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PREFACE 
 

Since the first symposium in Belgrade, Serbia more than two decades ago, in 1996, International 

Symposium on Industrial Engineering - SIE has been held regularly every 3 years. It represents an opportunity 

for researchers in the Industrial Engineering community to review and evaluate their scientific achievements 

over the period since the previous SIE, share their most recent results and ideas, and discuss possibilities for new 

directions in research, joint experiments and observing campaigns.  

The aim of the 7th International Symposium on Industrial Engineering – SIE 2018 is to contribute to a 

better comprehension of the role and importance of Industrial Engineering and to point out to the future trends in 

the field of Industrial Engineering. The Symposium is also expected to foster networking, collaboration and joint 

effort among the conference participants to advance the theory and practice as well as to identify major trends in 

Industrial Engineering today. According to these goals the Symposium addresses itself to all experts in all fields 

of Industrial Engineering to make their contribution to success and show capabilities achieved in the work that 

has been done are very welcomed. SIE 2018 provides an international forum for the dissemination and exchange 

of scientific information in industrial engineering fields through the large number of multidisciplinary topics. 

The book brought together 58 papers and more than 170 authors from 12 countries, namely from Serbia, 

Portugal, Finland, Switzerland, FR Macedonia, Italy, United Kingdom, Thailand, Slovakia, Canada, Poland and 

Bosnia and Herzegovina. The submitted full length manuscripts were peer-reviewed, and selected for publication 

by experts in their respective fields. The authors ranged from senior and renowned scientists to young 

researchers. Only unpublished papers were accepted and the first author is responsible for the originality of the 

paper. All papers are classified into six chapters, including opening and closing plenary lectures. 

We expect that papers and discussions will contribute to better comprehension the role and importance of 

Industrial Engineering in this and other countries, both in domain of scientific work and everyday practice.  

Our efforts in organizing would not succeed without the considerable help of the members of Scientific 

Program and the financial help of Ministry of Education, Science and Technological Development was greatly 

supportive for the success of the entire project. 

At the end, the editors hope, and would like, that this book to be useful, meeting the expectation of the 

authors and wider readership and to incentive further scientific development and creation of new papers in the 

field of Industrial Engineering. 

Welcome to the 7th International Symposium on Industrial Engineering – SIE 2018! We wish to all 

participants a pleasant stay in Belgrade and are looking forward to seeing you all together at the 8th Symposium 

on Industrial Engineering – SIE 2021. 

 
Belgrade, September 2018 
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Abstract. In this study an analysis of hospitality 
services company - Hotel Resort "A-ROSA" in 
Germany was performed in order to identify whether 
it has an efficient quality system. The survey was 
done as an attempt to perceive the existing situation 
in this company in the domain of design and 
implementation of the quality system, analyzed 
through the four pillars of the house of quality at the 
top of which is the top management, while the base 
is consists of measuring, evaluating, analyzing and 
comparing quality / poor quality.  
The results of applying the Total Quality 
Management (TQM) methodology have shown that it 
is possible to achieve the company's vision and main 
goals towards meeting the needs of internal and 
external clients, right on time, while eliminating the 
processes which are not adding value or any 
promotion. 
Key words: House of quality, Internal 
standardization, TQM philosophy, Hotel industry, 
Customer satisfaction 
 
1.INTRODUCTION 
Every organization should develop the activities of 
the quality system, which can be presented as a 
"house of quality". The pillars of the house of 
quality are: internal standardization, methods and 
techniques for operation with absence of faults, 
education, and motivation, and the cost of quality 
[1]. Top management is most responsible in the 
"house of quality" and it’s "holding" the four pillars, 
which are subsystems of the system itself [2]. In the 
basis of the house of quality lies the measurement of 
the defined, collected business process data in order 
to understand and control them, as well as to gather 

