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Pracenje i evaluacija kvaliteta u uslugama Zeleznickog saobracaja

kao element menadZmenta kvaliteta
Vasko Vassilev'", Emil Velinov’

! Transport University “T.Kableshkov”, Sofia, Bulgarial,
* Riga School of Economics and Business Administration (RISEBA), Latvia

Apstrakt: Clanak ima za cilj da objasni proces realizacije usluga u makedonskom Zelezni¢kom poslovanju kroz
preko potrebno uspostavljanje kriterijuma za pracenje i vrednovanje kvaliteta usluga kao efikasne zaStite javnog
interesa. Clanak dalje ukazuje na visi kvalitet u uslugama prevoza, bolje uslove za sve zainteresovane strane
ucestvuju u zivotnom ciklusu usluga prevoza. Osim toga, studija tvrdi da sa primenom posebnih kriterijuma za
kvalitet, moZzemo stvoriti preduslove za uspostavljanje mehanizama za razvoj i optimizaciju rezultata kao sistem
za kazne zbog neispunjavanja uslova ugovora. To proizilazi iz ¢injenice da prikupljeni podaci treba da budu
zasnovani na adekvatnom sistemu prikupljanja, analizi podataka i rad predlaze odredeni pojednostavljeni model
za analizu i procenu kvaliteta saobrac¢ajnih usluga. Ovaj drugi model se sastoji od kvalitativnih i kvantitativnih
varijabli sa tehnic¢ke tacke gledista i sa stanovista nivoa kvaliteta transportnih usluga do krajnjeg kupca.

Kljuéne reéi: Kvalitet, menadzment kvalitetom, Zeleznicki transport

Monitoring and Evaluation of Quality in Rail Transport Services
— An element of Quality Management

Abstract in English: The paper aims to explain the process of realization of the services in the Macedonian
railway business through necessary set up of criteria for monitoring and evaluation for the services quality as an
effective protection of the public interest. The paper further suggests that higher quality in the transport services
leads to better conditions for all stakeholders who take part in the lifecycle of the transport services. Moreover,
the study argues that with applying particular criteria for quality, we create pre-conditions for setting up a
mechanism for developing and optimizing the results as the system for penalties for not meeting the contract
conditions, as well. It stems from the fact that the collected data should be based on adequate collecting system,
whereas data analysis and the paper propose certain simplified model for analysis and assessing of the transport
services quality. The latter model consists of qualitative and quantitative variables from technical point of view
and from the perspective of quality level of the transport services that are provided to the end customer.

Keywords: quality, public interest, qualitative parameters, quantitative parameters, transport services

1. Introduction

The quality of railway transport services is effected primarily from the decisions taken by the competent
authorities in the name of responsible for rail transport person/entity. The regulatory function is implemented
through a specially created system of quality control (Evans & Lindsey, 2002). This control is achieved through
the following measures:
e Control of the quality process which is formed as a control variable in the set of quantitative and
qualitative indicators;
e Control of carried out service is provided by identifying and analyzing deviations and violations of
quality of service;
e  Control system for quality management;
e Policy and quality objectives are introduced in order to provide direction in the management of the
organization.

! vvasilev@vtu.bg
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It is an imperative to determine the desired results and assist the organization to use its resources to achieve
better results (Flyvbjerg, 2013). Quality objectives must be consistent with the policy and the desire for
continuous improvement, while using measurable indicators for reporting. The achievement of quality objectives
can have a positive impact on product quality, the efficiency of operations and financial performance and thus -
rely on the satisfaction and confidence of consumers of rail transport.

On the basis of what the paper formulates, there are following objectives for the process of strengthening the
system of quality management:
e Formulating and maintaining the policy and quality objectives in the field of railway transport;
e Introduction of policy and quality objectives throughout the organization to increase awareness,
motivation and involvement;
e Definition and presentation of stipulated requirements;
e Ensuring that appropriate processes enable people to meet the requirements of customers and other
stakeholders and to achieve quality objectives;
e Ensuring the construction, implementation and maintenance of the effective and efficient system of
quality management.

2. Methodology

In order to form a better functioning system in the railway business, it should be developed based on the
following principles (Flynn, et.al., 1994):

e Customer orientation — Railway companies depend on their customers and therefore we should
understand their present and future business needs. This leads to understanding their requirements and
striving statistics of their expectations.

e Effective management - The main objective of the operation of the railway is improving quality. State
authority plans and takes all possible measures to ensure the necessary conditions to achieve specific
objectives, i.e. for tasks, and hence the overall objectives. The working methods are aimed at clearly
defining responsibilities, clarifying the issues and seeking options for their solution.

e Involvement of all stakeholders - state body as a way of placing tasks and building information arrays,
including discussions on all important issues, allowing significant possibilities for improvements.

Measurement of the status quo

The model deals with the measurement of the activity as a separate procedure from the control process in rail
transport. It focuses on the key role as an element of feedback in the management process. The assessment is
expressed in a set of activities related to the studies of the tasks of the centers of responsibility (described in the
reports) resulting from the annual objectives of rail transport undertakings. In the procedure the deviations are
defined so that it makes sense to take corrective action (significant deviations).

The assessment procedure is the penultimate operation procedure of the control process (Montgomery, 2007). It
has a direct connection with the two procedures of the process - pre- and post-January The assessment procedure
is preceded by a procedure of analysis of variance for the period. The analysis of deviations ends with a detailed
classification of variations in species and in relation to their causes. The procedure for analyzing information
comes in total with (cumulative) unacceptable deviations of the evaluation procedure. Based on these deviations
the estimates of activity are generated for the reporting period in the eponymous procedure. They are the product
of the evaluation procedure. The information from the assessment procedure and the procedure for the analysis
of variance was used in the final process procedure (procedure "reaction"). The reaction in the management of
railway consists of:

e Reporting of various entities in the organization of the results of the analysis of deviations and

evaluation
e Taking corrective action with respect to operations.

In creating the rating two types of data are applied. The unobjective data is applied in order to understand the
data that do not depend on anyone's judgment. Such data typically are applied periodically by authorized persons
in the administrative registers, forms or official databases. Then all these pieces of information are aggregated
and processed at different levels and are then available to certain users in the form of reports, statistical
publications, databases and more. The rating system of quality indicators is used from several sources - data
from administrative databases of the Ministry of Transport and Communications, data from railway companies,
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international statistical database rail. If the data is subjective, it depends on one's judgment. Such data is typically
collected through sociological methods of collecting information, then summarized and analyzed. Purely
subjective information concerns itself with respondent's personal experiences, feelings, judgments about how
somebody likes it, is useful or valuable to him. With regard to this information respondent authority of last resort
in the sense that there can be more authoritative judgment. For example, managers of railway companies and
external assessors can agree that rail transport services were of sufficient quality.

If customers are convinced that this mode of transport has been insufficiently accessible to people with special
needs and they have experienced difficulties in using it, we have to evaluate the transport service as
insufficiently accessible. When it comes to facts, the survey is normally alternatively used when data cannot be
collected otherwise. For example, if there is no record that describes cases of impossibility of transporting
persons with special needs, one way to get objective information that otherwise is to ask customers to tell us
whether they are witnesses of such cases. There is probability of a hard measurable error associated with recall
of facts willingness to share it and more. But in all cases the inability to use this mode of transport remains a fact
that is potentially verifiable and otherwise.

Choosing a scale for measuring

At the beginning it is important to clarify what the paper aims to explain by rating and what is in experts and
practitioners ‘opinion the difference between rating and ranking system. The rating is a type rating that ranked
arranges objects (quality indicators) for some relatively enduring characteristics. In this type of rating the rating
differs from the rankings as a result of specific, individual event. It is necessary to make a difference between the
results of a particular event and long-term performance of the business based on predefined indicators. The
rating system is a generalized method of producing sustainable charts called rating. Of course, much of the new
rating is not arranged indicators in a new way, just because performance must have (and actually has both shows
of our rating system) defined sustainability. So if a railway undertaking is good at something, it is very likely to
be good at other things.

Measurement of the scale and the rating of individual performance have 5 rates:
1-dissatisfied

2-happy
3-best
4-very good
5-excellent.

Figure 1: Measurement scale and the rating of individual performance

5 4 3 2 1 1 2 3 4 5

-30 -24|-23 -18]-17 -12[-11 -6[-5 0|0 5] 6 11|12 17|18 23|24 30

Source: Authors

Defining the object of study in our rating system has all possible rankings within the key areas of activity.
L Movement of trains operating perspective;

Movement of trains from a commercial perspective;

Safety;

Opportunities for realization of transport service;

Availability of transportation for persons with special needs;

Status of the rail market;

Ability to accomplish the capacity of the railway network;

Transport service for people with special needs;

Status of the rail market;

Ability to accomplish the capacity of the railway network.

The idea of the team was to compare only comparable things. In purely computational plan, of course, there is no
problem to do some rock which ranks indicators as a whole. The numbers and ranks cannot give a sense of order.
Only people can. We never thought how we can interpret an arrangement in which they are mixed in their
various meaningful features rail activities. It could be argued that in this case can be compared to the
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management of railway undertakings and their activities, their prestige in society, the quality of administrative
and other activities.

The paper tries to develop a system that offers leader boards only within business lines. In this case, the
interpretation is quite simple, as there are separately identified enterprise infrastructure and railway operators.
This provides an opportunity to assess the pros and cons of different services in different activities. For this
purpose the following coefficients have been built regarding weight/importance/ performance. The weight refers
to the distribution in each group and the sum of the coefficients in the group is equal to 1.

Effective demand in our system requires more effort than "reviewing" an indicator of the quality of rail services,
but we are convinced that they are worth. It is at least a basic knowledge of the structure of the railways to allow
information seekers to navigate the numbers and the logic of classification of activities and services.

Methodology for assessing the quality of railway transport

For the purposes of assessing a comprehensive method which is based on the use of complex quality indicators.
The system works with a total of 36 indicators divided into 10 groups for a total of two players on the rail
market. The indicator system was made after a review of international experience and the experience of other
countries that have developed a system for evaluating the quality of rail services. Similar groups of indicators
can be found in most ratings of varying severity in different combinations.

The assessment is done by the state regulator of rail transport services and for the purpose of self-control from
the transport company. In the absence of information about the outcome of the averaging used assessment 1,
aligned on a scale of 1 to 5, where 1 means "poor" or lack of assessment 2 - "unsatisfactory" 3 - "average" 4 -
"satisfactory" 5 - "very good".

Source of information: Accounting and statistical reports of railway undertakings and national statistics.

The ratings are based on information available and is functionally linked to its security. The choice of weights is
the most delicate task in complex assessments (evaluations that include more than one indicator). Most of the
possible marks in our rating system, including standardized, are precisely of this type. The choice of appropriate
weights is for us one of the most demanding tasks.

The main logic in the choice of weights is that important (relevant indicators) for which there is reliable
information must obtain a relatively high burden. By reducing the importance of the indicator and the reliability
of data is reduced and gravity. Less important indicators receive less weight even when they vary and are
reliably measured simply because their importance for quality assessment as a process and product is great. Even
the most important indicators may also receive a lower weight when their measurement is not reliable enough,
simply because the information obtained in this way lies within great uncertainty and it is not good to make it
crucial.

For all railway companies in this situation there are several options, whereas the bottom direction of activity uses
the same system of weights.

Each rating system has its limitations. This is no exception. It provides information for railway companies that
have published statistical yearbook. Others, as well as potential participants in this market have not been
evaluated. Another circumstance of what we want to pay attention to is that in cases where the information
gathered for an indicator of activity is not sufficient to allow us to make reliable conclusions, we are removing
them "below the line". This means data on individual indicators for these. For the purposes of assessing the paper
a comprehensive method is included which is based on the use of complex quality indicators, obtained by the
following algorithm:

1. Definition of the system of quality indicators
Determining absolute indicators
Choosing a benchmark / base year /
Determination of relative changes in performance compared to the base year
Decision on acceptance of the results of differentiated evaluation Final
Defining parameters of significance indicators
Restatement based on the parameters of significance
Determination of the integrated quality indicator

PNAN R LD
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Table 1: Weight of the factors in the process of quality control

INFRASTRUCTURE WEIGHT DESCRIPTION
PRECISENESS 0,25
Ratio -amount of passengers trains The indicator represents the average assessment of
% 0,042 . . . .
to number and category of tracks commitment of the trips execution by the trains
Ratio -amount of freight trains to The indicator represents the average assessment of
% 0,042 . . . .
number and category of tracks commitment of the trips execution by the trains
Maximum technical velocity of the The indicator represents the average assessment of
. km/h 0,042 . .
railway network technical level of the infrastructure
Permaner}t and temporary reduction h - annually | 0,042 Tl_le indicator represents the average assessment of
of the train speed railway network efficacy
Plan of reconstruction works of the The indicator represents the average assessment of
. h - annually | 0,042 . e .
infrastructure rational utilization of the railway network
Average commercial speed of the The indicator represents the average assessment of
. km/h 0,042 e . .
trains technology utilization of the train stations
SAFETY 0,35
Total amount of incidents Number per 0.07 The indicator repregents the average assessment of the
annum total number of accidents
Incidents caused by the Number per The indicator repre§ents the average assessment Qf the
. 0,07 total number of accidents caused by the train stations
infrastructure manager annum .
dispatchers
Freight trains Number per 0,035
annum
Passenger trains Number per 0,35
annum
Technical issues during train Number per 0.07 The indicator represents the average assessment of
movement annum ’ technical issues during train movement
Derailment Number per 0.07 The }ndlcator represents the average assessment of
annum derailments.
Annpal grade for safety provided by Grade 1105 | 0,07
the inspector
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ACCESS TO 0.15

INFRASTRUCTURE ’

Total amount of train tracks Amount 0,05 Thg indicator re_:presents the; average assessment of
available capacity of the railway network.

Access to passengers trains 0,05

Demanded railway lines Amount 0.01 The 1nd1cator_ repregents the average assessment of
demanded railway lines

Offered railway lines Amount 0.01 T}}e 1nd1§ator represents the average assessment of
railway lines offers to the passengers

Completed railway lines Amount 0.01 The 1nd1cator_ repres_ents the average assessment of
completed railway lines

Uncompleted railway lines due to The indicator represents the average assessment of

. . Amount 0,01 . . S

infrastructure failure extension railway network utilization

Uncompleted railway lines due to The indicator represents the average assessment of

. . . Amount 0,01 . . e S

commercial provider failure extension railway network utilization

Access to freigh railways 0,05

Demanded railway lines Amount 0.01 The 1nd1<:'ator represents the average assessment of
railway lines demand

Offered railway lines Amount 0.01 The 1nd1<:'ator represents the average assessment of
railway lines supply

Completed railway lines Amount 0.01 The indicator represents the average assessment of
constructed railway lines

Uncompleted railways lines due to The indicator represents the average assessment of

. . Amount 0,01 . . . e

infrastructure failure extension railway lines utilization

Uncompleted railway lines due to The indicator represents the average assessment of

. . Amount 0,01 . . . .

carrier failure extension railway lines utilization

ACCESSABILITY 0.1

Services access for disabled 0.1

people ’
The indicator represents the average assessment of

Railway services access Amount of trains 0,05 | accessibility from stand point of transport
equipment according to disabled passengers needs

Train stations accessibility Amount of train stations 0,05 The 1n§i1.ca.1tor repr.esents the average assessment of
accessibility for disabled people

RAILWAY MARKET 0,1

Productivity 0,033

Cost per train per km Value 0,017

Dotation per train per km Value 0,017

Status of assets Value 0,033

Costs for railway network works Value 0,011

Amount of planned
Infrastructure amortization interruptions of railway 0,011
constructions

Trains delays due to railway lines h - annually 0.011

works

Financial situation 0,033

Costs deviation year-to-year Value 0,017

Income/Costs %

Infrastructure access taxes 0,05

Average taxes for access to Value 0,05

railway lines per km

Source: Authors
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Conclusion

The proposed model for quality assessment was implemented by the Ministry of Transport for the needs of rail
transport in the Republic of Macedonia, used by the Agency for regulation of rail transport (Mitreva, E, et.al.,
2016). Results are reliable and represent the basis for making a number of decisions to improve rail transport

service.

Using a system of quality management leads to significant changes in public transport by clarifying the
responsibilities and opportunities of all stakeholders in the process. To sum up the result of a specific event; they
are highly dependent on momentary random factors such as rating ranks based on stable, long-term results. This
is one of the ways to increase customer satisfaction and railways.
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SazZetak: Prediktivna mikrobiologija ima za cilj da proceni broj bakterija u zavisnosti od parametara u okruzenju
uz koris¢enje matematickih modela. Za ispitivanje su izabrana tri psihrotrofna mikroorganizma: Bacilus Cereus,
Clostridium Botulinum i Listeria Monocytogenes. Primenjen je prediktivni model u softverskom paketu
ComBase, koriste¢i temperaturu i vreme kao osnovne parametre hladnog lanca. Raspon koris¢enih temperatura
za sva tri ispitivana mikroorganizma bio je od 5° C do 22° C. Kori$¢ene temperature su 5,7,12 1 22° C.

Kljuéne reéi: mikroorganizam, prediktivni model, temperatura, vreme, rast, hladni lanac.

Cold Chain Temperature Infuence Assessment

Abstract: Predictive microbiology aims to estimate the number of bacteria, depending on the parameters of the
environment using mathematical models. For the purposes of testing, three psychotroph microorganism were
chosen: Bacillus cereus, Clostridium botulinum and Listeria monocytogenes. The predictive model was provided
in the software package Combase, using temperature and time as the basic parameters of the cold chain. The
temperature range used for all three tested microorganisms was 5° C to 22° C. The used temperatures were
5,7,12 and 22° C.

