
staffed (Armstrong, 2009; Dvakova, et al., 2012). According to Armstrong
(2009) these costs “for a professional employeddcba 75 per cent of annual
salary. For a support worker the cost could easidy¢h 50 per cent of pay”. Dahl
(2013) states that “the cost to bring on a new egg® can range as high as 150
per cent of that person’s salary”. Without a coasation of the actual amount of
the costs, the importance of formal induction iglemt for any company from a
cost perspective.

2.3 Simulation training as part of an induction pragramme

Orientation programmes are sometimes distingui$teed training. Wanous and
Reichers (2000) present the differences betweemtation and training. These
include the focus of orientation on the performanoatext and of training on
task performance, and the timing difference betwibem including the level of
stress associated with the entry. Still, theresaneeral similarities (Wanous and
Reichers, 2000) — “both are primarily concernechwitganizational influence on
employees, rather than the reverse”, “both arerprog rather than processes”
and also, “it is often difficult to evaluate thefexftiveness of the various
individual components of the program”. We considée entry training
programme as part of the orientation programmdis iaper, as we narrow the
focus of our application to departmental induci@om specific job induction.

Bradt (2014) presents the results of an onboardinogrey conducted by
BambooHR'’s founder and COO Ryan Sanders, releasd® darch 2014. The
survey highlights that a combination of three comgus has an impact on the
effectiveness of the onboarding programme, sudheasmpact of the manager,
on-the-job training and the extended timeframehaf induction. According to
the results “76% of respondents agree that ondhetjaining is the most
important thing a new employee needs to get upéed and begin contributing
quickly” (Bradt, 2014).

Kirkpatrick’'s Four-Level model evaluating trainingrogrammes, originally
introduced by the author in 1959 and revised in61@drkpatrick, 1996) can be
used to evaluate an induction training programmdoat levels: reaction of
participants, learning, behaviour and results. &tects of the induction training
can only be estimated, as the results are difficujuantify and the contribution

ISSN 1335-1745 (print) ISSN 1338-984X (online)



QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/2—2016 57

of the induction training to improved results it méways unambiguous due to
the impact of other factors. The results of origata training that can be
measured “could include any of the following fastqt.awson, 2006): safety
record, turnover rate, absenteeism, employee gre®sm and employee
satisfaction”.

In the learning process, simulation techniques idethe opportunity to deal
with virtual situations which bear resemblancehose that are to be solved in
real life (Cano and Séenz, 1999). The experienéeedain using one of the
simulation models (“Beer Game”) in training sessia given, for example, by
Hieber and Hartel (2003).

Simulations used in on-the-job induction trainirffeeomany benefits both to the
newly hired and to the company. The simulated emirent takes on all the
characteristics and variables faced in the employmaut the new employees
gain new knowledge and experience without the eisknaking costly mistakes
for the company. “In light of the comparable castcbnventional training, the
additional benefits of decreased delivery time mnproved performance over a
shorter duration make simulated learning an effectool for both cost and
efficacy” (Hritz, 2013). Similar conclusions havedn reached by Zgodavova,
Kisela and Sutoova (2016) from the experience iplyapg the role-play
simulation in the learning, e.g. reduction of copt®cess improvement, but also
positive attitude of the players and managerséacstinulation.

3 METHODOLOGY

The main purpose of this paper is to propose alailon game construction and
to explain the use of the proposed logistic simotatgame in the induction
programme of new employees in a real company gettin

The construction of the logistics simulation gansebased on a conceptual
modelling framework for simulation-based seriousnga (Zee, Holkenborg,

and Robinson, 2012). Shannon’s (1975) approachotwaptual modelling is

used as the basis of the paper, in which he disishgs four steps in conceptual
modelling:

» specification of the model’'s purpose;
» specification of the model’'s components;

» specification of the parameters and variables &si®ut with the
components;

» specification of the relationships between the comemts, parameters and
variables.