important information about products and services 
for improving the quality and optimization of 
business processes. Monitoring does not only screen 
the quality of products/services, but also the 
adequacy of the entire TQM (Total Quality 
Management) system in the implementation of the 
quality functions [1][3]. Assuring quality of the 
company's activities is a key factor for its success, as 
well as its sustainability on the market. Total quality 
management requires full responsibility of all 
members of the company, as it is joint work of all 
[4]. In the process of implementation of the TQM 
philosophy, important aspect are the employees, 
processes and customers, as well as all interested 
parties in terms of protection, partnership, 
responsibility, guarantee, communication, service, 
security, support, as well as assistance and openness 
for cooperation [1][2][5]. 
This study was made to explain the importance of 
quality for hospitality services company - hotel 
resort "A-ROSA" in Germany. The survey is done 
by monitoring the way business processes are 
managed (identifying, documenting, and controlling) 
and whether documentation was put together for 
efficiency of the system. 
In the hospitality industry, it is necessary to respect 
the standards for production, service and safety of 
people and products [6]. Adequate control is also 
required in order to achieve the goals set. The 
opportunities provided by the ISO 9000 series of 
standards enable definition and activation of control 
points, which will prevent defects, complaints, 
delays[7][8]. But a good quality system does not 
only mean a system that will provide projected 
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quality, but management and optimization of 
processes [7][9][10]. 
 
2. METHODOLOGY 
2.1. Application of total quality management 
methodology in the hotel complex A-ROSA 
The hotel complex A-ROSA was built on to the 
existing building infrastructure of the previous hotel 
"Kempinski", built after the Second World War in 
Eastern Berlin at that time. The hotel welcomes 
guests with the new brand from the distant 2004 
with a tendency of continuous development. It is a 
chain of hotels under the brand A-ROSA and it’s 
certain that this hotel stands out from the others with 
the ideal location, situated in a nature rich in forest, 
along the shore of Lake Scharmützelsee. Throughout 
the years, although the ownership structure changes, 
the management of the hotel manages clearly 
defined goals. The greatest achievement of the 
management was to get the coastal part of the local 
lake - for summering from the local government, as 
well as the few hectares of land in which, with a 
small investment, they got wonderful golf courses 
for recreation. Today, the A-ROSA Hotel is a place 
for recreation, leisure, entertainment and enjoyment 
of elite guests from all over Germany. The 
dedication of management and employees is intense, 
24 hours a day, seven days a week. The hotel 
complex serves its clients with experienced and 
cordial staff from the parking lot to the reception, 
from the hotel rooms to the cafes, to the spa center, 
swimming pools, beaches. The company is the main 
artery for domestic tourists, and the management is 
proud that A-ROSA is a brand that gives satisfaction 
to customers, and ensures profit. 
The structure of the company constitutes the 
management team as the highest body, while the 
report for the operation is received from the General 
Manager. The workload requires a structural 
division in six sectors, each with its own share of the 
operation. Dividing the operation into sectors 
enables independence in finding ways to facilitate 
the operation in the process of fulfilling hotel’s 
services. All sectors are in interdependent horizontal 
communication and their processes are connected, 
Figure 1. Overall services are carried out with the 
coordination and collaboration of teams for all 
business processes.  
2.2. Creating a business culture in a hospitality 
service company 
The business world creates new values in the society 
[11]. The value consists of the well being created by 
the business world, business opportunities and the 

quality of the services. One of the company's 
missions is to advance the society in which they 
operate [1]. 

 
Figure 1: Organization structure in the company 
In all projects implemented by A-ROSA hotel, the 
world's quality standards are at the top of each stage 
of development. By applying professional 
knowledge, experienced personnel, modern 
technology, care is taken to meet the needs and 
expectations of all clients with whom they cooperate 
in the society on the domestic and international 
market, in order to offer continuous quality. In all 
projects that have been implemented so far, A-
ROSA always respects ethical values. For this 
purpose, the management team is working to 
improve issues related to quality, environment, 
occupational safety and health of employees, and for 
this purpose they organize continuous training for 
raising awareness among employees, following 
technological innovations and establishing relevant 
systems in the areas of project activities. In 
accordance with the current valid domestic and 
international rules and regulations, the main 
principle of managers is to provide quality assets 
and equipment for protection of human health and 
the environment. The goal is to use natural resources 
at an optimum level and to support and provide 
conditions for "sustainable development" of natural, 
social and economic resources.  
When talking about the service in the hotel industry, 
it is essential that at the first visit guest’s 
expectations are meet and exceeded [3]. The quality 
of the services includes all the parameters that will 
result in guests’ satisfaction. One of the principled 
ways in which A-ROSA Hotel differs from other 
hotel industry companies is the quality policy of 
services, through consistent delivery of higher 
quality in relation to the competitors.  
3.2 Defining the business processes in the hotel 
"A-ROSA" 
In defining business processes, a person is a key 
factor in the quality of services, since he is the 
carrier of all activities in the hotel industry [1][11]. 
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The company invests in the development and 
education of employees for successful execution of 
the business processes in the hotel. Proper 
performance of the work responsibilities of each 
sector individually is an important component of the 
hotel so that it can offer quality services, figure 2. 