Keywords: microbe, predictive model, temperature, time, growth, the cold chain.
1. Uvod

U okviru programa bezbednosti hrane u poslednje vreme se koristi prediktivno modeliranje kao alat koji moze
biti koris¢en kao pomo¢ pri odlucivanju prilikom kreiranja efikasnijih sistema upravljanja hladnim lancem.
Glavni cilj prediktivnih modela je da matematicki opiSe verovatnocu rasta ili prezivljavanja specifiénih patogena
u hrani (ukupna flora kvara ili patogene populacije) pod odredenim uslovima. Modeli mogu da se koriste radi
predvidanja verovatnoc¢e rasta, vremena potrebnog do pojave rasta ili stepena samog rasta mikroorganizama.
Dobijeni rezultati omogucéavaju da ucesnici hladnog lanca rukuju hranom na odredeni naéin stvarajuéi
prihvatiljivo okruZenje (vreme/temperatura), a §to ima nau¢ne osnove. U slucaju odstupanja, ovi podaci se mogu
koristiti za odredivanje efikasnih korektivnih mera, i §to je jo§ vaznije na ovim podacima se mogu zasnivati i
preventivne mere koje postaju sastavni deo sistema menadzmenta bezbednosti hrane (Vajda i saradnici 2016;
Nuin i saradnici 2008).

Primena prediktivne mikrobiologije moze da ima veliki znacaj i specifi¢nu ulogu u osiguranju bezbedne hrane u
svim sektorima prehrambene industrije, a samim tim i u industriji smrznute hrane koja tezi unapredenju svojih
tehnoloskih znanja i tome pojaca svoje napore za pronalazenje reSenja i strategije najbolje proizvodacke prakse
koja bi osigurala bolje upravljanje bezbednos§¢u prehrambenih proizvoda.

2. Materijal i metod rada

MikrobioloSka analiza rizika je nova disciplina u sektoru bezbednosti hrane. Ova disciplina pokuSava da odredi
broj mikroorganizama u datom vremenu. U zavisnosti od ¢uvanja, prerade i rukovanja hranom, broj bakterija ¢e
se menjati. Prediktivna mikrobiologija ima za cilj da proceni broj bakterija u zavisnosti od parametara u
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okruzenju uz koris¢enje matematickih modela. Da bi ti modeli mogli da se pouzdano naprave i validiraju
podrebni su pre svega kvalitetni ekspeerimentalni podaci. U tu svrhu izabrana su tri psihrotrofna patogena
mikroorganizma, Bacilus Cereus, Clostridium Botulinum i Listeria Monocytogenes. Primenjen je preduktivni
model u softverskom paketu ComBase, koriste¢i temperaturu i vreme kao osnovne parametre hladnog lanca.

Temperatura je jedan od najvaznijih parametara koji utie na rast mikroorganizama. Celije rastu u okviru
potpuno odredenog raspona temperature rasta. Taj raspon rasta odreden je minimalnom temperaturom, ispod
koje su c¢elije metabolicki neaktivne, i maksimalnom temperaturom, iznad koje celije ne rastu. Izmedu tih
ekstrema je optimalna temperatura rasta pri kojoj ¢elije nsjbrze rastu i razmnozavaju se. Stoga, temperatura
okruzenja ne odreduje samo brzinu razmnozavanja, ve¢ i mikroorganizama koji ¢e se razvijati i stepen aktivnosti
mikroorganizama. Raspon kori§¢enih temperatura za sva tri ispitivana mikroorganizma bio je od 5°C do 22°C
oponaSajuci temperature izmedu gornje preporucene temperature frizidera u domacinstvima (5°C) i sobne
temperature (22°C). Kori$¢ene temperature su 5,7,12 1 22°C.

3. Rezultati istrazivanja

Boucillus cereus je jedan od najznaéajnijih patogena mikroorganizama u hrani koja se stvalja u grupu takozvanih
Reaoly-to-Eat proizvoda. Upravo zbog toga je u sistemu upravljanja bezbednos$cu hrane koja se proizvodi blagim
termickim tretmanima radi oCuvanja prirodnih senzornih i nutritivnih svojstava i koja se mora Cuvati na
hladnom, posebno vazna prevencija rasta Bacillus cereus i proizvodnja toksina.

Na grafikonu 1 prikazana je kriva rasta B.cereus na temperaturama 5,7,12 1 22°C. Iz grafikona se jasno uocava
kljucan uticaj temperature na rast.

Slika 1: Rast Bacillus cereus u uslovima pH7, aw 0,997, sa pocetnim brojem od 3 log CFU/g na temperaturama
od 5 (ljubicasta linija), 7 (narandzasta linija), 12 (zelena linija) i 22°C (plava linija).

Vreme (sati)

1z slike se vidi da temperature od 5 i 7°C ne dozvoljavaju rast Bacillus Cereus tokom 80 sati i da se sve vreme
posmatranja (100 sati) ne prelazi kritiCan broj Bacillus Cereus (broj za koji se smatra da ugrozava zdravlje
potrosaca) od 5 log CFU/g. Medutim, na temperaturama od 12 i 22°C rast pocinje ve¢ nakon 37 sati, odnosno
nakon 7 sati. KritiCan broj se dostize ve¢ nakon 60 sati, odnosno nakon 15 sati. Dobijeni podaci jasno pokazuju
kako se rok trajanja i menadzment bezbednosti i kvaliteta proizvoda mogu unaprediti koris¢enjem hladnog lanca.
U tabeli 1 su izneti podaci koji potvduju ove nalaze,a u kojoj je prikazana maksimalna brzina rasta i genraciono
vreme Baocillus Cereus na kori§¢enim temperaturama.
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Tabela 1: Maksimalna brzina rasta i generaciono vreme Bocillus cereus na temperaturama 5,7,12 1 22°C

Temperatura Maksimalna brzina rasta Generaciono vreme
(5°0) (log.conc/h) (u satima)
5 0,023 12,891
7 0,035 8,658
12 0,088 3,431
22 0,414 0,726

Izvor: Autori

Veoma je vazno istaci da je svaki prediktivni model okarakterisan odredenom nesigurnoscu, kao i svako drugo
predvidanje. Tako se vrednosti u slici 1 trebaju posmatrati kao prikaz statisticki najverovatnijih vrednosti, dok su
u tabeli 1 prikazane srednje vrednosti.

Prikazani rezultati potvrduju krucijalnu ulogu niske temperature §to je u saglasnosti sa istrazivanjima Doyle i
Beuchat (2007), Jaquette i Beuchat (1998) i Mahakarnchanakul i Beuchat (1999). Trend povecanja potroSnje
minimalno obradene hladne hrane predstavlja nove rizike u pogledu trovanja hranom. Pasterizacija smanjuje broj
nezeljenih vegetativnih ¢elija patogenih mikroorganizama i mikroorganizama kvara u hrani, produzuje rok
trajanja, pospesuje bezbednosti hrane, ali mikrobioloske spore koje uvek prezivljavaju pasterizaciju moraju biti
kontrolisane, koris¢enjem hladnog lanca tokom lagerovanja i transporta (1-8°C) 1 ograni¢enjem roka trajanja.

Na slici 2 prikazane su krive rasta Clostriolium botulinum na temperaturama 5,7,12 1 22°C odakle se, kao i kod
Boucillus cereus jasno uocava kljuan uticaj temperatura na rast. Minimalna temperatura rasta neproteoliticnih
slojeva Clostriolium botulinum je 3,3°C dok je kof Baucillus cereus to oko 4°C.

Slika 2: Rast Clostridium botulinum u uslovima pH7, aw 0,997, sa pocetnim brojem 3 log CFU/g na
temperaturama od 5 (ljubiéasta linij), 7 (narandZasta linija), 12 (zelena linija) i 22°C (plava linija).

1z prikazanih kriva rasta i ovde se uocava da temperatura od 5 i 7°C ne dozvoljavaju rast Clostriolium botulinum
tokom 100 sati. Medutim, na temperaturama od 12 i 22°C rast pocinje ve¢ nakon 22 sata, odnosno nakon 5 sati.
Ovo potvrduje da se i u slucaju Clostriolium botulinum rok trajanja i menadzment bezbednosti i kvaliteta
proizvoda mogu unaprediti koriS¢enjem hladnog lanca. Podaci iz slike 2, gde su prikazani maksimalna brzina
rasta i generaciono vreme Clostriolium botulinum na temperaturama 5,7,12 1 22°C, potvrduju ove nalaze.
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Tabela 2: Maksimana brzina rasta i generaciono vreme Clostriolium botulinum na temperaturama 5,7,12 1 22°C

Temperatura Maksimalna brzina rasta | Generaciono vreme
(5°0) (log.conc/h) (u satima)
5 0,019 16,024
7 0,037 8,106
12 0,15 2,01
22 0,647 0,465

Izvor: Autori

Podaci koji su dobijeni se mogu posmatrati u odnosu na podatke koje su objavili Reskm i saradnici (2008) gde se
vidi da je pri temperaturama ¢uvanja proizvoda ispod 7°C broj uzoraka koji su sadrzali toksine znatno manji
nego na visim temperaturama ¢uvanja proizvoda.

Zbog sposobnosti razmnozavanja na niskim temperaturama Listeria monocytogenes se moze naéi i u
namirnicama ¢uvanim c¢aki i u zamrzivac¢u. Otuda je poStovanje hladnog lanca od izuzetne vaznosti u kontroli
rasta Listeria mnocytogenes, Cija je minimalna temperatura rsta -1,5°C i tice se svih strana ukljucenih u lancu
proizvodnje i prerade hrane. Od proizvodnje do potro$nje rashladene i smrznute namirnice treba stalno da bude
na odgovarajucoj temperaturi (Perez-Tralllero i saradnici 2014; Daelman i saradnici 2013).

Na slici 3 su prikazane krive rasta Listeria monocytogenes na temperaturama 5,7,12 1 22 °C odakle se jasno vidi
kljuéni uticaj temperature na rast. Pri modeliranju rasta L. monocytogenes u ovom radu koriS¢ene su nize
vrednosti inicijalne kontaminacije (1 log CFU/g).

Slika 3. Rast Listeria monocytogenes u uslovima pH7, aw 0,997, sa pocetnim brojem od1 log CFU/g na
temperaturama od 5 (ljubicasta linija), 7 (narandzasta linija), 12 (zelena linija) i 22°C (plava linija).

Vreme (sati)

Zakonski maksimalan dozvoljen broj Listeria monocytogenes u jelima spremnim za upotrebu je 2 log CFU/g
koji se na temperaturi od 22°C dostize za oko 10 sati, na 12°C za oko 35 sati, na 7°C za oko 80 sati, a na 5°C za
viSe od 100 sati Sto je potvrdeno rezultatima iznetim u tabeli 3 i radovima Wu i saradnici (2015), Kovacevi¢ i
saradnici (2013), Osaili i saradnici (2014) i Wang i saradnici (2015).
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Tabela 3: Maksimalna brzina rasta i generaciono vreme Listeria monocytogenes na temperaturama 5,7,12 i 22°C.

Temperatura Maksimalna brzina rasta Generaciono vreme
(5°C) (log.conc/h) (u satima)
5 0,021 14,566
7 0,031 9,743
12 0,075 4,005
22 0,27 1,113

Izvor: Autori

Tokom distribucije hrane realno je ocCekivati da temperatura fluktuira. Otuda je stalna kontrola temperature
tokom transporta i distribucije, kao i od maloprodaje do potrosaca od kljucne vaznosti za spre¢avanje rasta ovih
patogenih mikroorganizama.

Zakljucak:

Bezbednost hrane osigurava se prvenstveno preventivnim pristupom, kao $to je primena dobre higijenske prakse
i primena postupaka utemeljenih na analizi opasnosti i principima sistema kriti¢nih kontrolnih tacaka (HACCP).
Mikrobioloski kriterijumi se mogu koristiti za validaciju i verifikaciju postupaka HACCP-a i drugih mera
kontrole higijene, imaju¢i u vidu minimalne temperature rasta relevantnih mikroorganizama. Stoga je vazno
utvrditi mikrobioloske kriterijume kojima se definiSe prihvatljivost procesa, kao i mikrobioloske kriterijume
bezbednosti hrane kojima se postavlja granica iznad koje se hrana treba smatrati neprihvatljivom za ljudsku
upotrebu. U postovanju ovih kriterijuma temperatura na kojoj se hrana ¢uva ima klju¢an, odnosno presudan
uticaj.
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Optimalan broj zaposlenih u elektrodistributivnoj delatnosti
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Apstrakt: U Javnim preduze¢ima kao i Javnim komunalnim preduzeéima dosSlo je do pojave veéeg broja
zaposlenih radnika $to po pravilu uzrokuje njihovo lose ekonomsko stanje. Namera ovog rada jeste da se pokusa
dati odgovor koliko ima viska zaposlenih u elektrodistributivnoj delatnosti a na konkretnom primeru
Elektrovojvodine. U radu je analizirano Javno preduzece Elektroprivrede Srbije, i to samo njen
elektrodistributivni deo. Do sada je u praksi primenjivan takav model da se napravi organizaciona Sema
preduzeca koja je po pravilu bila glomaznija pa se vremenom popunjavala sa novozaposlenim radnicima. Ovde
primenjujemo model koji je sasvim drugaciji. VideCemo za analizirani konzum koliki je optimalan broj
zaposlenih radnika, pa se na osnovu tog broja pravi organizacija preduzeca. Analiza rada se zavr§ava samo na
optimizaciji broja zaposlenih radnika a organizaciona Sema preduzeca moze biti predmet istrazivanja nekog
budu¢eg rada. Rad se zasniva na korelaciji pondera madarske elektrodistribucije koja je privatizovana i
Elektrovojvodine. Madarska elektrodistribucija je najsli¢nija Elektrovojvodini jer imaju: slicnu konfiguraciju
zemljista, kao i broj stanovnika po km2 i kupaca po km2 koji su samo za 20 % veé¢i u Madarskoj u odnosu na
Vojvodinu. Analiza obuhvata Cetrnaest vaznijih pondera koji veéim delom obelezavaju elektrodistributivni
konzum. Nakon iznalaZenja pondera na prakticnom primeru Elektrovojvodine uradena je optimizacija broja
zaposlenih radnika bez odrzavanja srednjenaponskog i niskonaponskog postrojenja a nakon toga i sa
odrzavanjem.

Kljuéne reci: optimizacija, elektrodistribucija, ponderi, korelacija, javna preduzeéa, uslovni radnik, zaposleni
radnici i organizacija preduzeca

Optimal Number of Employees in Electric Power Distribution
Companies

Abstract: In public companies, as well as in public utility companies, a recent common trend is a larger numbers
of employees, which often causes their poor economic condition. The intention of this paper is to try to answer
the question - what is the extent of overstaffing in the power distribution activities and this will be done through
the case study of Elektrovojvodina. This paper analyses the situation in Elektrovojvodina public utility company,
or more precisely - in its electric power-distribution sector. The previous model involved the design of an
organisational scheme of the company, that was much larger, and then later - the employment of workers based
on the requirements of the scheme. In this paper, a different model is used - an optimal number of workers is
determed with regard to the consumption analysed and the organisational scheme of the company is
subsequently designed based on this number. The aim of this paper is limited only to the optimisation of the
number of employees, whereas structural organisation might be the subject of another research paper. This paper
presents the correlation weights of Elektrovojvodina and the Hungarian power-distribution system that has been
privatised. The Hungarian electric power-distribution system is similar to the system of Elektrovojvodina having
the similar configuration of the land, the number of inhabitants per km? and the number of customers per km’,
which are only 20% higher in Hungary compared to Vojvodina. This analysis involves fourteen major weights
that mark most of the electrical consumption. After the weight analysis in the example of Elektrovojvodina, the
optimisation of employees is suggested.

Key words: optimisation, electro-distribution, weights, correlation, public companies, employees, company
organization
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1. Introduction

In public companies, as well as in public utility companies, a recent common trend is a larger numbers of
employees, which often causes their poor economic condition. Reasons for overstaffing are usually
organisational or, quite often, political - having won the election, a ruling political party obtains a public
company in redistribution and assignes itself rights to fully control it. If before the election, a company
'belonged' to another political option, the number of employees usually became even higher since the workers
employed by a previous ruling party were not dismissed.

This paper analyses the situation in Elektrovojvodina public utility company, or more precisely - in its electric
power-distribution sector. The model used before involved the design of an organisational scheme of the
company, that was much larger, and then later - the employment of workers based on the requirements of the
scheme. In this paper, a different model is used - an optimal number of workers is determed with regard to the
consumption analysed and subsequently, based on this number, the organisational scheme of the company is
projected containg not larger, but a smaller number of workers than it used to.

This analysis involves fourteen major weights that mark most of the electrical consumption. The case study of
Elektrovojvodina is presentred.

The paper consists of eight parts:

the design of the model of optimal number of employees;

the definition of the most important physical parameters;

the percentage of physical parametres in the model;

the calculation of the weights of the analysed electro-distribution in relation to the number of employees

(current situation);

e the choice of the most similar electro-distribution that has already been privatized;

e the calculation of the weights of the chosen electro-distribution in relation to their number of
employees;

e the calculation of the optimal number of employees in Elektrovojvodina (future situation, without the
maintainance of medium and low voltage);

e the correction of the weights of the chosen elctro-distribution (to a higher value owing to the difference

in the supplies) and finally the calculation of the optimal number of employees in Elektrovojvodina

(future situation with corrections that take into account the maintenance of medium and low voltage).

2. The Optimal Number of Employees

2.1. Human Resources

The model is done in such a way that it takes into account the experiences in some European privatized electric
utilities, the long working experience of the author gained in the power distribution segments such as:
development, energy, investment, data collection, the analysis of electrical power distribution and consumption
as well as the experience in introducing and implementing a quality system according to ISO 9000 standards in
Elektrovojvodina. The number of employees is directly related to the scope of work that has to be done so that
the defined production processes and service delivery can be achieved. The tasks to be performed within the
Company are the following: development, investment management, system maintenance, repairs on medium and
low voltage facilities, activities related to the purchase and sale of electricity to customers, collection and
monitoring of billing for electricity delivered.