The process of constructing the logistic simulati@me is based on two main
ideas:
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1) Using the parameters and variables which other lation games use, and

2)

the goal of the games: For the specification of paeameters which can
occur in the particular games and the specificatidnich participants in the
games work with, the parameter, variables and d# of the game used in
other logistic simulation games were compared aestibed. Six logistic
simulation games were chosen, that are commonlywknand used in
logistics applications (Lane, 1995; Forssén-Nybangl Hakamaki, 1998;
Cano and Saenz, 1999; Hieber and Hartel, 2003;idd¢arand Hoek, 2008;
Brotherton, Montreuil, and Naccache, 2012; Rier@déf)7, 2012; Thompson
and Badizadegan, 2015):

* Beer game (BG),

* Mit Beer game (MBG),

* The International Logistics Management Game (ILMG),
» Cornell University students game (CU)

* Global player (GP),

» JISEL, created by the Groupe ESC in Bordeaux.

The adjustment of the game to real conditions &edcompany’s demands,
so the proposed game can be used as a tool fentpoyees’ adaptation to
real working conditions. The purpose of the indarctiraining of employees
is to acquire applicable knowledge on the dailykwdro adjust the logistics
simulation game to the real conditions in a compatihye company’s

requirements in the logistics simulation game vex@mined.

The comparison of parameters, variables and this gbdhe game is mentioned
in subsection 4.1. The proposed logistics simutaiame in a real company
setting is presented in subsection 4.2. The subpéahe case study was a
manufacturer of electric motors for home applianogerating in Slovakia since
1993. The process of the construction of the lastimulation game consisted
of selecting parameters, variables and the gotideofjame and their descriptions,
as well. The problem was formally written down umtihg the definitions of the
relations. Then, the main results of the test e fame are presented. In
subsection 4.3, four steps for the realisationhef iroposed logistics simulation
game were set and an evaluation of the applicaifotihe logistics simulation
game for the employees’ induction was suggested.
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4 RESULTS

4.1 Comparison of parameters, variables and the gtsaof the games

Different parameters and variables are used irgémes. They come from their
range, complexity orientation, the goal of the gaamel the target group for
which the games have been aimed.

To clearly describe the use of the parameters athbles in each game, a
comparison of them is presented in Table 1.

Table 1 — Parameters, variables and the goal & game in the selected
simulation games

Game

Parameter BG | MBG ILMG |CU |GP |JISEL

Means of transportation Y Y

Suppliers/producers Y

Distributors/carriers Y

Purchasers

<l <| <] «| <
<l <| <] «| <

Distance

Wholesale Y Y

Retail business Y Y

Storage houses

'<_<_<'<'<_<-<_<_<
'<_<_<'<'<_<-<_<_<

Markets

Variable

The amount of the realisation Y| Y Y Y Y

The direction of the carrier Y

The goal of the game

The management of the carriage Y Y Y Y

The management of the storage Y Y Y

Source: the authors

In Table 1, the following analysed games are coetghaBeer game (BG — three
parameters, one variable, the goal of the game mdnage the carriage), Mit
Beer game (MBG, five parameters, one variable, gbal of the game is to

manage the carriage), The International Logistiem®dyement Game (ILMG —

nine parameters, one variable, the goal of the gartemanage the carriage and
to manage the storage), Cornell University studgatse (CU: six parameters,
one variable, the goal of the game is to managedhneage and to manage the

ISSN 1335-1745 (print) ISSN 1338-984X (online)



60

QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITA20/2—2016

storage), Global player (GP: five parameters, am@able, the goal of the game
is to manage the carriage) and JISEL created byGttoeipe ESC in Bordeaux
(nine parameters, one variable and two goals of&mee).

To compare single games it was necessary to seémnign common definitions
of the parameters and variables. That is the remogiving an explanation of
the information in Table 1 by giving the charadtgcs of each parameter and
variable.

The characteristics of parameters used:

The means of transportation are taken as the gargapacity, the speed,
the number of vehicles and the distribution of\ikaicles,

Suppliers/producers are the number, the distribytio the
supplier/production capacity and the number of estju

Distributors/carriers are understood primary frdra point of view of the
transportation capacity and limits,

Purchasers are understood as purchaser densitgugbian (supplier)
capacity and prices,

Distances are understood as physical or time consiEluencing
transportation costs and the capacity,

Wholesalers and retail businesses are taken prifftang the point of
view of the capacity, distribution and orders,

Storage houses are the capacities, distributiodshreamount of the fixed
costs (lodgings),

Markets are understood as the market capacitypwemand branch.

The characteristics of the variables used:

The amount of realisation is understood as a resllthe financial
management or the profit, while the revenues conoenfthe retail
activities of buying or selling, and the depth loé tcosts structure is very
variable and usually made up of the transportatiosts and the fixed
costs (in a varied structure),

The direction of the carrier means the managemetiteomaterial flows
from a time and cost point of view.