 
Figure 2: A schematic representation of the 
standard operational procedure during the 
preparation and provision of services at the hotel 
Information is the basis for business management, 
i.e. the basis for decision making, organizing, 
forecasting, etc [4]. They are a key resource that 
hotel existence is dependent on, because depending 
on the way and the speed of collecting all relevant 
customer information will depend on the success in 
their work. 
3.3 Standard operating procedure of one of the 
business processes in the hotel "A-ROSA" 
The description of one of the business processes in 
the hotel "A-ROSA" is a series of logically related 
activities that use the resources of the hotel, whose 
ultimate goal is to services the guests with 
appropriate quality and prices, in an adequate 
timeframe, with simultaneous realization of values 
from the process of functioning, Figure 3. 

 
Figure 3: Production-service process in the 
company 
Aside from the use of general documents in the 
realization of the processes local documents are also 
created for a more detailed explanation of the 
process and allocation of responsibilities, as well as 
the need for adjusting the process to the local state 
laws. Business documents can be work instructions, 

forms, databases, standards, list of instructions and 
specifications. Figure 4 provides a standard 
operating procedure for the business process - 
Preparation and provision of food services at the 
Marktrestaurant restaurant. The standard operating 
procedure specifies the documents used in the 
process, participation of the employees, as well as 
the possibility of comments with further 
explanations or guidance on instructions that are 
defining the sub-process. The sub-process is the 
main buffet breakfast and dinner, allowing guests to 
enjoy a fun cooking display. 

 

 
Figure 4: Schematic representation of the 
standard operating procedure in the hotel’s 
kitchen and restaurant 
The application of internal standardization improves 
the responsibility of employees in the realization of 
business processes. The application of the TQM 
system methodology means the design of a good 
documented quality system that is covering all 
business processes of the company and is an 
indispensable basis for the successful application of 
SPC (statistical process control) and efficient 
teamwork that otherwise could not be set up in case 
of a bad quality system [2]. Errors are recorded in 
tables and diagrams and are subject to analysis by 
managers. Based on the information obtained from 
the daily reports, the responsible manager can 
identify the oversights or complaints made by the 
clients, and depending on the type of problem, they 
are recognized, defined and recorded in the 
checklist. Based on the total operational errors, as 
well as criticisms and complaints from the clients, 
the Pareto diagram is being prepared from the 
checklists. This diagram should show which 
objections are of the highest frequency and 

GUEST 
CYCLE 
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importance and in which direction the management 
team should pay attention and seek a solution to 
overcome the problem, Figure 5. 

 
Figure 5. Pareto diagram in regards to the 
frequency of irregularities in operation 
From Figure 5 it can be seen that the number of 
complaints is the highest in delays by deliverer’s of 
bread and other bakery products. The first pillar of the 
diagram shows the delays of bread and other bakery 
products for the use in the hotel. The hotel complex 
does not produce its own and depends on the delivery 
by the suppliers. The proposal of the management team 
is to employ people with the necessary skills and to 
supply equipment for their own production for internal 
use. The second pillar of the diagram shows complaints 
due to frequent break-down of the kitchen equipment 
(malfunction of the ice machine, refrigerators, and 
stoves). The proposal of the management team is 
solving the problem by replacing existing ones with 
new technical equipment. The third pillar of the 
diagram gives the frequency of complaints by "VIP" 
clients in relation to hotel services, especially during 
the seasonal months or holidays when the hotel 
operates at full capacity. The guests' revolt arises as a 
consequence of the strict rules and regulations of the 
hotel regarding the code of conduct of the guests. The 
fourth pillar of the diagram gives the frequency of 
problems related to the current maintenance of golf 
courses as a result of the widespread area and the need 
for daily maintenance and irrigation. The proposal for a 
management solution is to increase the number of staff 
for horticulture (especially in the golf course and for 
organizing golf tournaments) and purchase of more 
mowers. The fifth pillar of the diagram gives the 
frequency of problems related to the equipment and 
cleaning of the rooms due to lack of necessary staff 
(housekeeping attendants). The management solved 
this problem by employing seasonal workers. After 
determining the causes of the problem, the actions to be 
taken are defined, the person responsible for the 
implementation of the actions and the deadlines for the 
implementation of the corrective measures.  