The tasks that should be left to other companies engaged through agreements and contracts at transparent public
procurement can be: keeping buildings, cleaning facilities, vehicle maintenance, design, construction of new
facilities and reconstruction of existing facilities of all voltage levels, refurbishment of objects having 35 and 110
kV voltage level, calculation and distribution of electricity bills to customers as well as lawsuits and enforcement
of payment for the delivered electricity. All objects that belong to Elektrovojvodina and deal with catering,
recreation, hotel industry and other non-distributive activities should be excluded from the company scheme or
left to the parts of the enterprise that are out of the distribution activities.
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The public utility company Electric Power Industry of Serbia (EPS hereafter) should consist of the power
distribution parts that will have approximately the same physical parameters. The assumption in this paper is that
one of these parts might be the whole of Elektrovojvodina.

With such business structuring, we should identify the physical parameters that will be the object of our analysis
and comparison with other electric utilities.

2.1.1. The model of optimal number of employees

The formula used for calculating the optimal number of workers is the sum of the fourteen physical parametres
and the corresponding weights of the physical parametres. Since we want to calculate the optimal number of
employees using the potential workers for each weight, the weights must have a unit of measure: number of
employees divided by a number of customers, the total energy consumption, peak consumption and eventually
the fourteenth weight — the length of 0.4 kV cable lines expressed in kilometers. When the weights of a
privatized Hungarian electro-distribution company are included into this formula as well as the percentage of the
physical parameters of the analyzed electro-distribution company (Elektrovojvodina), then the result expresses a
required employee number (e.g. 0.2 x 930,633 x 0,00064 = 120 required employees, where 0.2 is the share of
this weight being 20%, 930,633 is the number of consumers of Elektrovojvodina and 0.00064 — the weight of
electo-distribution of Hungary divided for the number of employees / number of customers). When, for each of
the given weights, the number of required employees is calculated, their sum represents the optimal number of
employees for the electro-distribution activity.

If the methodology described above is applied, the optimal number of employees can be calculated by using the
following formula:

14 14
ONE = Z Hai PPJ KK = PP] K] +a, PP2 K2 + as PP3 K3 +ay PP4 K4 + as PP5 K5
i=1 k=1 + a5 PP¢ K¢ + a; PP; Ky + ag PPg Ky + a9 PPy Ko + a9 PPy Ko
+ap PP][ Kll +ap PP12 K]z + as PP13 K13 +a PP14 K14 ......................... (1)
where:
ONE —optimal number of employees
a; — the percentage of physical parametres
PP; — physical parameters
K. —weights of physical parameters

2.2. Physical Parametres and Their Percentage

2.2.1. Physical Parameters

The analysis of the electro-distributive part should include the following physical parameters:

e PP, = number of consumers number of consumers
of the analyzed electro-distribution

e PP, =total of delivered energy total of delivered electrical energy
per year, expressed in GWh

e PP; =total of peak consumption of electricity peak load of consumption expressed
in MW

*  PP,= consumption area consumption area expressed in km?2

e PP;=density of the consumption number of inhabitants

e PP = configuration of the consumption plain / mountainous

e PP, =number of transformer substations 110/35 and 110/20 kV/kV number of TS 110/x items
e PPy =number of transformer substations 35/x kV/kV number of TS 35/x items

e PPy =number of transformer substations 20/0,4 kV/kV  number of TS 20/0.4 items
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e PP,y =number of transformer substations 10/0,4 kV/kV  number of TS 10/0.4 items
e PP, =length of 35 kV cables expressed in km
e PP, =length of 20 kV cables expressed in km
e PP;; =length of 10 kV cables expressed in km
e PP, =length of 0.4 kV cables expressed in km

2.2.2. The percentages:

Based on the experience gained in the electro-distribution activities and according to the priority levels, the
following percentage of the physical parameters is determined:

® a;, = 20% for PP, ® a, = 13% for PP, ® a; = 5% for PP, ea, = 7% for PP,
® a;= 3% for PP; e as = 2% for PPy ® a; = 10% for PP, ® ag = 2% for PPy
® a9 = 9% for PPg ® )= 4% for PP]O ®a;, = 2% for PP11 ®a;,= 9% for PPlz
® a;3= 4% for PP13 ®a,= 10% for PP14

The share of physical parameters that represent energy values (the first six) is 50% , whereas the share of
physical parameters that represent technical values (the remaining eight) is also 50%, which makes the total of
100 %.

2.3. Weights Derived from Physical Parameters

2.3.1. Weights of physical parameters

Since this model should result in the optimal number of employees, the weights of physical parameters must be:
the number of employees divided by the physical values of the consumption analyzed.

oK ;=number of employees/number of consumers of the employee/customer analyzed electro-distribution)
e K, = number of employees/ total of delivered electricity p.a. (employee/GWh)

e K; = number of employees /peak load of consumption (employee/MW)

o K, = number of employees /consumption area (employee/km?)

e K5 = number of employees /number of inhabitants (employee/1,000 inhabitants)

e K, = configuration of the consumption (%plain/%mountainous)

e K; = number of employees /number of transformer substations 110/x kV/kV (employee/TS 110/x)

e K= number of employees /number of transformer substations 35/x kV/kV (employee/TS 35/x)

e K,y = number of employees /number of transformer substations 20/0.4 kV/kV (employee/TS 20/0.4)
e K, = number of employees /number of transformer substations 10/0.4 kV/kV (employee/TS 10/0.4)
e K, = number of employees /length of 35 kV cables (employee/km 35 cables)

e K;,= number of employees /length of 20 kV cables (employee/km 20 cables)

e K3 =number of employees /length of 10 kV cables (employee/km 10 cables)

e K, = number of employees /length of 0.4 kV cable (employee/km 0-4 cables)

3. number of employees in the electro-distribution system, current situation

The analysis of the employed workers with the selected weights (Elektrovojvodina — current state) is presented
here. Taking into account physical parameters and the total number of employees, the weights are calculated as
well as the number of required employees for each physical parameter and it is presented in Table 1.
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Table 1: Physical parameters, weights and the number of employees in Elektrovojvodina without Department for

Design (current state)

B TOTAL NUMBER OF EMPLOYEES ELEKTROVOJVODINA-CURRENT SITUATION

Privatization)

PPy;

952
DV10kV
Kis

2.6

a3

PPy
14,433
DV04kV
Kis

0.18

aig

10

260

14
2,480

*

15

PP, PP, PP; PP, PPs PPg PP, PPy PPy PPy PPy, PPy,
930,63. 8,534 1,457 21,506 1917 80/20 61 75 9,588 1,477 1,359 9,212
custom GWh MW KM? /1,000 inl %/% TS110/x  TS35/x TS20/x  TS10/x  DV35kV DV20kV
Kl Kz K3 K4 K5 K(, K7 K8 KQ KIO K11 KIZ
0.0026 0.29 1.7 0.12 1.29 0.095/0.1 40.66 33 0.26 1.68 1.83 0.27
a a as a4 as ag as ag ag ajo ay a2
20 13 5 7 3 2 10 2 9 4 2 9
483 321 124 181 74 43 248 49 225 99 50 224
1" 2" 3" 4 5" 6" 7 8" 9" 10" 11" 12"
Taken from: www.elektrovojvodina.rs/sl/.../energetski pokazatelji za 2013. 4. March 2015.
Figure 1: Total number of employees in Elektrovojvodina, current situation
2480
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500 321 1o 181 248 225 224 260
 FY 5 Y F¥Y F
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1* 2% 3% 4* 5% g* 7* g% 9% 10* 11* 12* 13* 14* 15*

Source: The authors listed below Table 1
4. Number of Employees in the Electro-Distribution System of Hungary, Current Situation (After

Why was Hungarian electro-distribution chosen for this analysis? It is due to its similarity with Elektrovojvodina
that can be observed after the analysis. The configuration of land is almost identical — these are two plain areas
through which two rivers flow: the Danube and the Tisa. The population density per km2 as well as the number
of customers per km2 is higher by 20% in Hungary. Elektrovojvodina is a part of the public utility company
Electric Power Industry of Serbia (EPS), whereas the Hungarian electro-distribution has already been privatized
and consists of six parts covering different regions: Budapest with the surrounding area (ELMU), North-West
part (EADSZ), South-West part (DEDASZ), North-East part (EMASZ), East part (TITASZ) and South-East part
(DEMASZ) of Hungary (Table 2).
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Table 2: Hungarian regional electro-distributions and the companies providing supplies

Company Region The area in km’ Number of customers
ELMU Budapest and the 4,050 1,317,000
surrounding area

EADSZ North-West 18,230 882,582

DEDASZ South-West 18,414 675,500

EMASZ North-East 15,505 695,100

DEMASZ South-East 18,235 730,000

TITASZ East 18,728 700,000

Total: 93,158 5,000,182

Taken from: www.oecd.org/regreform/2510584.pdf, 4. March 2015.

Both systems distribute electricity only, unlike some other companies that deal with the electricity and gas
distribution or gas and water. The tasks they perform are similar except that Elektrovojvodina is engaged in
designing facilities of the power system as well as maintenance and overhaul of facilities of medium and low
voltage. This is the reason why from the total number of employees in Elektrovojvodina, a number of employees
working in the Department for Design (around 34 workers) was subtracted so that the companies can be
comparable and therefore 2,480 is taken as the total number of employees in Elektrovojvodina. At the end of this
analysis, in its last step, the total required number of employees increases by the number of assemblers if
maintenance and repair of medium and low voltage is still kept.

According to the physical parameters of the electric power distribution of Hungary, the weights are calculated
and then, subsequently, the required number of employees. The calculated summation fits into the total number
of employees. After processing and systematization, these parameters are presented in Table 3, while Figure 2
presents the number of required employees according to the physical parameters and the total number of
employees of the electric power distribution of Hungary.
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Table 3: Physical parameters, weights and the number of employees in the electric power distribution of
Hungary — current situation

PP, PP, PP, PP, PPs PPs PP, PPy PPy PPy PPy, PPy, PPy5
5,00 36,2 6,30 93,1 10,198 80/20 251 231 40,7 5,902 8,655 62,3 6,924
0,18 69G 7 58 /1,000 %/% TS110/  TS35 50 TS10/x DV35kV 15 DVI10kV
2 Wh MW kM  inh X /x TS20 DV2

Cust /x okV

omer

S

K, K, Ks K4 K;s Ke K, Ks Ko Kio K Ki2 Kis
0.00 0.09 0.51 0.03 0.32 0.095/0  12.9 14 0.08 0.55 0.38 0.05 0.47
064 5 124 2

a; a as ay as ag az ag ag apo a apn an
20 13 5 7 3 2 10 2 9 4 2 9 4

640 424 161 228 98 64 324 65 293 129 66 292 130
1* 2% 3* 4% 5% 6* 7* 8* 9% 10* 11* 12%* 13*

Taken from: www.oecd.org/regreform/2510584.pdf, 4. March 2015. for: PP, and PP,
www.mekh.hu/adatok-statiszkak-2, 4.March 2015. for: PP,, PP; and PP and the total number of employees
: bs.wikipedia.org./wiki/Madarska, 4. March 2015. for PP;

www.elmu.hu; www.eadsz.hu; www.dedasz.hu; www.emasz.hu; www.demasz.hu. www.titasz.hu,04.March
2015. for: PP7, PPg, PPg, PPI(): PP“, PPlz, PP13 and PP14

Figure 2: Total number of employees in the electric power distribution of Hungary
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0
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= TOTAL NUMBER OF EMPOEES ELECTRIC POWER DISTRIBUTION OF
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Source: The authors listed below Table 3

If we compare the electric power distribution of Hungary (without the maintenance of medium and low voltage)
and Elektrovojvodina (with the maintenance of medium and low voltage) in terms of: the number of customers,
consumption area, number of inhabitants, total consumption of electricity per annum, achieved peak
consumption, the total number of transformer substations, the total length of the distribution network and the
total number of employees as well as their percentage ratio, we get data presented in Table 4.

0.034

a4

10

324

14+
3,238

15%
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Table 4: Percentage ratio of the physical parameters of electric power distribution of Hungary and

Elektrovojvodina
Number of Area Number of Energy Peak Number  Lengths of Number of
customers inkm®>  inhabitants consume consump of TS cables employees
d GWh tion in
MW

Electric power 5,000,000 93,030 10,198,000 36,269 6,307 47,134 173,098 3,238
distribution of
Hungary
Elektrovojvodina 931,000 21,500 1,917,000 8,534 1,457 11,201 26,334 2,480

1* 2% 3* 4% 5% 6* 7* 8*
Ratio: Hungary/  537% 432% 532% 425% 433% 427% 665% 31%
Vojvodina

Source: Authors listed below Table 1 and Table 3

It can be observed in Table 4, that the distribution companies of Hungary (without the maintenance of medium
and low voltage) compared to Elektrovojvodina (with the maintenance of medium and low voltage) have a larger
number of customers by 537%, a larger area of consumption by 423%, that the number of inhabitants in these
areas is higher by 532%, that the annual consumption of electricity is higher by 425%, with a peak consumption
higher by 433% and with the use of the number of substations higher by 427%; finally — we see that the
increase in the distribution network that is higher by 665% is achieved with the number of employees that is
higher only by 31%. Figure 3 shows a diagram of the physical parameters of the electric power distribution of
Hungary without the maintenance of medium and low voltage and Elektrovojvodina with the maintenance of
medium and low voltage.

Figure 3: Comparative physical parameters of the electric power distribution of Hungary without the
maintenance of low and medium voltage and Elektrovojvodina with the maintenance of low and medium voltage
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4000 3238
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¢+~9° {*\1\9 ’gﬂ&g &0 (gwk“'g I~ S
® ELECTRIC POWER DISTRIBUTION OF HUNGARY  m ELEKTROVOJVODINA

Source: Authors listed below Table 4

5. Number of Employees in Elektrovojvodina Without the Maintenance of Low and
Medium Voltage According to the Model of Hungarian Power Distribution (Future
Projection)

After analyzing the electric power distribution system of Hungary and finding weights that are associated with
the number of required employees, we can move on to the next stage which is calculating the number of required
employees in Elektrovojvodina according to its physical parameters and with the use of the weights for the
required number of employees in Hungarian companies; the last stage is — according to formula (1), calculating
the optimal number of employees in Elektrovojvodina without the maintenance of medium and low voltage.
Table 5 presents these data.

20
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Table 5: Physical parameters, weights, number of employees in Elektrovojvodina, with the maintenance of low
and medium voltage, according to the Hungarian model (estimated situation)
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Taken from: www.elektrovojvodina.rs/sl/.../energetski pokazatelji za 2013. 4.March 2015.

Figure 4: Total number of employees without the maintenance of low and mediumvoltage, according to the
Hungarian model (estimated situation)
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Source: Authors listed below Table 5

Medium Voltage, According to the Hungarian Model — Corrected

It can be seen that the number of employees needed for Elektrovojvodina, according to the Hungarian model,
should be significantly smaller than it is currently. Certain redundancies seem to be inevitable and quite likely,
particularly in privatization processes that might happen soon. The differences between the activities of
Elektrovojvodina and the Hungarian electricity distribution are primarily in maintenance and repairs of medium
and low voltage - in Elektrovojvodina, these tasks are performed within the company, while in Hungary, they are
carried out exclusively out of the distribution company.

Due to the differences mentioned above, the Hungarian model will be corrected in the analysis of
Elektrovojvodina and the weights will be increased by 30%. This increase applies only to assemblers who
maintain the system of medium and low voltage. According to the official data, from the year 2007-2014,
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Elektrovojvodina (on average) has had 636 employees that are highly qualified, skilled and semi-skilled workers
- assemblers engaged in the maintenance and repair of medium and low voltage, which makes 25.3% in the

structure of the company.

In this case, with such parameters, the following data of weights are obtained as well as the number of required
employees and they are presented in Table 6.

Table 6: Physical parameters, weights, number of employees in Elektrovojvodina, with the maintenance of low
and medium voltage, according to the Hungarian model (corrected situation)
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Taken from: www.elektrovojvodina.rs/sl/.../energetski pokazatelji za 2013 4.March 2015. and the value of
weights according to Table 3

Figure 5: Total number of employees in Elektrovojvodina with the maintenance of low and medium voltage,
based on the corrected model of the Hungarian distribution system
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Source: Authors listed below Table 6

Table 7 presents comparative weights and the number of employees of Elektrovojvodina - current situation (with
the maintenance of medium and low voltage), and the future, projected design (without the maintenance of
medium and low voltage) according to the Hungarian model as well as the future corrected situation (with the
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maintenance of medium and low voltage) and the number of workers of the Hungarian power distribution
company after privatization.

Table 7: Comparative weights and number of workers in Elektrovojvodina and the Hungarian electric power
distribution system

Weights K, K, K; K, Ks K K, Ks Ko Kio Ki K Kis Kiy

Vojvodina 0.0026 0.9 1.7 0.12 129  0.095/0 40.6 33 026 1.68 1.8 027 2.6 0.18

(now) ,124 6 3

Hungary (now) 0.00064 0.09 0.51 0.035 032  0.095/0 129 14 0.08 0.55 0.3 0.05 0.47 0.034
124 8 2

Vojvodina 0.00064 0.09 0.51 0.035 032  0.095/0 129 14 0.08 0.55 0.3 0.05 0.47 0.034

(future design) 124 8 2

Vojvodina 0.00083 0.12 0.66 0.046 042 0.095/0 16.8 18. 0.1 0.72 04 0.06 0.61 0.05

(corrected) 124 2 9 8

Number of 483 321 124 181 74 43 248 49 225 99 50 224 99 260

employees,

Vojvodina 2,480

(now, without

projection)

Number of 640 424 161 228 98 189 324 65 293 129 66 292 130 324

employees,

Hungary (now) 3,238

Number of 120 100 38 53 19 43 79 21 69 33 11 43 18 50

employees,

Vojvodina 700

(projected

future design)

Number of 154 133 49 70 24 57 103 27 86 43 14 56 23 72

employees,

Vojvodina

(corrected)

Total number 3,238

of employees,

Hungary

Total number 911

of employees,

Vojvodina,

corrected

Source: Authors listed below Tables 1, 3, 5 and 6

How could Elektrovojvodina benefit from optimization of the number of employees based on the Hungarian
model that would result in 1569 redundancies? An average net salary in EPS (after 10% reduction) is over
70,000 dinars. Gross costs, per worker, taking into account: salaries, cost of office space, air conditioning,
heating, the cost of official vehicles, mobile phones, transportation to work and the similar amount to a minimum
of 1.000 € / worker per month or € 1,569,000 for 1,569 workers, which is annually € 18,828,000.