The most frequent parameters used in simulationegaare: the means of
transportation, then the suppliers and the didimitsu The most common variable
used in logistic simulation games is the amounthaf realisation in different
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aspects. This points at the most common problemshware in the area of
company’s logistics and which the managers hasele.

The general goal of the game is to manage theaggriFrom the wider point of
view, the management of the storage is used asthiee goal of the game.

4.2 Proposed logistics simulation game — case study

The logistics simulation game was proposed for rgelacompany producing
electric motors for home appliances. The logispiosblems cover the logistics
activities in the factory, among the storage plaoesthe production lines.

The real conditions and company’s requirementgHergoals, the variables and
the parameters of the game were examined and ewmnsh Table 2.

Table 2 — The company’s requirements in the lagigtimulation game

The requirementsto adjust in the The alternatives

game

The existing means of transportation 3 (the milk vehicle, the trailer, the high lift)

The existing production lines 6 (the different Bngith different maximum norms)
The existing types of covers 4 (the Gitterbox,e¢heo pallet, the euro pallet EWP

not refundable, one direction and the box)

The existing input material and the | As the directions of the game
norms of the consumption
of the input materials

The priorities in the goals IThe maximum use of all lines’ capacities
2. Cost minimisation

Source: the authors

Stemming from the logic of the logistics simulatigame, the parameters and the
variables used in analysed games (Table 1) andccéhgpany’s requirements
(Table 2) have been taken into consideration. Thapgsal of the specific
logistics simulation game can be introduced (T&)le

Table 3 — The parameters, the variables and thal @b the game in the
proposed logistics simulation game

Parameter Description

Means of transportation| The vehicle’s capacity,wag of putting materials in the vehicle

Purchasers The production line capacity per sisigitt in physical units
Suppliers/producers The input and output per sjpgmibduction line
Distributors/carriers The types of vehicles, thpamty of the vehicles, the way of using

the vehicles for inputs and outputs
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Parameter Description

Covers The type of cover, the type of cover unihwiie specification of
maximum carriage

Material The norms of consumptions of input matsnzer single unit of
output, the list of materials with the physicalgraeters, the
specification of input materials with the relevahtracteristics

Variable
The amount of the The use of the production line, the energy consiomgnd fuels
realisation used by the vehicles, the frequency and the vehidiates

The goal of the game

The management of the| Logistics costs, the use of the production linepacity
transportation

Source: the authors

The goal of the game is to manage the transpontatia way which would bring
the lowest level of related logistics costs togethih the maximum use of the
production lines’ capacity per single shift.

During the simulation game, the worker makes denssin which s/he proposes
the values of the variables in the logistics atiigi to achieve the goal of the
game. The aim is to verify if the worker underswiis obligations, to clarify

the activities which s/he has to do and for whigteswill be responsible and
make sure s/he understands the mutual connectidrs.game evaluation is
based on a comparison of the results obtained &ywibrker with the optimal

task solution and with his or her previous results.

Formally, the problem can be written down as

fX,Y,%) =X, X;.No; + X, Y; .Np; + 2R, X . Nmy, — opt (min) (1)
YN X g < X8 fori=1,2,3,4 (2)
?=1Xi . Z]Ij:l Xk 8k < YjH forj =1,2,3 (3)
]-3=1bj Y, < b 4
X;>0,Y>0,§>0,%>0 ®)
Where:
X is the decision about the number of differenety/pf covers needed
in one shift; in our case it was possible to user fdifferent types of
covers,
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Y is the decision about the number of differentnf® of internal
transportation used during one shift; in our case awuld use three
different types of vehicles,

X is the decision about the amount of materiakduduring one shift,
in our case we could use thirty different materials

N is the number of material types,

X is the number afused covers during one shift,

Y is the number of carriagesjiiorm of internal transportation during
one shift,

Xk is the number of units & material,
Ok is the weight of th& material unit,

by is the elaborateness connected with one usej ohean of
transportation,

No  costs connected with the usd abver type,

Np;  costs connected with the usg ofpe of mean of transportation,
Nmy costs connected with the manipulation with the ahk material,
X" is the bearing capacity btover type,

Y,—H the capacity of type of mean of transportation,

b is the available labour time fund of the wareteuan.