3. CONCLUSIONS 
The hospitality services company - hotel resort "A-
ROSA" in Germany sees the benefits of applying the 

methodology for designing and implementing the 
TQM system in: 
• the application of internal standardization which 

improves the responsibility of employees in the 
realization of business processes; 

• the use of statistical methods and techniques 
reduces defects in operation and is a significant 
benefit, especially when requiring specified quality 
at the lowest operating costs; 

• the application of software packages increases the 
efficiency in the application of statistical methods 
and techniques; 

• by analyzing the cost of quality, losses can be 
controlled and minimized in terms of material and 
energy consumption. 

Acknowledgments 
This study is a part of the research project “Model for improving 
the performance of business processes within the hospitality 
industry”, (Ref. No. 0201-545/9). 
REFERENCES 
[1] Mitreva, E. (2011). Model-Integral methodology for 
successful designing and implementing of TQM system in 
Macedonian companies. International Journal for Quality 
Research, 5(4), 255-260. 
[2] Mitreva, E., & Filiposki, O. (2012). Proposed methodology for 
implementing quality methods and techniques in Macedonian 
companies. Journal of Engineering & Processing Management, 
4(1), 33-46. 
[3] Mitreva, E. (2013). The superior customer’s value of the new 
economy implemented within Macedonian companies. 
International Journal for Quality Research, 7(2), 215-220. 
[4] Mitreva, E., Taskov, N., Sazdova, J., Georgieva, I., & 
Gjorshevski, H. (2015). The Need for Implementation of 
Integrated Management Systems (IMS) in Macedonian 
Companies. Calitatea, 16(147), 62. 
[5]  Wong Ooi Mei, A., Dean, A. M., & White, C. J. (1999). 
Analysing service quality in the hospitality industry. Managing 
Service Quality: An International Journal, 9(2), 136-143. 
[6] Kandampully, J., & Suhartanto, D. (2000). Customer loyalty 
in the hotel industry: the role of customer satisfaction and image. 
International journal of contemporary hospitality management, 
12(6), 346-351. 
[7] Tepeci, M. (1999). Increasing brand loyalty in the hospitality 
industry. International Journal of Contemporary Hospitality 
Management, 11(5), 223-230. 
[8] Saleh, F., & Ryan, C. (1991). Analysing service quality in the 
hospitality industry using the SERVQUAL model. Service 
Industries Journal, 11(3), 324-345. 
[9]  Minghetti, V. (2003). Building customer value in the 
hospitality industry: towards the definition of a customer-centric 
information system. Information Technology & Tourism, 6(2), 
141-152. 
[10]  Law, R., & Jogaratnam, G. (2005). A study of hotel 
information technology applications. International Journal of 
Contemporary Hospitality Management, 17(2), 170-180. 
[11] Taskov, N., & Mitreva, E. (2015). The motivation and the 
efficient communication both are the essential pillar within the 
building of the TQM (total quality management) system within 
the Macedonian Higher Education Institutions. Procedia-Social 
and Behavioral Sciences, 180, 227-234. 

39



 

IM
C

 
 
 

1Ph.D
2Techn

Abstract. 
advanced f
advanceme
business, w
malfunction
processes. 
techniques 
terms of qu
defect prod
concept is 
in the level
Lean con
advantage.
reduce the 
size of the w
This pape
implementa
and lean 
organizatio
Key word
implementa
 
1.INTROD
The concep
important r
models in 
business e
business e
customers´
productivit
[4]. Consta
organizatio
models of 
Baldrige A

MPLEMEN
CONCEPT

Nikola
D. student, Te
nical faculty “

Facu

The six sigm
function of th

ent in mana
with the aim 
ns in tech
The six sigma 
to improve th

uality systems 
ducts. The impl
an approach t
l of quality and

ncept has lo
 The concept 
number of pro

warehouse, wi
er presents th
ation and use 

production i
on. 
ds: Six sig
ation. 