The current number of employees in EPS is still the highest among public utility companies, reaching 31,147,
even after reorganization and the formation of EMS Serbia (transmission of electricity from production to
distribution) with 1,502 employees at the end of last year and PEU Resavica (coal mine) with 4,381. The
analyzed model of optimization of employees applies only to the electric-distribution activities of EPS. If the
redundancies reached 40%, this would mean a saving of 31.147 x 0.4 x 1.000 € x 12 months — i.e. around 150
million euros annually.

7. Structure of human resources

When it comes to human resources, it is not enough to determine only the required number of workers employed
by these parameters, but also the structure of employees since there may be more than necessary workers in the
electricity distribution companies and, on the other hand, fewer than necessary of those who are directly
involved in production work processes - fitters, engineers and others technical staff. This is unfortunately what
often happens. In this model, the number of employees who are not directly in the production process and
maintenance of the distribution system during the continuous supply of electricity to the consumption observed
(non-production workers) ranges from 15-20% of total employees. If the number of non-production workers in
Elektrovojvodina were 18% of the total number of employees, according to the corrected Hungarian model, that
would involve 164 non-production employees, while the production part would contain 747 workers.
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Conclusion

In case of Elektrovojvodina, by taking weights that are applied in the Hungarian electricity distribution company,
with a correction higher by 30% for maintenance and overhaul of medium and low voltage, it can be concluded
that the objectives should be making the organization with the total of 911 employees, of which 747 should be
production workers and 164 - non-production workers.

Elektrovojvodina is the best organized part of the distribution activity in EPS and yet there is such a discrepancy
in the number of employees and the associated consumption. In other parts of EPS there are also significant
issues related to the number of employees. For Elektrovojvodina, the redundancy of 1,569 employees means
monthly reduction in the costs of € 1,569,000 and € 18,828,000 annually.

Even if, owing to the difference in their activities, primarily, the maintenance (although the question is whether it
should be insisted on keeping the maintenance and repair of medium and low voltage) the Hungarian model were
increased by 50% (which accounts for 33.3% of assemblers in total employment), then the total number of
employees in Elektrovojvodina would be about 1,050, which is still significantly fewer than the current situation.
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Instrumenti finansijske analize u oceni boniteta preduzeca na
primeru ,,Metalac* a.d. Gornji Milanovac
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Apstrakt: Naucni rad nosi naslov instrumenti finansijske analize u oceni boniteta preduzeca. Pisan je sa ciljem
da se ispita vaznost instrumenata finansijske analize u ocenjivanju boniteta i likvidnosti preduze¢a. Dvadeset i
prvi vek uneo je velike promene u poslovanju i omoguéio finansijskoj analizi da preuzme glavnu ulogu u
ispitivanju boniteta i likvidnosti preduzeéa. S obzirom na sve veéu globalizaciju i na sve nestabilnije trziste,
jedno od pitanja koje se postavilo: da li finansijska analiza i njeni instrumenti mogu da daju adekvatan odgovor
rukovodstvu zarad poboljsanja finansijskih performansi preduzeca i kako? Metodologija istrazivanja se zasnivala
na studiranju i analiziranju literature i izvora koja je povezani sa finansijskom analizom, deskripciji, analizi i
interpretaciji primarnih izvora koji su kori$¢eni u ovom radu, a konkretno se odnose na preduzece ,,Metalac* a.d.
iz Gornjeg Milanovca. Istrazivanjem je utvrdeno i zakljuceno da finansijska analiza i njeni instrumenti imaju
presudan uticaj na poslovne odluke, kako top menadzmenta ,Metalac” a.d., tako i na odluke investitora.
Rezultati ovog istrazivanja su primenjivi za top menadzere, finansijske analiti¢are, druge istrazivace, studente i
ucenike. Rad je znaCajan za skretanje paznje na sve veci znacaj finansijske analize i njenih instrumenata, jer
postoje indicije da nije zastupljena u dovoljnoj meri u privrednim drustvima na teritoriji Srbije.

Kljuéne refi: Finansijska analiza, pokazatelji likvidnosti, pokazatelji aktivnosti, cash flow analiza, funds flow
analiza

The Instruments of Financial Analysis and Their Role in the
Company Credit Rating — Case Study “Metalac”, Gornji
Milanovac

Abstract: The subject of this research are the instruments of financial analysis and their role in the company
creditworthiness, i.e. the role of financial analysis in the estimation of a company’s liquidity and credit standing.
Financial analysis and its instruments are not used enough in Serbia, due to the lack of qualified personnel. The
quintessential problem that is discussed in the paper is the testing of importance of financial analysis and its
instruments in business decision-making of top management and investors. The aim of the research is in raising
awareness on the growing significance of financial analysis and its instruments, because there are signs
indicating that it is not applied enough in companies in Serbia. The paper consists of liquidity indicators, activity
indicators, cash flow analysis, and funds flow analysis. The research methodology is based on studying and
analysing references and resources on financial analysis, describing, analysing and interpreting primary
resources used to obtain data, which, in substance, refer to the “Metalac” Holding company. The first part of the
paper deals with a short historical overview of ‘“Metalac” Holding company.The second part of the paper
analyses in detail and shows the results of the research. The results suggest that financial analysis and its
instruments crucially influence business decisions of both the top managers of “Metalac” Holding company and
investors. All this matters for top managers, financial analysts, other researchers, students and pupils.

Key words: Financial analysis, liquidity ratios, activity ratios, cash flow analysis, funds flow analysis.
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1. Basic information about the company

Metalac a.d. is a shareholding company with the head office in Gornji Milanovac. Metalac was founded on April
4, 1959 and since 1998 it has been acting as a shareholding company. Ever since January 2006 the Company has
operated as a decentralized company, when Metalac a.d. transferred its primary activities to the newly founded
enterprises: Metalac Posudje doo for production of cookware, Metalac Inko doo for production of stainless steel
and composite kitchen sinks and Granmatrix composite plates, Metalac Bojler doo for production of water
heaters and Metalac Print doo for production of carton packing material and transfers for cookware decoration
and Metalac Market doo retailer managing a chain of 50 specialized shops throughout Serbia.

Today Metalac a.d. acts as a Group with 14 subsidiaries: four of them are productive, five trading companies in
the local market and five compnies abroad. The property structure of Metalac shows 60 % held by natural
persons, 5% share of legal persons and about 35% custody accounts. The share of foreign entities and investment
funds in the total capital is 45%. Metalac a.d. shares are quoted on the B List of the Belgrade Exchange.
Exchange analysts say that Metalac is one of the “healthiest” Serbian companies.

In 2012 according to the consolidate account Metalac made 59 million euro turnover and net profit of 5,2
million euro. Cookware production is the core-business and the company Metalac Posudje is one of the major
cookware producers in Europe.

Metalac exports its products to 25 countries on all continents. Except traditional presence in the region, products
of Metalac go to: Russia, France, Italy, Germany, Spain, Sweden, Finland, Denmark, Czech Republic, Ukraine,
Georgia, Bulgaria, etc. and as far as the USA and Australia. Metalac Holding employs about 1700 people, half of
them working in Metalac Cookware, every tenth with university degree. There is a trend of continuous education
to improve and update knowledge in all fields.

1.1. Analysis of net working capital

In order to determine whether the company has sufficient funds for current operations the value of neto working
capital should be calculated. The resulting value will greatly assist in the assessment of whether the company has
sufficient funds financed from its own resources. If the calculated values are positive it will provide the
conclusion that the company Metalac has enough of its own and long-term funds which is a prerequisite that the
company may in the future operate normally and develop themselves according to their position in the market.

Table 1. Analysis of neto working fund of company Metalac for the period 2014 and 2015 year

In 000 dinars 2014 2015
. Long-term sources of funding 3.069.072 3.078.787
l.a Long-term liabilities 57.452 12.160
1.6 Capital 3.011.620 3.066.627
2. Fixed assets 2.538.769 2.574.901
1-2 Neto working capital 530.303 503.886

Created by the authors based on APR and “Metalac” data
The positive neto working capital is a good signal for creditors of companies ,,Metalac". So that the entire fixed

assets and part of current assets are financed by long-term sources, which means a favorable position and
liquidity that has reached the long-term financial balance.

1.2.Analysis using the financial indicators

Table 2. Liquidity indicators of company Metalac for period 2014 and 2015 year

Liquidity indicators 2014. 2015. ‘
Current ratio 3,25 3,02
Ratio of reduced value 3,24 2,99
Neto working capital 638.607 613.621

Created by the authors based on APR and “Metalac” data
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» The ratio of overall liquidity in the interval from 3.25 in 2014 to a maximum of 3.02 in 2015. The value
of this ratio is above normal but can be preliminarily concluded from the company liquidity. The
interpretation of this ratio shows that in 2014 the company with 3.25 pounds of working capital covers
1 dinar short-term obligations and that with 3.02 dinars of working capital in 2015 1 dinar short-term
obligations were provided.

» The normal or standard for rigorous liquidity ratio is 1. Metalac has 3.24 value of this ratio in 2014,
2.99 in 2015, which is significantly above the normal range and supports the earlier lend weight for the
company liquidity. Based on the calculated value, which can be concluded we then exclude stocks of
Metalac company and liquidity. The interpretation of this ratio shows that in 2014 the company with
3.24 pounds of working capital covers 1 dinar liquidity, that is, with 2.99 pounds of working capital in
2015 provided 1 dinar liquidity.

»  The value of neto working capital in 2014 was 638,607 and it was reduced in 2015 which amounted to
613,621 dinars. This is a positive trend and shows that a significant portion of current assets is financed
by long-term sources. Looking at the overall situation in Serbia as well as the global economic crisis
can be concluded that the company Metalac is one of the few company in Serbia that has a positive
value of neto working capital from year to year which poses subsumed under exceptional business

results.
Table 3. Indicators activities of company Metalac for 2014 and 2015 year

Indicators activities 2014. 2015.
Coefficient velocity buyers 1,35 1,29
The average collection period 267 days 279 days
Coefficient invertory turnover 2,51 1,69
Average period binding of stock 144 days 213 days
Coefficient turnover ratio supplier 0,28 0,27
Average time of settlements of liabilities 1286 days 1333 days
Coefficient turnover of fixed assets 0,0044 0,0046
Coefficient turnover ratio of total operating 0,0033 0,0034
Coefficient turnover of company funds 0,0037 0,0039

Created by the authors based on APR and “Metalac” data

» The average collection period of trade receivables in 2014 was 1.35 and in 2015 1.29 times during the
year. It follows that since the sale of finished goods to customers on credit until the moment of
collection of receivables on average 267 days passed in 2014, and in 2015 this amounted to 279 days.

» The value of the coefficient in 2014 amounted to 2.51 whereas in 2015 it was 1.69. The higher the
turnover ratio of inventories to better position the company, the more necessary it is that during the year
the lower amount of funds will be ,,trapped* into the stock. The interpretation of this ratio shows that
from the moment we make the purchase of raw materials to the moment we make the sale of finished
products 144 days pass on average as was the case in 2014, or 213 days in 2015.

» The value of the coefficient crafts suppliers in 2014 amounted to 1286 days, in 2015, 1,333 days.
Accounts payable are paid 0.28 and 0.27 times on average during the year. It follows that from the time
of purchase of materials and raw materials from suppliers to the time of payment, there are liabilities for
average pass

» The value of the coefficient of fixed assets in 2014 amounted to 0.0044 and in 2015 to 0.0046. When
the indicator of fixed assets is higher, it gets better, because it indicates a more efficient use of fixed
assets in generating revenue. Based on the calculated value of the coefficient, it can be concluded that
for each dinar investment in fixed assets it increases by 0.0044 or 0.0046 dinarss neto income of
realization (sales). The value of this ratio is far below the competition, but the recommendations for
management is to pay special attention to the efficient use of resources.

» Turnover ratio of total operating assets in the company Metalac amounts in 2014 and 2015 which was
0.0033 and 0.0034. The interpretation of the value of this ratio indicates that one dinar invested in the
assets of companies in 2014 turned over the 0.0033 times for every 360 days, and in 2015 0.0034 times.

» Turnover ratio of own funds in the company Metalac amounts in 2014 to 0.0037 and in 2015 to 0.0039.
It follows that for each dinar invested in their own funds or enterprises 0.0037 or 0.0039 pounds of net
income are generated for the realization of sales.

27




Rasevi¢, et al. The Instruments of Financial Analysis and Their Role in the Company Credit Rating
Serbian Journal of Engineering Management
Vol. 2, No. 1, 2017.

Table 4. Indicators funding structure of Metalac company for 2014 and 2015 year
Indicators funding structure 2014. 2015.

A. Indicators cover

Coverage ratio of expenditure on behalf of interest 9,63 11,41

B. Indicators funding structure

The ratio of debt 12% 9%
The ratio of capital structure 34% 23%
The ratio of long-term debt to long-term resources 24% 18%

Created by the authors based on APR and “Metalac” data

» Value ratios for interest coverage show how operating profit companies are burdened by interest costs.
On the basis of calculated value it can be concluded that increasing coverage of interest costs for
business income, which is a positive trend for the company and opens up the possibility, it may further
incur in the event of an investment. The interpretation of this indicator is that every penny of
expenditure on behalf of the interest is covered with 9.63 dinars in 2014, or 11.41 dinars in 2015 of
operating profit.

» The ratio of debt Metalac had in 2014 was 12% in 2015 it was 9%. It follows that 12% and 9% of the
total transactions of funds are financed from foreign sources.

» The ratio of capital structure in the company Metalac was in 2014 34% and in 2015 23%. Consequently,
the long-term resources participate in the financing of companies with 34% or 23% in relation to their
own funds.

» The ratio of long-term debt to long-term resources for the company Metalac were in 2014 24% and in
2015 18%. It follows that the total of long-term sources of finance companies was 24% and 18% of the
company which was purchased from long-term debt.

Table 5. Indicators of profitability in Metalac for 2014 and 2015 years
Indicators of profitability 2014. 2015.

A. Indicators rate gain

Gross profit 56% 59%
Rate of business profit 9,5% 12,4%
Rate of neto income 57% 59%

B. Indicators yields rates

Neto rate of return on commercial property 7,12% 7,32%
Rate of return on equity 7,98% 8,37%
Rate of return on commercial property 1,18% 1,54%

Created by the authors based on APR and “Metalac” data

»  Gross profit in net sales revenue accounted for 56% and 59%.

» The rate of business profit shows that for every 100 pounds disclosed in operating income the company
achieved operating profit of 9.5 dinars in 2014, and in 2015, 12.4 dinars. The value of this indicator of
profitability is very important because it indicates that the company Metalac has sufficient margin and a
sufficient amount of business income to cover total operating expenses. The value of this trend has
stood at 9.5% in 2014, and in 2015 12.4%

» The rate of neto income in 2014 is 57% and in 2015 59%. The increase in the share of net income to
operating income is a positive trend because it leads to increased profitability. In 2014, and in 2015, for
every 100 Dinars disclosed in operating income, the company had a net profit of 57 dinars, or 59 dinars.

» The interpretation of the neto rate of return on commercial property shows that the company Metalac on
every penny invested in total assets achieved 7.12% in 2014 and 7.32% in 2015 of the neto income.
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» The interpretation of the rate of return on equity shows that the company Metalac on average used every
dinar of its own capital so they achieved 7.98% in 2014, and 8.37% in 2015 of the neto income.

» The interpretation of the rate of return on commercial property shows that the company Metalac on
average used every penny for business assets to achieve 1.18% in 2014 and 1.54% in 2015 on operating

profit.
Table 6. Value relations market price for Metalac in 2014 and 2015 year

Value relations market price 2014. 2015.
Neto profit per share 0,1181 0,1247
;l:;z Iil;igec;fsr}lll:rré{et prices per share and neto 10.158 9621
Divident payment ratio 0,05% 0,05%
Dividend rate / /
Book value per share 1,48 1,50

Created by the authors based on APR and “Metalac” data

» 0.1181 dinars in 2014, i.e. 0.1247 dinars in 2015 is the amount of the neto profit per share that may be
paid in the form of dividends to shareholders or accumulated.

» Value relations market price per share and neto income per share for the company Rad in 2014
amounted to 5.08 in 2015 to 4.82 dinars. This means that the amount of 5.08 and 4.82 dinars potential
shareholders have to pay for the purchase of shares in order to ensure future annual earnings per share is
1 dinar.

» 0.05% of neto income amounts to 2014 and 2015 and this amount is paid out to shareholders in the
form of dividends, and the rest is accumulated.

»> After fulfilling all its obligations, in the case of liquidation, each shareholder would be for each
ordinary share, which has received the amount of 1,463, or 1.5032 dinars.