The relations (2), (3) and (4) represent the marinevel for the task solution.
The relations (5) represent the standard low leoraihe task solution.

The proposed logistics simulation game was testedndw workers in the

logistics department of the manufacturer. The tesathieved by a worker with
no work experience of planning the transportatibmaterial among production
lines are presented. It should be noted that th&kevdhad some knowledge of
similar partial logistics operations from previoamployment (e.g. storage or
working with trailers and high lifts). Also, it wathe first experience of the
worker with a simulation game.

The worker played two rounds of the simulation gamke first round was
primarily aimed at the understanding of game pbibdy. The comparison of the
results of the second round is presented in Table 4

Table 4 — The results of the proposed simulationg&nd round)

Solution Total costs — relative value
Optimal 100,0%
Player 108,5%

Source: the authors
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The relative value of the total costs of the worgkying the game (108,5%) is
above the optimal level. On the other hand, thalrés considered as relatively
sufficient and it shows the understanding of thibogbphy of problem solving.

The partial results related to the use of the typesehicles were the most
interesting. The results proved the tendency tatlhisesame types of vehicles the
worker had experienced before (Table 5).

Table 5 — The number of the use of the types hitcles (2nd round)

Type of vehicles
Solution i i i _ Total
the milk run vehicle the trailer the high lift
Optimal 112 13 13 138
Player 100 30 26 156

Source: the authors

The results in next rounds should be compared nigtto the optimal solution,
but also to the outcomes from previous rounds tafwéehe progress of the
worker as it is possible to play the game repegted|

The proposed logistics simulation game is suitdblethe use with required
adjustments in all manufacturing companies thatehaimilar restrictions.
Before, it is necessary to interface with businesstegy and objectives,
similarly to the models in project management (M&gtan, Mizla and Mizla,
2014).

4.3 The proposed logistics simulation game as pamf induction
training

After a general induction programme that is usuédigused on the company’s
standard information, practices and policies, fhecsgic training of newly hired

staff follows in the logistics department (e. g.\paet al., 2009). The logistics
simulation game is realised cyclically through feteps:

Step 1 — Initiation: The employees get acquaint&l the scenario of the game,
with new data and information, or with the reswltshe previous cycle.

Step 2 — Planning: The processing of availablermédion, its analysis with
subsequent decisions to solve problems are inclundis step.

Step 3 — Action: During the action stage, the @otiv leading to the established
goals are performed, on the basis of the decisieade according to the results
of the previous step.

Step 4 — Evaluation: The results of the cycle ar@en discussion. Consequently,
the simulation ends, or the worker returns to tist $tep.
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Planning of the application of the simulation gaais® includes a decision on the
required outcome of the game, which the employee tbhaachieve and the

decision on a further process of the induction paogne in the case where the
worker fails repeatedly.

The successful application of the logistics simataigame can be evaluated in
the company by comparison of the results before after the use of the
simulation game. Evaluation includes:

 verifying the professional competence of the newlegee by using pre-
test and post-test;

» estimating the costs that might occur in the cdsefailure in the real
fulfilment of working tasks,

» the period of induction, when the required workfpenance is not
completely achieved by the worker.

Simultaneously, a well-planned induction bringseothenefits, as it is a helpful
tool for the stabilisation of new employees by m@dg the stress and
inconvenience of being responsible for real tasks.

5 CONCLUSION

The purpose of the paper was to propose a logisiiosilation game with a
specific use as part of the induction training efvnemployees in the logistics
departments. The paper contributes to the theocysked on the induction
programme, as this topic has rarely been discussed.

The proposed simulation game emerged from a cosgranf other simulation

games used in logistics. The aim of the game mdnage internal transportation
and to achieve the required logistics costs andtiee production line capacity
per single shift. The simulation game is univeraall feasible in logistics

companies and manufacturing companies with logistiepartments, willing to

use new training methods in the induction trainbhgew employees. Before the
application, the simulation game has to be adjustethe real conditions and
company'’s requirements, and then experimented.pftygosed simulation game
was applied in a particular company, and its apgibte in other types of

companies would be needed to verify its generaliegiplity. Future research

aimed at the specific problems with the use ofdimeulation game in different

companies and the impact of simulation training tbe induction of new

employees is desirable. For instance, it would behlwhile to examine the cost
savings and length of period of induction with gsthe logistic simulation game
in the induction process.
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