DUCTION 
pt of six sigma
role in the im
organizations 
enterprise it 
excellence, wh
 demands, 

ty and corpor
ant maintenan

on is significan
advanced sys

Award, Contin

NTATION
TS IN ORG

a Petrović1, D
echnical facul
“Mihajlo Pup

ulty of Busine

ma concept r
he level of kn
aging the o
of avoiding m
nological an
system introdu

he organization
and reduce th

lementation of 
that influences
d profit of the 
ong been a 
of lean produ

oduct errors an
thout reducing
he criteria fo

of the concep
in different a

gma, LEAN 

a and lean prod
mplementation 

in recent deca
is important 

hich is based
improving t

rative social 
nce of high q
nt as well.. Th
stems: ISO 90
nuous Improve

N OF SIX S
GANIZATI

Dragana Sajfe
ty “Mihajlo P

pin” Zrenjanin
ss in Belgrad

represents an 
nowledge for 
organization's 
mistakes and 
nd business 
uces tools and 
n's process in 
he number of 
f the six sigma 
s the increase 
organization. 

competitive 
uction aims to 
nd reduce the 

g productivity. 
or successful 
pt, six sigma 
areas of the 

production, 

duction has an 
of these two 

ades. For any 
to achieve 

 on meeting 
the business
responsibility 

quality in the 
here are many 
001, Malcolm 
ement/Quality 

SIGMA AN
IONS: A R

ert2, Dragica I
Pupin” Zrenja
n, University 

de, University 
 
 

Manage
model, w
[12].  
The Six
which 
continuo
processe
are ach
products
producti
oriented
of custo
improvi
[9]. Im
significa
efforts. 
reported
Sigma in
Lean m
managem
to impro
time [1
for com
apply L
includin
human 
that ten
waste re
satisfact
reductio
producti
producti
attribute
producti

ND LEAN P
REVIEW O

Ivin2, Marija M
anin, Universi
of Novi Sad, 
of Singidunu

ement (QI/QM
which is orient

x Sigma conce
is focused 

ous improvem
es in the orga
hieved throug
s, lower mai
ion efficiency 

d towards the u
omer needs; 
ing productivit
mplementing 
ant financial 
For example, 

d $2 billion of
nitiatives [13].

management re
ment procedur
ove quality an
7]. To be suc

mpetitive advan
ean principles 

ng accounting
resources [7]. 

nds towards r
eduction; high
tion of custom
on; quality 
ivity [15]. To
ivity and qua
ed to practi
ion [13].  

PRODUCT
OF CONCE

Mjedenjak3 
ity of Novi Sa
Serbia; 3Mas

um, Serbia 

M). SixSigma 
ted towards qu

ept is a manag
on project

ment of produc
anization. Thes
gh the reduc
intenance cos
[3]. In additio
understanding 
improving bu
ty, and financ

Six Sigma 
gains from th
in 1999 Gener

f net income b
.  
epresents a se
res designed f

nd reduce costs
ccessful, Lean 
ntage requires 
in all organisa

g, sales and 
Lean product

reduction of d
er value for cu
mers; robust p

improvement
oyota Motor C
ality performan
ices associate

TION 
EPTS 

ad, Serbia; 
ster student, 

is a busine
uality and prof

gement approa
t developmen
cts, services an
se improvemen
ction of defe
sts, and high
on, Six Sigma 

and satisfacti
usiness system
cial performan

has report
heir deployme
ral Electric (G
enefits from S

et of producti
for the custom
s and producti

implementati
organisations 

ational function
marketing, an

tion is a conce
defect produc
ustomers; high
production; co
t; and high
Company’s hi
nce is routine
ed with Le

 

ess 
fits 

ach 
nt, 
nd 
nts 
ect 
her 

is 
on 

ms; 
nce 
ted 
ent 

GE) 
Six 

on 
mer 

on 
on 
to 

ns, 
nd 
ept 
cts; 
her 
ost 
her 
gh 
ely 
ean 

40


	korice 2018.pdf
	CEO ZBORNIK.pdf
	A1.pdf
	6 MITREVA doc
	7 Petrovic-et-al