1.2.2.  Cash flow analysis

Metalac in 2014 and 2015 had a positive cash flow from operating activities, which points to the fact that from
the base of its activities, the company creates cashflow. Positive cash flow from operating activities shows that
the company owns its earning ability and the ability to charge their goods or services on the market. The trend in
the net cash flow from operating activities was positive and it says that every year more and more money
Metalac created from the core business. Neto cash flow from investment activities was positive, while neto cash
flow from financial activities is negative.
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Table 7. Analysis of cash flow of the company Metalac 2014 and 2015 year

Cash flow statement AO 2014 2015
R

I. Cash flow from operating 301 874.516 964.898
activities
II. Cash outflows from 305 826.414 897.975
operating activities
III. Neto cash flow from 311 48.102 66.923
operating activities
I. Cash flow from investing 313 438.988 592.005
activities
II. Cash outflows from 319 371.365 472.516
investing activities

323 67.623 119.489
III. Neto cash flow from
investing activities
I. Cash flow from finacing 325 111.371 0
activities
II. Cash outflows from 329 244.897 220.565
financing activities
III. Neto cash outflows from 334 133.526 220.565
financing activities

336 1.424.872 1.556.903
TOTAL CASH FLOW

337 1.442.673 1.551.056
TOTAL CASH OUTFLOWS
NETO CASH FLOW (336 - 338 / 0
337)
NETO CASH OUTFLOWS 339 17.801 34.153

Created by the authors based on APR and “Metalac” data

Table 8. Cash flow concept for the period 2014 and 2015 year

Sign Position 2014 2015
Annual neto profit 240.986 254.427
A The increase in reserves 29.340 -29.335
- Depreciations 4.810 27.023
= Cash flow I 265.516 198.069
Increase in long — term 24.644 983
+ provisions
(cover)
= Cash flow II 290.160 199.052
. Other expenses 6.954 -5.424
= Other profits 91.697 54.896
= Cash flow III 205.417 138.732
- Dividends paid 3.971 21.533
= Cash flow IV 209.388 117.199

Created by the authors based on APR and “Metalac” data

The most important value of cash flow indicators is the value of cash flow III and IV. Cash flow III estimates a
yield strength of the company. After the values of this indicator is calculated by years it can be seen that in the
company Metalac there's growth, which has a positive trend and indicates that the company is strengthening its
yield power. Cash flow IV is used to assess the financial strength of the company. During the observed period of
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extension there is a cyclical movement of this indicator. The value of this indicator in 2014 compared to 2015 is
increased by observations of 92,189 dinars, which indicates the decreased financial strength of the company.

1.2.3. Funds flow analysis
Funds flow analysis for the period 2014 to 2015 is shown in table number 9.

Table 9. Funds flow concept for the period 2014 and 2015:

FUNDS flow concept 2014. 2015.

Neto profit 236.006 254.935
+  Deprecitations 125.551 81.063
- The increase in neto working capital 638.607 613.621
+  Equity 441.899 441.899
= Available financial flow 164.849 164.276

Created by the authors based on APR and “Metalac” data

Funds flow analysis can follow any increases or reductions i.e. the net difference of balance sheet items or
segments of two or more successive balance sheet. This analysis is used for the dynamic analysis of the balance
i.e. analysis, development, and supplements the analysis of the viability of using the income statement and cash
flow analysis.

Funds flow analysis of company Metalac can conclude that in 2014 and 2015, the available financial flow is less
than the net profit. In 2014, depreciation costs amounted to 125,551 dinars, which means that the available cash
flow increased by this amount. This year the company has reduced neto working capital of 638,607 dinars,
which led to a reduction in available financial flow. In 2015 depreciation expense was 81,063 dinars. Neto
current assets have decreased and amounted to 613,621 dinars. For this reason, in 2015 available cash flow is
less than neto income.

2. Conclusion

Based on the due diligence Metalac can conclude the following:

» Operations of the company during the period took place under the influence of the financial crisis and
deteriorating economic conditions.

» It is expected that the company will operate in more difficult and uncertain economic conditions in the
future. The analysis so far of the measures implemented by the management believes that the continuity
of business operations during the next period will not be compromised, even in extremely turbulent
conditions because the company owns brand strength i.e. Metalac products are recognized not only in
Serbia but in the region.

» Deteriorating economic situation in the country has affected the position of the company primarily
through the danger that some clients (customers) will be able to meet their obligations as they fall due,
which may impact the depreciation and provisions for potential losses of the company in 2016.

» Based on the analysis of all indicators, we can say that the company Metalac is one of the few in Serbia
which has a long-term perspective and business strategy, as well as being in possession of the market
beyond the borders of Serbia, which provides that in the future the company becomes a leader in the
region and exports the power of Serbia.
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Apstract: Polaznu osnovu sistema za podr§ku odlucivanju predstavlja teorija odlu¢ivanja. Ona nije zamena
menadzmet disciplina ve¢ njihova podrSska koja ima za cilj da unapredi funkcionisanje organizacije. U
savremenim uslovima poslovanja sve je manje vremena za donos$enje ispravnih odluka, njihovu analizu, pracenje
efekata njihove implementacije, posebno na najvisim nivoima odlu¢ivanja. Ideja rada je da se, relativno novom,
metodom operacionih istrazivanja napravi optimalan izbor laptopa. Alat koriS¢en u istrazivanju je Analiza
obavijanja podataka (DEA) i softver Criterium Decision Plus 3.04S. U prvoj fazi istrazivanja je koris¢ena DEA
metoda, a u drugoj fazi je softverom CDP sprovedeno rangiranje efikasnih alternativa. U istrazivanju je tehnika
reSavanja poslovnog problema, izbora optimalnog laptopa, u potpunosti opravdala upotrebu sistema za podrsku
odlucivanju.

Kljuéne redi: analiza obavijanja podataka, efikasnost, sistemi za podrsku odlu¢ivanju

Optimal Choice of Laptop Applying Dea Method

Abstract: The starting point of decision support systems is the decision theory. It is not a substitute for
management disciplines but their support, which aims to improve the functioning of the organization. In modern
business conditions, there is less time for proper decision-making, their analysis, monitoring of the effects of
their implementation, especially at the highest levels of decision-making. The idea of this study is to make the
optimal choice of the laptop, using a relatively new method of operational research. The tool used in the research
is the Data Envelopment Analysis (DEA) and the software Criterium Decision Plus 3.04S. In the first phase of
research DEA method was used, and in the second phase the software CDP was used for ranking effective
alternatives. Within the study, a technique for solving the business problem, selecting the optimal laptop, fully
justified the use of decision support systems.

Key words: data envelopment analysis, efficiency, decision support systems

1. Introduction

In the last few decades, economic activity at the micro (companies, industries) and the macro level (regional,
national level) are influenced by global trends which converge to improve the performance within which special
attention is paid to assessing and improving the efficiency of production systems. Thanks primarily to its abilities
to improve performance, in production and service activities, national economies of individual countries have
achieved economic supremacy over the last three decades. One of the most important principles in any business
is the principle of efficiency which consists in achieving the highest possible economic effects (outputs) with as
little economic sacrifice (inputs). Efficiency can shortly be defined as the ability to achieve desired goals with
minimum use of available resources. Unlike the effectiveness, which is the ability to identify and achieve real
goals, or to "do the right things”, efficiency consists of realizing these goals "the right way". Efficiency is a word
of Latin origin (efficax), which means success. It shows the degree of effectiveness of production factors
(resources involved) in the production of material goods and services. Efficiency is, in the simplest case, in
organizations that use one input (costs, assets engaged, etc.) to produce a single output (gain, profit, revenue,
etc.) defined as the ratio of output to input.

! zeljko.grujcic@gmail.com
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For evaluating the success of organizations in practice, there are usually multiple inputs and outputs that are
diverse in nature (financial, technical, technological, ecological, social, etc.) which have to be considered, and
are expressed in different measuring units. It is therefore necessary to define a summary synthetic indicator of
the efficiency, that consider all significant multiple results and all the resources that are used for their
implementation. It is characterized by problems of aggregation of observed inputs/outputs in a virtual
input/output. To determine the effectiveness of the organization, you should first solve the problem related to the
expression of input and output data in the range of values that are comparable with each other, which is a
problem of scaling. Another problem relates to the determination of the relative importance of individual
input/output, and assigning weights or weighting. DEA method allows solving these problems.

2. DEA Method

Contemporary business trends in economy and management both in production and in service and non-profit
sector, create tendency for more intensive use of quantitative methods in making decisions and analysis of the
achieved results (Cvijanovi¢, Dimitrijevié, Gruj¢i¢, 2002). That is a way the role and importance of the methods
of operation researches is huge. The most significant and the most common method of operation researches is
linear programming. It is essentially the mathematical analysis of the problem of optimum (Zori¢, 2006). One of
the methods of linear programming is the data envelopment analysis, that is, DEA method.

Data envelopment analysis, or the DEA method is one of the new methods of operation researches and presents
the method of linear programming for evaluating relative efficancy of organizational units which use multiple
diverse inputs to create multiple diverse outputs. In the beginning the method was developed for evaluating the
efficancy of non-profit organizations (schools, hospitals, cinemas, libraries) but in the later period the area of its
usage has been greatly expanded. The development of the DEA method (Charnes, Cooper, Golany, Seiford,
Stutz, 1985) was reflected in the development of family of basic DEA models and later in their numerous
expansions, but also in the development of the specialized DEA software. Given that the procedure on how to
apply DEA method and how to use more types of DEA model in practice by solving some problem has been
developed, many authors for this method use the term ,,DEA methodology*.

Data Envelopment Analysis — DEA is developed by Charnes et al., 1985. In order to measure the efficiency of
organizational units, primarily non-profit ones, they suggested that the optimization task of linear fractional
programming sholud be solved for each Decision Making Unit — DMU. In the mentioned paper, they formulated
appropriate tasks of linear programming which are known in literature as CCR primary and CCR dual models. If
we endeavor to minimize the inputs in production of the given output it is an input-oriented DEA model, but if
we endeavor to maximize outputs in exisitng level of input it is output-oriented DEA model. Constant returns to
scale are defined so that proportional increase of input results with proportional increase of output of some of the
DMU. Banker, Morey,1986., gave the expansion of original CCR DEA models, by allowing the units to operate
with variable returns to scale, which lead to creation of BCC model. In the meantime, DEA has been apllied in
different areas of work such as, forest holdings, agricultural goods, power plants, fast food kiosks, scientific
research projects, banking subsidiaries, military institutions, social and health facilities, schools, faculties,
economic areas (regions), and recently also for evaluating the efficiency of e-commerce.

The development of DEA method and its models, presented in the Table 1, was motivated, with the need to
evaluate efficiency of the work of related organizational units, where the presence of large number of inputs and
outputs makes the comparability more difficult. The initial idea was the principle of efficiency which was
introduced by Farell for the manufacturing organizations, and according to him, the goals should be achieved
with minimal efforts, that is, with minimal usage of funds. As in the evaluation of the success of organizations,
especially non-profit ones, various inputs or outputs usually should be considered, which by their nature are
mostly diverse and are expressed in different units of measurement, it is necessary to solve the problem of
aggregation of observed inputs/outputs into one virtual input/output. First of all, it is necessary to express input
and output data in the range of values which are mutually comparable, that is, it is necessary to solve the
problem of scaling so that the efficiency can be expressed with number between 0 and 1, and each organizational
unit has the freedom to determine the value of the weighting coefficient in the manner which is the most
convenient for it, that is, to maximize its efficiency, with limitation that the weights must be positive values and
that the quotient of virtual output and virtual input of each unit can not have the value higher than 1. Then, it is
necessary to solve the problem of weighting, that is, to determine relative importance of individual inputs and
outputs (to assign weighting coefficients to inputs and outputs). In such circumstances, the creators of the DEA
method, defined the efficiency of the observed unit as:

h=the sum of weighted output /the sum of weighted input (D
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The main characteristic of the DEA method is that the efficiency measure gives the relative measure. In other
words, each of the units (entity) is evaluated, based on the inputs and/or outputs data, as relatively efficient or
inefficient in regard to other units (entities) which are included in the analysis. Thus, DEA checks whether each
of the entities is on the efficiency limit. It is important to emphasize that the identification of inefficient units are
strong, while, the identification of efficient units is weak, because it can happen that certain units are efficient
only because they included favorable weights into the measurement of its efficiency. The efficiency limit
presents, in economic terms, empirically derived maximum of outputs which each unit can achieve with
available inputs. On that occasion the efficiency limit behaves as an envelope for inefficient units. The envelope
is the curve which in every point touches one of the curves which belong to the same family.

Tablel. The review of the basic DEA models

INPUT ORIENTED MODELS
The weight problem (Plp) The envelopment problem (Dlp)
Max) h=u"y +u" (Min) Z
( , ), “H With limitations
With limitations:
r y-A2y,,
vix,=1,
* 7, T Ty <0 Z-x,—x-A20,
ue + —v'x<0,
r HY Z unlimited, A > 0.
u =0,
v' 20, where
S SR in...PI, For DIO : no additional limitation
o) S O, in...PI, For DIl :adde” -2 <1
u
N in...PI, For DI2: adde” -4 > 1
. T' J—
..unlimited........in...PI, ForDI3:adde” -4 =1
OUTPUT ORIENTED MODELS
The weight problem (POp) The envelopment problem (DOp)
(Min) & =v" y0+v* Max) ¢
oy e e With limitations
With limitations:
T x-A<x,,
H I ¢ 2<0
ve —u'y +v'x >0, Yoy A=T
T ¢ unlimited, 4 > 0.
u =0,
v'>0, where:
e O in...PO, For DOO : no additional limitation
o) S O, in...PO, For DOI :adde” -1 <1
\%
w2 0ns in...PO, For DO2 :adde’ -4 >1
. T 4 _
...unlimited.......... in...PO, For DO3 :adde” -4 =1

Source: (Grujci¢, 2001)

In order for the inefficient units to be on the efficiency limit and become efficient, they have to eather reduce
inputs or increase outputs. If the unit is possible to to envelop, then it is relatively inefficient, and if it is not, it is
included in forming of the efficiency limit. Depending on which DEA method is used, the efficiency limit is in
the shape of convex cone or convex layer (cape). The content and level of inefficiency, for each of the inputs and
outputs, is determined for each inefficient entity, based on its distance from the efficiency limit. The level of
inefficiency is defined with comparison with one reference unit or with convex combination of other reference
units placed on the efficiency limit.

Based on the above, DEA can be described as an analysis which is oriented towards data because it derives
evaluations of performances and other conclusions directly form observed data with minimal assumptions. DEA
method (Charnes et al., 1985) involves several different approaches and models which are mutually connected
and which are used together for evaluation of the efficiency limit and evaluation of the relative efficiency of
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observed DMU. DEAmethod provides informations which are significant for managing further work of efficient

or inefficient units.For inefficient units, DEA finds ways for achieving the efficiency of those units. For the units

which are already efficient, DEA provides informations on how to become more efficient. In order for DEA to

be succesfully used in the evaluation of performance, it is necessary for all the phases in the use of DEA to be

entirely conducted.In conducting the study of efficiency by using DEA method, four phases can be singled out:

* Definition and choice of DMU, whose relative efficiency should be defined,

* Defining input and output factors which are relevant and convinient for evaluation of relative efficiency of
the chosen DMU,

= Choosing the adequate DEA model and

= Solving DEA model, analysis and interpretation of the results.

3. Methodology and Results of Research

The intention of the research was primarily to identify the part of the product, a laptop, which should never be
included when choosing the optimal solutions. It may seem strange, but when you make a division between what
is good and what is not, the potentially great decision has already been made. This was the primary requirement,
and the secondary was to find the solution among the acceptable/optimal ones, which is the best in given
circumstances.

For this purpose was used the DEA method. Its specificity is that it quickly detects the sources/DMU
inefficiencies, which means that the identification of inefficient units (laptops) is strong while the identification
of efficient units is weak. Once the inefficient units/alternatives are rejected, it is needed to find the best/optimal
remaining alternative. According to the DEA method, all the remaining units are efficient, thus for ranking
within the DEA methodology is used the Anderson-Peterson's model, while in the study the ranking of
alternatives was carried out using the software Criterium Decision Plus, version 3.04S, by Info Harvest
Company.

The research referred to the selection of the optimal laptop, within the same price range. The study involved the
combination of three inputs and three outputs. On the input side there were analyzed:

= processor,

= graphics card and

* RAM memory.

On the output side there were analyzed:
= monitor resolution,

= battery life and

= price.

In Table 2 the laptop models were given with the aforementioned input/output values.

Table 2. Overview of input/output in choosing the laptop

No MODEL CPU RAM GPU RESOL | BATT PRICE
1 Lenovo IdeaPad Intel Core 13 6100U, RGB NVIDIA Full Li 65.999,00
510-15 2.30GHZ Ge Force HD 2 cell RSD
Dell Inspirion Intel Celeron N3050, Intel Li 65.999,00
2 3157 2.13GHZ 4GB HD 5500 HD 3 cell RSD
3 Asus K555 AMD A10 8700P, 12GB AMD HD Li 66.999,00
DGXO103T 3.20GHZ Radeon R5 2 cell RSD
4 HP ProBox Intel Core I5 5200U, 4GB Intel HD Li 66.999,00
450G2 2.70GHZ HD 5500 4 cell RSD
5 Lenovo IdeaPad Intel Core I5 5200U, 8GB AMD Full Li 66.999,00
B50-80 2.70GHZ Radeon R5 HD 4 cell RSD
6 Asus K555 Intel Core 15 5200U, 6GB NVIDIA HD Li-Poly | 68.999,00
LBX0532D 2.70GHZ Ge Force 2 cell RSD
Intel Core 15 5200U, AMD Full Li 68.999,00
7 | Lenovo ESO-80 1 5 JoGHzZ 8GB | RadeonR5 | HD | 4cell RSD
8 Lenovo IdeaPad Intel Core 13 5005U, 4GB Intel HD Li 69.299,00
YOGAS500 2.00GB HD 5500 4 cell RSD
9 Dell Inspirion Intel Core 15 6200U, 8GB AMD D Li 69.999,00
5559 2.80GHZ Radeon R5 4 cell RSD
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Intel Core 15 6200U, AMD Li 69.999,00
10| HP250G4 2.30GHZ 8GB | padeonrs | PP | 3cen RSD
11 Lenovo Intel Core 15 6200U, 8GB AMD HD Li 69.999,00

V310-15ISK 2.80GHZ Radeon R5 4 cell RSD

Source: (ComTrade SHOP, 2016)

Using DEA Solver, which is an addition to Excel, performed according to the efficiency rating of given laptop
computers. The analysis involved the evaluation of efficiency of observed units, by the implementation of:

* input-oriented model with a constant return to scale,

* input-oriented model with a variable return to scale,

= output-oriented model with a constant return to scale and

= output-oriented model with a variable return to scale.

In order for the comparison to make sense, DEA requires the previous implementation during two steps. The first
involves scaling. This means that the value of the inputs/outputs presented in Table 2, is necessary to be
expressed within the range of values that are comparable to each other, so the efficiency estimate could be
presented as a number between 0 and 1. Then, in the second step, it is necessary to implement weighting, i.e. to
determine the relative importance of individual inputs and outputs. For this purpose Table 3 was created.

Table 3. Overview of the input/output on which scaling and weighting was conducted

Typ Input 1 Input 2 Input 3 Output 1 Output 2 Output 3
1 80 93 90 90 70 90
2 70 75 65 75 80 90
3 80 100 80 75 70 80
4 90 75 65 75 90 80
5 90 93 80 90 90 80
6 90 85 90 75 90 70
7 90 93 80 90 90 70
8 80 75 65 75 90 65
9 100 93 80 75 90 60
10 100 93 80 75 80 60
11 100 93 90 75 90 60

When you start DEA Solver and process the levels which were prepared in Table 3, you get the results that are
given in Figure 1. On the left side of Figure 1 the results of the assessment of laptop efficiency using are present
where the input-oriented model with a constant return to scale and on the right side of Figure 1 there are the
results of the assessment of laptop efficiency using the input-oriented model with a variable return to scale.

Alternatives/laptop computers with shaded cells represent effective units, and efficiency rating is 1. The results
show that almost half of the alternatives, in both models of efficiency assessment is unacceptable, given the set
requirements. Namely, the requirements include good performance in terms of CPU, RAM, and GPU, but also
that on the output side good/acceptable computer price remains, has a great battery life, and a good screen
resolution. On the right side of Figure 1 there are the results of efficiency assessment, using the model that
allows a variable return to scale. In column Returns-to-scale, you can see what kind of return to scale it was, in
the efficiency assessment. The return to scale was constant, increasing or decreasing.
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Figure 1. Results of efficiency assessment of laptop computer using the input-oriented model

| INPUT ORIENTED MODELS |

[CONSTANT RETURNS TO SCALE]| | VARIABLE RETURNS TO SCALE |
. Efficie Scale | poturns{ CCR | NIRS
Efficiency scores ncy efficie
. to-scale | score score
scores nces
1.0000 1.0000 1.0000| constant 1.0000] 1.0000
1.0000 1.0000 1.0000| constant 1.0000| 1.0000
0.8594 0.8750 0.9821[ increasing 0.8594| 0.8594
1.0000 1.0000 1.0000| constant 1.0000] 1.0000
0.9750 1.0000 0.9750|decreasing| 0.9750| 1.0000
0.8946 0.9259 0.9662|decreasing| 0.8946| 0.9259
0.9750 1.0000 0.9750|decreasing| 0.9750| 1.0000
E—E 1.0000 1.0000| constant | 1.0000] 1.0000
Q 0.8125 9 0.8125 1.0000| constant 0.8125| 0.8125
10 0.8125 10 0.8125 1.0000| constant 0.8125| 0.8125
11 0.8065 11 0.8065 1.0000| constant 0.8065| 0.8065

It is necessary, for good business decisions, to conduct an analysis of the efficiency assessment, using the
output-oriented model with constant and variable returns to scale. Specifically, these models seek to achieve
efficiency by maximizing output for given/current input state. The results of the efficiency assessment in this
manner are presented in Figure 2.

Figure 2. Results of efficiency assessment of laptop computer using the output-oriented model
| QUTPUT QRIENTED MODELS |

|CONSTANT RETURNS TO SCALE| | VARIABLE RETURNS TO SCALE |
. Efficie Scale | b turns{ CCR | NIRS
Efficiency scores ncy efficie
- to-scale | score score
scores nces
1.0000 1.0000 1.0000| constant 1.0000] 1.0000
1.0000 1.0000 1.0000| constant 1.0000| 1.0000
0.8594 0.9032 0.9515|decreasing| 0.8594| 0.9032
1.0000 1.0000 1.0000| constant 1.0000| 1.0000
0.9750 1.0000 0.9750|decreasing| 0.9750| 1.0000
0.8946 1.0000 0.8946|decreasing| 0.8946| 1.0000
0.9750 1.0000 0.9750|decreasing| 0.9750| 1.0000
E—E 1.0000 1.0000| constant | 1.0000] 1.0000
9 0.8125 1.0000 0.8125|decreasing| 0.8125| 1.0000
10 0.8125 10 0.8889 0.9141|decreasing| 0.8125| 0.8889
11 0.8065 1.0000 0.8065|decreasing| 0.8065| 1.0000

Analysis of the results achieved by using output-oriented DEA model shows a similar situation as well as the
application of the input-oriented DEA model. When it comes to output-oriented DEA model with a constant
return to scale, the results are the same as in the previous case, as can be seen on the left side of Figure 2. The
differences are only noted in the efficiency assessment by using the output-oriented DEA model that allows a
variable return to scale, which can be seen on the right side of Figure 2. It can be noted that only two
alternatives, laptop 3 and 10, are inefficient. This is explained by the fact that DMU, considering that this is the
output-oriented model, is seeking to maximize the outputs and allows itself more freedom when it comes
primarily to price. This analysis should be taken seriously and possibly will reject these results, especially when
it comes to the procurement of a large number of laptop computers while having a limited budget.

Analysis of the efficiency assessment shows that the selection of the optimal laptop computer should be sought
between models 1, 2, 4 and 8. The DEA method quickly detects the inefficient DMU. The remaining DMU were
assessed as effective, but the DEA method should not be used for ranking the best alternative. For this purpose
software Criterium Decision Plus was used with the version 3.04S, by Info Harvest Company.
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Figure 3. Ranking of efficient DMU

Conducted ranking shows that the laptop computers made by Lenovo show better results, option 1, where the
best alternative when choosing a laptop is Lenovo IdeaPad 510-15. The results can be explained by good CPU
and RAM ration, as well as the affordable price. It is necessary to accentuate once again that this choice is
gaining in importance only when purchasing larger quantities of computers, properly selecting it, if possible to
achieve big savings.

4. Conclusion

The research has shown that DEA method can be a useful tool in business decision making. This method quickly
and safely identifies inefficient alternatives, which is very important at the beginning of the analysis. By
combining this method with some of the models for ranking, the analysis gets full meaning and gives
representative results in the selection of optimal solutions.
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Izbor optimalne metode investicionog odlucivanja
u funkciji upravljanja poslovnim procesom

Zivko Rali¢’
'Fakultet za inZenjerski menadzment, Beograd,'

Apstrakt: Rad se bavi izborom optimalne metode investicionog odlucivanja u funkciji upravljanja poslovnim
procesom. Nastao je kao rezultat analize neophodnih aktivnosti koje treba preduzeti u cilju povecanja energetske
efikasnosti stambene zgrade. Mere preduzete na energetskoj sanaciji zgrade analizirane su slede¢im metodama:
neto sadasnja vrednost, interna stopa rentabilnosti i metoda povracaja. Komparativna analiza uradena je na
konkretnom projektu energetske sanacije Cetiri zgrade. Rezultati su pokazali da su primenjene metode
kompatibilne, a razlikuju se u nacinu prikazivanja rezultata. Metod neto sadasnje vrednosti iskazuje rezultat kao
nov¢anu vrednost u sadasnjem trenutku, odnosno, pokazuje koliko novca ¢e zaraditi ocenjivani projekat. Metod
interne stope rentabilnosti pokazuje profitabilnost projekta izrazenu procentima, a metod perioda povracaja kao
rezultat primene pokazuje vreme (broj godina) za koji ¢e se ulozena sredstva u projekat vratiti. Zbog
specifi¢nosti problema predlaze se stavljanje modifikovane metode perioda povraéaja u prvi plan.

Kljuéne reci: poslovni proces, vremenska vrednost novca, interna stopa rentabilnosti, period povracaja

Selection of Optimal Methods of Investment Decision-Making in
Management of Business Processes

Abstract: This paper identifies the selection of optimal methods of investment decision-making in function of
management with business processes. It was created as a result of the analysis of necessary actions to be taken in
order to increase energy efficiency of residential buildings. Measures taken in the energy rehabilitation of
buildings were analyzed by the following methods: net present value, internal rate of return and payback period
method. A comparative analysis was performed on a real projects of energy rehabilitation for four buildings. The
results showed that the applied methods are compatible and differ in the mode of displaying the results. The net
present value expressed the result as a monetary value in the present moment, that shows how much money you
will earn evaluated project. Methods of internal rate of return indicate the profitability of the project, expressed
in percentages, a payback period method possesses time dimension, because it indicates how long it takes
(number of years) to payback the investment outlays. Due to the specifics of the problem the placing payback
period method is to the fore.

Keywords: business process, the time value of money, internal rate of return, payback period

1. Introduction

By coming of the Industrial Revolution on the world scene, human progress is linked with economic growth and
material goods, so there come up drastic increases of production, consumption and wealth in general (Jacobus,
2006). The period stable growth in the world economy, which was performed after the Second World War,
supported the belief in the unlimited possibilities of scientific and technical progress, but from the seventies of
the 20th century, the oil crisis and other disorders, showed the depth of these misconceptions. The growing
concern over the depletion of natural resources and increasingly present a discussion on possible limits to
growth.

! zivko.ralic@fim.rs
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Intensive growth of industrial production, growth of human population and its needs lead to a significant
increase in energy consumption. The consequence of the increase in energy consumption is the intense emission
of harmful substances into the atmosphere (Wilkinson S., 2006). The increased concentration of harmful
substances, it is believed, causes the greenhouse effect, destruction of the ozone layer and other negative impacts
on human health. The largest part of emissions (over 90%) comes from the combustion of fossil fuels (Ekologija
sagorevanja).

The problem of preservation material resources is basically a problem of conservation of energy (Rali¢, 2016).
Matter can be used in a closed cycle, recycling many chemical compounds that were previously accounted as
ballast (e.g. plastic.). Buildings are the largest single consumers of energy in Serbia, as they account for over
50% of final energy consumption. The efforts of the EU and other countries, are aimed at increasing energy
efficiency in buildings in order to save energy. The common characteristic of much of the housing stock in
Serbia is irrationally high consumption of all forms of energy so that the energy rehabilitation of buildings are
imperative. The problem arises due to the fact that every step taken in this direction involves minor or major
investment costs.

According to its basic characteristics of the investment decisions are strategic decisions, which means that they
are difficult and associated with a significant risk regarding the final result. The situation is further complicated
by the ownership structure of the housing stock. Similar to other countries in transition in Serbia are 98% of
privately-owned flats (Republic Statistical Office Of Serbia, 2011). The adoption of any investment decision in
buildings with multiple dwellings implies the consent of all owners. It must be very circumspect approach
managing energy rehabilitation process taking into account the economic power of the population and the
educational structure of decision-makers. The present selection criteria must be tangible and comprehensible to
everyone.

Business processes are subject to permanent changes caused by various disorders of the Interior within the
system up to influencing the external environment. They are structured by a number of activities initiated by a
specific event (or more), and aimed at achieving a certain goal. Most of the problems in the company or in a
company is a consequence of inadequate organization and management of processes. In order to achieve the
desired objectives, the process should be managed in an effective and efficient manner. Decision-making in the
energy rehabilitation is complicated due to the aforementioned reasons.

A number of methods are used to estimate engineering of investment projects. However, all methods are
mutually compatible but what differentiates them is how they show the result (Milanovic D.Lj, 2012). So, for
example, the net present value is expressed as a result of the monetary value at the present time, i.e. shows how
much money you will earn during the evaluated project. The methods of internal rate of return show the earnings
of the project, expressed in percentages, and the payback period methods as a result of the application has the
dimension of time, because it shows the time (in years) for which the funds invested in the project give back.

This paper conserns with the engineering-economic analysis of the activities undertaken for the purpose of
energy efficiency of residential buildings. We have analyzed four residential buildings which differ in their
macro and micro location, shape, size, number of floors, shape factor, the structural characteristics, etc. Common
to them is that they were built, as well as from 20.1% of the housing stock in Serbia in the period from 1961 to
1970 (Europe, 2006). The first regulations related to the thermal protection of buildings were adopted later.

2.0 Problem Formulation

This paper on concrete examples that were the subject of the research is to determine whether there are
significant differences in the results obtained using the above methods. Four buildings were analyzed where the
comparison of the current situation with an alternative solution, included the appropriate technical procedures on
energy rehabilitation in order to increase their energy efficiency. Buildings were insulated with thermal
insulation thickness of 20 cm, and new windows were installed with multiple chamber PVC frame and low
emission glass U = 1,1 W/(m’K).

A comparative analysis was made on the basis of the following elements of cash flow:

The cost of energy rehabilitation of buildings

Savings in the amount of funds needed for equipment for heating buildings

Decrease in prices of connection to the public utility company ,,BEOGRADSKE ELEKTRANE*
Increasing the energy efficiency of buildings, thanks to energy rehabilitation, reduces the height of
monthly bills for central heating.

bl
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The first three elements of the cash flow are present at the beginning of the lifetime of engineering investment
project. The fourth element is present throughout the lifetime of the project. The discount rate, for investors, is
the opportunity cost of committing the funds. For the purposes of this study used the rate of 12%. Lifecycle of
the project is 20 years. Figure 1 graphically shows the cash flow in the observed period.

Figure 1. Graphical representation of cash flow
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3.0 Net Present Value

The net present value is the most important dynamic method for estimation efficiency of investment projects. It
is a classic discount method to perform the reduction of all income and expenses that arise during the lifetime of
the project in the same time period (Newnan D, 1998). In this way, it becomes comparable with the amount of
capital investment in the investment project, which is also expressed in the present value of money.

The function of the net present value depends on the influential parameters, and can be written as an equation
that has the following form (Dubonjic R, 2005):
I —investment,

R — annual income after tax,

CPP — annual operating costs (and other expenses) after taxation

Dap — amortization amounts after tax

L — liquidation value of investments
W — investment in working capital
WR - residual value of working capital

k — interest rate (discount rate),
n — number of years of the project.
(1+k) -1 1
S=-I-W+\R -C +D | ~~————+(L+WR)—— 1
( rp pp aP) k(1+k)n ( ) (1+k)n ( )

whereis: S — net present value of the project.

Table 1. Elements of cash flow at the beginning of the project

Building 1 2 3 4

The cost of energy

rehabilitation -109.107 | -67.046| -35.902 -84.821
Savings for equipment 19.041 8.795 5.704 11.185
Savings for connection 41.329 18.656 11.113 24.430
In total -48.736 | -39.596| -19.085 -49.206

Source: (Ralic, 2012)
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Table 2. The net present value for the buildings

. The Savings in L Liquidation . Net present

°0 | lifespan of | Investment o Amortization Discount rate
:"é the project exploitation value value
& (n) @ (Rpp) (Dpp) L) ) ®)

years EUR EUR EUR EUR EUR
1 20 -48.736 13.555 1.796 765 12 53.934
2 20 -39.596 7.953 912 563 12 20.548
3 20 -19.085 4.947 544 337 12 18.307
4 20 -49.206 11.506 1.119 642 12 37.642

Source: (Ralic, 2012)

All these methods have their advantages and disadvantages. In net present value method is necessary to
determine the discount rate by which all values seen for the initial (zero) year, which is not always casy.
Applying the criterion NPV all independent projects are acceptable whose net present value greater than zero.
This method is an absolute indicator that clearly shows how much they will earn money from the contemplated
project. In the case of four building can be seen that it is profitable to invest in the energy rehabilitation.

4.0 Method of Internal Rate of Return

The previous method has shown that investing in energy rehabilitation brings money. The method of internal rate
of return gives the discount rate for which the net present value of the project is equal to zero (Chan, 2014). For
the owner of the apartment is useful to know which is the minimum acceptable rate of interest to compared it
with interest that would be obtained if the funds deposited at the bank.

The formula for calculating the internal rate of return has the following form (Dubonjic R, 2005):

I, - investments
NP, —net cash flow of the project
kK~ — internal rate of return (yield)
n — number of years of the project.

n

t=1

NP

Zn)

I,

2

Internal rate of return is a condition, however, which cannot be directly calculated based on the formula. In
calculating this investment criteria established by the systematic process of trial and error in order to find the
discount rate which reduces the NPV cash flow to a value that is close to zero. Results of calculating the internal

rate of return are shown in Table 3.

Table 3. Internal rate of return for the buildings

o | fe;rplfrl of | Investment Saxlzit?gs .in Amortization Liquidation | Internal rate | Net present

E the project exploitation value of return value

A n I Ryp D,, L % S
years EUR EUR EUR EUR EUR

1 20 -48.736 13.555 1.796 765 27,98 4

2 20 -39.596 7.953 912 563 19,77 6

3 20 -19.085 4.947 544 337 25,95 0

4 20 -49.206 11.506 1.119 642 23,25 11

Source: (Ralic, 2012)
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The value of internal rate of return for the buildings shows that investing in energy rehabilitation of building is a
profitable investment because the calculated value is greater than the current interest rates on the capital market.

1.0 Payback Period Method with the Time Factor

The method of payback period was commonly used in investment decision-making by the late 1950s. This
method indicates how long it takes (number of years) for the investment outlays to return. The advantage of this
method is its simplicity. Checking the engineering investment projects focuses on the time in which there are
expected returns on the initial investment. This method is also suitable for comparing several alternatives, at
issue the more favorable project has a shorter period of return on investment than other.

Two major drawbacks of the payback method are:

1. The impossibility of measuring the profitability of the project. Simply getting time period of return on initial
investment costs little to estimating cash inflow from the realization of this project.

2. The analysis of payback period does not respect the time value of money concept, i.e., it cannot identify the
distinction between present and future value of money.

Between the moment of investment in engineering investment project and the moment of achieving income
(effect) on the basis of the project there is always a time lag. In this regard, it is logical that money has a greater
value at the time of issue of those values that has at the moment of payment (the concept of time value of
money). Therefore, a modified payback period method of the return which includes a time factor are applied.
Thus, the main disadvantage of the payback period method of return, disregard of the time value of money
concept, is successfully eliminated.

Applying the payback period method with the time factor included, the number of years required for the return
on investment outlays is obtained by cumulative calculations of net present value of money per year of project
duration (from zero year and onwards), i.e., the number of years it takes for the return on investment outlays is
obtained by summing up all years with a negative present value. The year of a present value transition from a
negative into a positive value is the year of investment outlays payback. Payback period method of the return
which includes a time factor is calculated using the following formula (Dubonji¢ R, 2005):

NSI/:(k):'I+(R1 _Cl).(fSB)i( +(Rz _Cz)'(fs.e)lzf +..
+(R, = C,) (f5)i 20 3)

R — total income per annum,

C — total expenditure per annum,

I — total investment project outlays,

t — number of years required for the investment outlays to return

(fsp )f{ - present value factor for the year t.

The results of calculation of payback period, along with elements of the cash flow for each building are shown in
Table 4.
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Table 4. The results of calculation of payback period with the time factor for the buildings

Building 1 2 3 4
EUR EUR EUR EUR
The cost of energy
rehabilitation -109.107 -67.046 -35.902 -84.821
Savings for quipment 19.041 8.795 5.704 11.185
Savings for connection 41.329 18.656 11.113 24.430
In total X -48.736 -39.596 -19.085 -49.206
Savings in exploitation 13.555 7.953 4.947 11.506
years Net present value, NPV (12%)
0 -48.736 -39.596 -19.085 -49.206
1 -36.633 -32.495 -14.668 -38.932
2 -25.827 -26.154 -10.724 -29.759
3 -16.178 -20.494 -7.203 -21.569
4 -7.564 -15.439 -4.059 -14.257
5 127 -10.927 -1.252 -7.728
6 -6.898 1.254 -1.899
7 -3.301 3.305
8 -89
9 2.779

The calculation results show how each building is specific. The period of return ranging from fifth to ninth year.
The worst case is a building 2, in this case the payback period is shorter to by more than 50% of the life of the
project (20 years).

6.0 Conclusion

The applied methods in this paper are compatible with each other and have shown that it is acceptable to invest
in the energy rehabilitation of buildings to increase their energy efficiency and from an economic point of view.
The results are differ in the way they are presented. Due to the specific ownership structure managing of the
process of energy rehabilitation, and hence investment decisions must be based on indicators that are clear and
understandable.

Method NPV is an absolute indicator that clearly shows how much they will earn money by investing in energy
rehabilitation of each of the analyzed buildings, but it says nothing about the profitability of the proposed
project. Method of internal rate of return eliminates this lack, and on the basis of its application leads to
information that is more cost-effective to invest in the energy rehabilitation rather than deposit them in one of the
commercial banks.

Applying the payback period method with the time factor gives more accurate results than classical methods,
which ignored the time value of money. Size of error that occurs due to neglect of the time value of money
depends on several factors, but primarily on the size of the discount rate and the difference between the money
invested and earnings achieved by the project during its service life. The application of this method is precise
information about the time when they will be returned invested funds. In most cases it can be a turning factor to
invest in the energy rehabilitation.

Investment decisions are associated with the risk in terms of the final outcome, so they must be approached
cautiously and judiciously. The ownership structure of the housing stock, underdevelopment of the market, lack
of confidence in financial institutions further complicates decision-making. Similar to other countries in
transition in Serbia is trying to find a model of rational management of housing stock. Making any investment
decision in buildings with multiple dwellings should be approached cautiously, taking into account the economic
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power of the population and the educational structure of decision-makers. The present selection criteria must be
understandable to everyone, so it is recommended highlighting the results of payback period method with time
factor to the fore. Other methods are compatible and should be used as a support for a comprehensive
explanation of the economic justification of the proposed investment.

Increasing the energy efficiency of buildings, thermal insulation of buildings, the savings of all types of energy,
renewable energy and environmental protection, have now become a basis for sustainable development.
Sustainable development imposed itself as an essential prerequisite and as the ultimate goal of efficient
organization of numerous human activities on Earth. Considered projects must be preferred with favorable
prices, subsidies, education society and other measures that will allow their wide application.
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Apstrakt: Problem istrazivanja rada jesu slabe performanse baze podataka i aplikacija, a koje nastaju usled
neadekvatno napisanih SQL naredaba. U radu su predstavljene tehnike optimizacije sistema za upravljanje
bazom podataka koje omogucéavaju izvesna poboljSanja u odnosu na neoptimizovanu formu. U izabranom alatu
se kao kriterijum poboljSanja koriste troskovi i vreme izvrSavanja upita. Rezultati istrazivanja su dati u vidu
odgovarajucih preporuka optimizacije, ¢ijom primenom se smanjuju troskovi i vreme izvrSavanja upita, a $to za
posledicu ima slabije opterecenje diska, memorije i procesora, samim tim i efikasniji rad aplikativnog sistema.

Kljuéne redi: optimizacija, sistem za upravljanje bazom podataka, SQL

Some Recommendations in DBMS Optimization Process

Abstract: The problem of research is poor database and applications performance, which are caused by
inadequate written SQL commands. This paper consists of DBMS optimization techniques that enable certain
improvements compared to non-optimized version. The criterion used in research is cost and time of query
execution. Research results are presented in the form of appropriate optimization recommendations, which
implementation can reduce cost and time of query execution, therefore resulting in lower disk usage, as well as
memory and processor usage, and thus the more efficient operation of an application system.

Key words: database management system, optimization, SQL

1. Uvod

Danas informacija predstavlja najznacajniji resurs kojim se raspolaze. Obim podataka se povecava svake godine,
kao i koli¢ina podataka koja se skladisti po osobi. Pritom je neophodno obezbediti mehanizme kojima se na
optimalan nacin ekstrahuju podaci od zna¢aja. Primenom odgovarajucih tehnika optimizacije mozZe se uticati na
poboljsanje performansi naredaba koje se duze izvr$avaju i nepotrebno zauzimaju resurse sistema, odnosno baze
podataka. Operacije optimizatora podrazumevaju transformaciju SQL naredbe, procenu ukupnih troskova
(pristupnih putanja i operacija spajanja), a koji zavise od procenjene potroS$nje ulazno-izlaznih, procesorskih i
memorijskih resursa, kao i generisanje plana izvrSenja naredbe (Oracle, n.d.). Cilj rada je da se dode do
prakti¢nih preporuka u vezi sa optimizacijom, Ciji efekti mogu na razli¢ite nacine uticati na rad kompletnog
sistema za upravljanje bazom podataka. Adekvatnim koris§¢enjem preporuka pri definisanju odredenih naredaba
optimizator kreira efikasniji plan izvrSenja.

2. Tehnike optimizacije

Usled problema sa prostorom ili nedostatkom memorije bitan je segment upravljanja memorijom i mehanizam
kompresije podataka, koji znacajno mogu da optimizuju upotrebu hardvera. Ukoliko se neadekvatno rasporedi
memorija, moze do¢i do problema sa performansama, te u tom slucaju i tehnike optimizacije mogu nai¢i na
ogranicenja pri pokusSaju poboljSanja efikasnosti izvrSenja naredaba. Sam potencijal hardvera moze da iskoristi
paralelizam koji se upotrebljava s ciljem ubrzanja izvrSavanja naredaba podelom rada izmedu vise procesa.

Kada se tabela sastoji iz velikog broja redova, neefikasna je i skupa operacija potpunog skeniranja radi nalaZzenja
onih zapisa koji zadovoljavaju dati uslov. Tom prilikom se upotrebljava tehnika indeksiranja, koja, sa druge

2 .
brankica.pazun@fim.rs
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upita. Da li je isplativije koristiti opciju “full table scan” ili indeks, zavisi od broja zapisa koji se vracaju, kao i
od samog hardvera i opterecenja servera. U opStem slucaju je isplativo koristiti bitmap indeks u slucaju da
naredba vraca izmedu 1% i 10% redova tabele. U tom slucaju se za svaku kolonu nad kojom je kreiran indeks,
koristi bitmapa, odnosno niz bitova. Svaki bit u bitmapi odgovara jednoj vrednosti primarnog kljuca. Funkcija
konvertuje poziciju bita u odgovaraju¢i identifikator zapisa, tako da bitmap indeksi omoguéavaju istu
funkcionalnost kao i b-stablo, samo S§to koriste drugaciji interni mehanizam. Bitmapa se sastoji od onoliko polja
koliko ima razli¢itih vrednosti u okviru indeksa. Najveée prednosti pri koriséenju indeksa se postizu kada nad
jednom relacijom postoji vise kreiranih bitmap indeksa, a istovremeno svi atributi imaju malu kardinalnost.
Kreiranje vise indeksa se primenjuje kod izvrSavanja slozenih naredbi. Ukoliko se u WHERE uslovu navedu sve
kolone nad kojima je kreiran ovaj indeks, spajaju se pojedinaéne bitmape i dobija se jedna koja predstavlja
presek svih (Microsoft, n.d.).

Kompresija predstavlja tehniku upravljanja tabelama. Sam mehanizam koristi jedinstven algoritam ¢iji rad se
zasniva na eliminaciji dvostrukih podataka iz blokova podataka. Nakon kompresije bloka, baza prvo racuna broj
ponavljanja vrednosti podataka u redovima. Kada prepozna podatke koji se ponavljaju, eliminiSe ih iz zapisa i
smesti blizu zaglavlja bloka. Za svaku ponavljaju¢u vrednost, u zaglavlju se zajedno sa podatkom upisuje i
simbol kojim ¢e biti predstavljen isti. Na slici 1. se mozZe primetiti da su podaci iz zapisa izdvojeni i smeSteni u
poseban deo ispod sekcije “Header”. Nakon §to je blok kompresovan, dvostruke vrednosti se eleminiSu
dodavanjem jedne kopije u tabelu simbola. Svaki duplikat se potom menja odgovaraju¢im znakom iz tabele
simbola. Kompresovani podaci se smestaju u blokove podataka kao metapodaci, koji se ujedno koriste za
prevodenje kompresovanih podataka u originalne podatke, a koji su se prvobitno nalazili u blokovima podataka.
Posto simboli zauzimaju manji prostor u odnosu na trenutne vrednosti simbola, sami zapisi zauzimace manje
memorije u poredenju sa prvobitnim redovima. Na slici 1. su prikazani nekompresovani i kompresovani blokovi
kod Oracle baza, zajedno sa podacima u poljima.

Slika 1: Kompresija - Oracle SUBP

Nekompresovani blok Kompresovani blok
/ HEADER \ / HEADER \
tabela
1111*Petar*Alic*C simbola \‘ Petar*Alic*Nikola*Gilic*Jovan*
Zoran*M*C*D
1112*Nikola*Gilic*D
‘\ /J 1111 % | |1113*** |
redovi
1114*Alic*Zoran*D 1112%**
1115*Petar*Jovan*C slobodan prostor

— . /

Izvor: prilagodeno prema Oracle (n.d.)
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Prednosti tehnike kompresije kod Oracle sistema se ogledaju u slede¢em:

- dovode do trostruko vece ustede prostora na disku;

- koris¢enjem SSD diskova brzina pristupa moze biti 300 puta veca u odnosu na pristup obi¢nim
diskovima,;

- brze “full scan/ range scan” operacije - ukoliko optimizator odluci da koristi ove pristupne putanje pri
kreiranju izvr$nog plana, samo vreme izvrSavanja je znacajno krace;

- smanjen mrezni saobracaj - posto su blokovi podataka kompresovani, eksterni paketi van mreze bice
manji.

Star transformacija i particionisanje koje se u vecini slu¢ajeva poslednje primenjuje, predstavljaju Ceste tehnike u
data warehouse sistemima, kao i upotreba bind varijabli koje kroz eliminisanje vremena potrebnog za parsiranje
naredaba, poboljsavaju performanse. U Oracle sistemima postupak star transformacije, odnosno transformacije
SQL naredbe, odvija se u dve faze: prvo se vracaju redovi iz fact tabele koris¢enjem bitmap indeksa kreiranih
nad spoljnim kljucevima iste, a potom se skup identifikatora zapisa spaja sa dimenzionom tabelom (Rittman,
2008). Sa druge strane, upotreba mehanizma hint omogucéava uticaj na odluku optimizatora prilikom generisanja
plana izvrSenja tako $to usmerava optimizator da izabere plan izvrSenja sa odredenim pristupnim putanjama, tj.
operacijama.

3. Primena tehnika optimizacije

Upotrebom Oracle SQL developer alata primenice se star transformacija koja se koristi nad naredbama koje se
izvr§avaju nad star Semom. Star Sema se sastoji iz fact tabele i dve ili vise dimenzionih tabela. Kreirace se tabela
sales_star transformacija koja predstavlja fact tabelu i 3 dimenzione tabele, a $to je uslov za postojanje star
Seme. Fact tabela je preko spoljnih kljuceva spojena sa dimenzionim tabelama.

create table sales_star transformacija as select * from sh.sales;

create table products_star transformacija as select * from sh.products;

create table customers_star transformacija as select * from sh.customers;

create table promotions_star transformacija as select * from sh.promotions;

alter table customers_star transformacija add constraint customer pk primary key (cust id);

alter table products_star transformacija add constraint prod_star pk primary key (prod_id);

alter table promotions_star_transformacija add constraint promo_star_pk primary key (promo_id);

alter table sales_star transformacija add constraint sales _prod_star fk foreign key (prod_id)
references products_star_transformacija;

alter table sales_star transformacija add constraint sales_cust_star fk foreign key (cust_id) references
customers_star_transformacija;

alter table sales_star transformacija add constraint sales promo_star fk foreign key (promo_id)

references promotions_star transformacija;

Pri izvrSenju date naredbe trosak izvrSavanja je 1653 (slika 2), usled ¢itanja kompletne tabele, tj. operacija FULL
TABLE SCAN zbog nedostatka indeksa.

select sum (quantity sold), pr.promo_category, c.cust_gender, c.cust_city,
p.prod_subcategory desc

from sales_star_transformacija s, customers_star_transformacija c,
promotions_star_transformacija pr, products_star transformacija p

where s.prod_id = p.prod_id

and s.cust_id = c.cust_id

and s.promo_id=pr.promo_id

and p.prod_subcategory desc = 'Cameras'

and c.cust_city='Los Angeles'

and c.cust_gender="F'

and pr.promo_category="internet'

group by pr.promo_category, c.cust_gender, c.cust_city, p.prod_subcategory desc;
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Slika 2: TroSak izvrSavanja naredbe 1653

Izvor: autor

Posle kreiranja bitmap indeksa nad spoljnim kljuéevima fact tabele (sales_star transformacija), trosak naredbe se
smanjuje na 650 (slika 3). Zahvaljuju¢i indeksima pri izvrSenju naredbe vracena je lista redova koji
zadovoljavaju uslov (u vidu bitmape). Zatim je izvrSen join fact tabele sa dimenzionim kako bi se vratile sve
potrebne vrednosti iz dimenzionih tabela.

create bitmap index customers_cust_bitmap on sales_star_transformacija (cust_id);

create bitmap index promotions_promo_bitmap on sales_star transformacija (promo_id);

create bitmap index products_prod_bitmap on sales_star_transformacija (prod_id);

create bitmap index customers_gender bitmap on customers_star transformacija (cust_gender);

create bitmap index customers_city bitmap on customers_star_transformacija (cust_city);

create bitmap index products_subcategory bitmap on products_star_transformacija
(prod_subcategory desc);

create bitmap index promotions_category bitmap on promotions_star_transformacija (promo_category);
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Slika 3: TroSak izvrSavanja naredbe 650

& script Output * TEsplain Plan *

A S0L | 0.173 seconds
OPERATION OBIECT_NAME OPTIONS cosT
=W SELECT STATEMENT 650
@ sorT GROUP BY NOSORT 650
=} HASH J0IN 650
(i Access Predicates
B8 TasLE access PROMOTIONS_STAR_TRANSFORMACLIA  BY INDEX ROWID 2
- BITMAP CONVERSION TO ROWIDS
(- @ EITMAP INDEX PROMOTIONS _CATEGORY_BITMAP SINGLE VALUE
(=[] NESTED LOOPS
(=-[>q NESTED LOOPS 648
MERGE JOIN CARTESIAN 7
B TaBLE AccEss PRODUCTS_STAR_TRANSFORMACLIA BY INDEX ROWID 1
- @ BITMAP CONVERSION TO ROWIDS
- @ BITMAP INDEX PRODUCTS_SUBCATEGORY_BITMAR SINGLE VALUE
-4 BUFFER SORT &
= TABLE AccESS CUSTOMERS_STAR_TRAMSFORMACIIA  BY INDEX ROWID 7
- @ BITMAP CONVERSION TO ROWIDS
BITMAR AND
# EITMAP INDEX CUSTOMERS _CITY_BITMAR SINGLE VALUE
; @ BITMAP INDEX CUSTOMERS _GENDER,_BITMAP SINGLE VALUE
& @ EITMAP CONVERSION TO ROWIDS
S @ EITMAP AND
@ EITMAP INDEX CUSTOMERS _CUST_BITMAP SINGLE VALUE
) BITMAP INDEX PRODUCTS_PROD_BITMAP SINGLE VALUE
[H TasLE AccEss SALES_STAR_TRANSFORMACIIA BY INDEX ROWID 643

alter session set star_transformation_enabled="true";

Posle omoguéavanja star transformacije trosak se smanjuje na 309 (slika 4):

Slika 4: TroSak izvrSavanja naredbe 650

Izvor: autor

Izvor: autor
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Jo§ jednom dodatnom smanjenju na 131 doprinelo je sakupljanje statistike o datim kolonama, koje je pomoglo
optimizatoru da generiSe bolji plan izvrSenja. Sto su azurnije statistike, vrednost je tacnija, odnosno, odluke
optimizatora su bolje.

analyze table sales_star transformacija compute statistics for table for all indexes for all indexed
columns;

analyze table customers_star transformacija compute statistics for table for all indexes for all
indexed columns;

analyze table products_star transformacija compute statistics for table for all indexes for all
indexed columns;

analyze table promotions_star_transformacija compute statistics for table for all indexes for all
indexed columns;

Slika 5: TroSak izvrSavanja naredbe 131

Izvor: autor

4. Preporuke za optimizaciju baze

Razlicite naredbe kreiraju drugacije planove izvrSenja, a samim tim se razlikuju vreme i trosak izvrSavanja, bez
obzira na istovetan ishod. Potrebno je znati u kome trenutku i na koji nacin je neophodno optimizovati naredbu
da bi se dobio dovoljno dobar, odnosno optimalan plan izvrSenja. Sama primena tehnika optimizacija ne bi imala
smisla bez adekvatnog upravljanja memorijom. Memorijske resurse bi itrebalo prebaciti na one komponente
kojima je to neophodno.

-----

obavljanja Ceste pretrage po odredenim kolonama, poZeljno je nad njima kreirati indekse. Ukoliko se u bazi
definiSe suviSe mali broj indeksa, pronalazenje podataka Ce trajati duze nego §to bi trebalo. Sa druge strane,
ukoliko se definiSe suvise veliki broj indeksa, naredbe nad podacima, kao Sto su unos i azuriranje e trajati duze
nego $to bi trebalo.

Ukoliko postoji potreba za izvrSavanjem mnogo komandi iste stukture, sa rezultiraju¢om promenom vrednosti
samo jednog atributa (primera radi: Proizvod id=5, Proizvod id=7), najbolje je koristiti bind varijable. Drugi
slucaj njihove primene jeste u radu sa rekurzivnim funkcijama koje u svojoj WHILE petlji uzimaju razlicite
vrednosti iz tabele i pritom viSestruko izvrSavaju upit iste strukture. U ovakvim slucajevima je koriS¢enje bind
varijabli viSe nego potrebno, jer se sa velikom verovatno¢om moze desiti da vreme parsiranja svih sli¢nih upita
bude duze od vremena izvrSavanja upita (posebno ukoliko postoje paralelni zahtevi). U aplikacijama
namenjenim masovnom skladiStenju podataka (data warehouse) ¢eS¢e se upotrebljava keSiranje naredbe kao i
same tabele, umesto bind mehanizma.
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Mehanizam paralelizma se predlaze u slucaju izvrSavanja slozenih naredaba, pri ¢emu je vreme izvrsavanja duze
(npr. duze od 10 sekundi). U suprotnom, troSak kori§éenja paralelizma moze biti dosta veci, a i sama primena
tehnike ukljucuje kvalitetnije memorijske resurse i CPU.

Kompresija se preporucuje u slucaju nedostatka prostora za skladiStenje podataka, ¢ime se moze ostvariti racio
kompresije i do 3.5:1. Pristupa se vecoj koli¢ini podataka na istom prostoru, vise podataka moze da se “procita”,
samim tim se i izvrSavanje naredaba ubrzava. Razlog tome se ogleda u manjem broju blokova/ strana koje je
potrebno “procitati”. Posto manji broj strana/blokova ostaje u ke§ memoriji, viSe prostora ostaje za druge
blokove, Sto opet doprinosi pobolj$anju performansi.

Kad je re¢ o tabelama sa ogromnim koli¢inama podataka, od ¢ega je vecina podataka istorijska, predlaze se
upotreba particionisanja. Istorijske podatke, odnosno, podatke koji se retko upotrebljavaju, treba skladistiti na
vece particije i smestiti na sporije diskove. Noviji podaci se pohranjuju na brze diskove, manje particije, kako bi,
zbog Cestog pristupa tim podacima, samo izvrSavanje naredbi bilo mnogo krace.

Star transformacija je tehnika koja se preporucuje posebno u radu sa data warehouse sistemima, gde postoji
potreba za izvrSavanjem naredaba nad star Semom. Upotrebljava se kada se veliki broj dimenzionih tabela spaja
sa fact tabelom, omogucavajuéi krace vreme izvrSavanja naredbi.

Na kraju, u slu¢aju neuspelog pokusaja primene neke od tehnika optimizacije, u smislu neadekvatnog nacina
upotrebe ili se smatra da dobijeni plan izvrSenja nije optimalan, upotrebljava se mehanizam hint koji e uticati na
generisanje drugacijeg izvr$nog plana, jer uti¢e na optimizator da koristi drugu pristupnu putanju.

4. Zakljucak

Krajnji korisnici danas posezu za trenutnim odgovorima. Iz razloga brzeg pristupa podacima, neophodno je
razumeti upravljanje performansama. Od svih problema u vezi sa performansama sistema za upravljanje bazama
podataka, 75% do 80% se mogu odnositi na neadekvatno i nekvalitetno napisane SQL naredbe. Komande koje se
izvr§avaju treba napisati na odgovarajuci u cilju osiguranja optimalne performanse baze podataka i aplikacije.
Svi sistemi za upravljanje bazama podataka sadrze optimizator koji pri izvr§avanju upita generise plan izvr§enja
sa ciljem obezbedenja $to boljih performansi. Medutim, optimizator ¢esto ne generise ni priblizno dobar plan,
zbog Cega se naredbe duze izvrsavaju, §to je i predmet istrazivanja ovog rada.

Opisani su neki od mehanizama optimizacije u Oracle sistemima. Zahvaljujuéi tehnikama doslo se do prakti¢nih
preporuka ¢ijom primenom optimizator kreira efikasnije planove izvrSenja, a time i poboljSava performanse
naredaba. Samo poboljSanje se ogleda u kradem vremenu izvrSenja naredbi, manjem optere¢enju procesora,
odnosno, kvalitetnijem upravljanju memorijskim resursima.

Kako pri izvr§avanju naredaba ne bi dolazilo do ograni¢enja usled neoptimizovanog hardvera, predstavljeni su
upravljanje memorijom i kompresija podataka. Opisani su indeksi koji se koriste s ciljem kra¢eg vremena
pristupa tabelama pri ¢estom pretrazivanju podataka. Predstavljene su bind varijable, ¢ijjom upotrebom se
poboljsavaju performanse koris¢enjem istih planova izvrSenja. Usled potrebe za jednostavnijim upravljanjem
velikom koli¢inom podataka, predstavljene su tehnike star transformacija i particionisanje tabela, koje se najvise
koriste u data warehouse sistemima. U isto vreme je navedena i moguénost upotrebe hinta koji moze da usmeri
optimizator na kori§¢enje odredene tehnike.

U radu je predstavljen primer sa izvr$nim planom i troSkom izvrSenja naredbe na pocetku, a zatim i stanje posle
odredenih izmena, tj. implementacije tehnika optimizacije. Prikazana je primena bitmap indeksa, sakupljanje
statistike i upotreba star transformacije. Nakon svakog koraka predstavljen je plan izvrSenja i pracen je troSak
izvrSenja naredbe, sa trendom opadanja.

Vecina baza podataka podrzava neke optimizacione tehnike radi brzeg pristupa podacima. Ideja o optimizaciji u
svim sistemima za upravljanje bazama podataka je identi¢na, sa razlikom u nacinu implementacije.
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Kpu3a y eKkOHOMCKO] TeOpHUju M IPAKCH

Panomup Crojkosuh''
' DakynTer 3a HEKEHEPCKH MeHaUMEHT, Beorpar,’

AncrpakT: Aytop ce y paay 0aBu mpoOiemMarnkoM ekoHoMmcke kpuse. [Iperxomnm, 20. Bek je oOuioBao
KpH3HUM cutyanujama. [Ipakca ce HacTaBua 1 oueTKoM 21. Beka u 300T Tora guiocoduja Kpuze Mopa T00UTH
[EHTPATHO MECTO Y €KOHOMCKO] TeopHju. PacT m pa3Boj mpuUBpenHUX OpraHHM3andja W OpYIITBa HHUje Moryhe
TuraHupaT 0e3 aHamu3e GakTopa KOju MOTY JOBECTH y NMUTAE CIIpoBoleme UCTHX. Y pamxy ce HajIpe IIOjMOBHO
onpehyje TepmuH Kpuse. HakoH Tora, ayTop ykasyje Ha CHMIITOME Kao IOKpeTade KpPU3HOT CTama, IIPe CBera y
npenysehy. 300r pa3nmuuNTOCTH MPHUBPEINX W APYIITBEHUX CHCTEMA ITOCTOjU YUTaB HHU3 (DaKTOpa KOjU JIOBOJE
mo u3bWjama Kpu3HUX curyandja. Ha ocHOBy Tora ypahjeHa je m kiacuukamija eKOHOMCKHX Kpu3a Koja
nojapasyMeBa Kpu3y npenyseha, npuBpesHe TpaHe U npuBpeae y nennan. CBako KpU3HA CHTyallHja HEe 3HAYU U
nojaBy kpusy. Kpusa, y eKOHOMCKOM KOHTEKCTY, HajBHIIH BUJ KPU3HOT CTala KOME YIJIaBHOM MPETXOJIE CTama
CTarHaiyje, perecuje u Jenpecuje.

KibyuHe peun: Kpu3a, CKOHOMCKa KpU3a, MPUBPEAHE QIIYKCTYAIHje U IIUKCYC

Crisis in Economic Theory and Practice

Abstract: In this paper, the author deals with the problems of economic crisis. In the previous, the 20th century
it was all about crisis situations. The practice has continued in the early the 21st century and therefore the
philosophy of the crisis have to get a central place in economic theory. The growth and development of
economic organizations and society cannot be planned without an analysis of the factors that can endanger their
implementation. The paper first defines the term conceptual crisis. Next, the author points to symptoms such as
drivers of crisis situation, especially in the enterprise. Due to the diversity of the economy and social system
there are a number of factors that lead to the outbreak of crisis situations. Based on this classification that has
been done and economic crisis that involves a crisis of enterprises, industries and the economy as a whole. Every
crisis situation does not mean the emergence of a crisis. The crisis in the economic context, the highest form of
crisis situation that is primarily preceded situation of stagnation, recession and depression.

Keywords: crisis, economic crisis, economic fluctuactions and cycle

YBoa — nojmoBHO oapeljeme kKpuse

Cam TepMHH ,,KpH3a“ JaHac je BeoMa PacHoOCTPameH M KOPHUCTH Ce KaKO Y CTPYYHOM KOHTEKCTY, TaKO H Y
CBaKOJMHEBHOM ToBOpY. OBaj mojaM KOPHCTH ce Ja OW ce Ommcano JIMYHO cTambe (MOje[HHIA, OpTaHHu3aIlije
W/WIIK PYIITBA y HENWHU) Koje Hajuemhe MMa HEraTHBHY KOHOTALM]y Y CajallikheM, aad U 3a Oyxyhu mepuon.
TepmuH 1 n0jam ,,Kkpu3a“ HHAje jeANHCTBEHO oapehen n nedunucan. To 3HAUM 1a TIOCTOjU YUTAB CET Pa3IMIUTHX
HHTEpIIpeTanyja, objanmena U IPUCTyIa JeQHHNCakY OBOT TojMa U (uinocoduje.

Tepmun ,Kpu3a“ HMOTHYE W3 CTApOTPUKOT je3WKa, IJIe Ce OBHM IIOjMOM 00jalImaBa0 TPEHYTaK KOjH HMMa
TpecyaaH 3Havaj 3a pa3Boj oxpeheHe crBapu omHOCHO cutTyanmje. CmaTpa ce Ja je TepMUH Hajipe yrnoTpedsbeH
y MEIMIUHH Ja OIUILE CTamke 00JEeCHUKA, KOHKPETHHjE CTambe TalyjenTa u3Mel)y o3napasibema u cMpTH. [locie
MEIUIMHE W JIpyre HaydHe o0JlacTH Iodese Cy Jia KOPHCTE OBaj TEPMHH KOjH Yy OCHOBHM MMa HCTO 3HAYeHeE.
[NonuTnuka u Teopuja cucteMa Ouie Cy NMpBe Hayke Koje Cy HaKOH MEJHIIMHE MPUCBOjUIIE OBaj TEPMUH U yBeJe
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ra y cBoj BokaOynap. Pa3Boj npymiTBa ¥ IMBHIM3ALHje TeHEPAIHO, YTUIIA0 j€ Ha TO J1a U JIpyre HayKe [IPpUXBaTe
OBaj TEPMUH H YKJbYYE Ta y CBOjY TEOPHjCKY U IIPAKTHIHY AUCKYCH]Y.

Kapna je ped o eTuMoIonKkoM opekiy, He Tpeba 3aHepUTH HU KHHECKY €TUMOJIOTH]y. TpaHCKPHUIT OPUIHHATHOT
TEpPMHHA Ca TPaTUIMOHATHOT KHHECKOT je weidi. OBa KMHECKa ped je CIOKEHHUIIA O pedd wei IITO CE MOXKE
MIPEBECTH Kao OMACHOCT M di KOja ce HajjeIHOCTaBHHje MOJKE IPEBECTH Kao TadKka 3a0KpeTa MU NPETIOMHHU
TpeHyTak. [loMeHyTa CIIO)KEHHIA Ce Y TOM CIIy4ajy MOXKe NPEeBeCTH Kao MOT'YHHOCT ma ce DOroay OmacHOCT
OJTHOCHO HeXeJbeHHM MoMeHat. [lopex oBor Tymauema y KMHECKO] TpaIuLHUjH je Ja ce OBa ped NPEBOJM U Ha
JIpyru HauvH. Hanme, qpyru 1eo pedd MOoXe ce MPEeBeCTH U Kao mnpuinka. Kako je cBaka mpuinka MOMEHaT 3a
HarpeaoBame, Mo0oJbIIAkhEe U MO3UTUBAH TPEHI, Y TOM CMHUCITYy KpH3a Ce Ha OCHOBY KMHECKE €THMOJIOTHjE MOXKe
JneduHUCaTH M Kao KJbyYHH MOMEHTa 3a HanpenoBame. OBO TyMadewe HUje 3BaHMYHO, aJId M IOpe Tora OpojHH
CTpYYmalld CMaTpajy lla je Kpu3a BpeMe Kaja ce HajBHIe pa3MHILba O Hanperky. Kaga je ped o oBakBoM
TyMauewy Tpeda HarjJacuTH Jla ra CaBpeMEHM TeopeTHuyapu cBe uemnhe kopucte. Hamme, TokoMm Tpajama
nocienme riodanae ekonoMmcke kpuse (2007-2009) Jozed Crurmuil je BeoMa 4ecTo MOHABJBA0 CTAB Ja JPiKaBe Y
TPaH3ULHUjU, KPU3Y MOTY MCKOPUCTHTH 3a yHarpeheme MaKpOeKOHOMCKUX U ITOCIOBHHX Iep(opMaHCH, jep cy
ucre Beh cyoueHe ca IOTSHIINjaTHOM KPHU30M MEHhamba CBOjUX CHCTEMA.

ExoHOoMCKa TeopHja moOJ HOjMOM ,,KpH3a“ MPETEKHO OMICYje CTame Koje CIHOCOOHOCT OICTaHKa mpemys3cha
CTaBJba M JIOBOIU y NHTake, JAPYIMM peurMa CTame Koje yrpokaBa ersucreHiujy mpemnyseha. Kpusa koja
3axBara NpOM3BOJHA Npeay3eha y mpakcu ce 4ecTo HasWBa M Npeay3eTHHYKa Kpu3a. OHa je 4ecTo M y3poK
KOMIUIETHE €KOHOMCKE KpH3e.

1. CumnToMu eKOHOMCKe U Kpu3e npeayseha

Ja 6u npuBpenHe opraHm3anyje u3berie Kpu3y M Ha BpeMe CHPOBENC Mepe 3a IPEBH3NIAKCHE HCTE MOpajy
NPEMO3HATH CHMIITOME M CYOUHTH CE€ Ca hUMa, a He ca y3ponuma. CHMITOMU KpH3€ MPENCTaB/bajy BHAJHBA
JejcTBa y3poka kpuze. CUMITOME je BeoMa TEIIKO OABOJUTH OJ y3pOKa KpH3e, jep M CaMH MOTY H3a3BaTH
KPHU3HO CTambe.

Y ocHoBu kpu3e je na ce kpehe excrnoneniujanHo. Jlyouna kpuse 3aBucu o 6poja cumnroma. L1Ito je Behin Opoj
CHMIITOMA TO j€ W KpHu3a Qy0Jha, CAMUM THM H TIOBPATaK y HOPMAJHO CTambe ()YHKIIMOHHCAmA je TyXke. 3aTo cy
CHMIITOMHM OJI KPYIIHjaJIHE BAXKHOCTH 32 MTOCIIOBALE MPUBPEIHUX OpraHHM3aIlHja.

['eHepaiHo, CUMOTOMH KpH3e y npeay3ehy ce MOry MoJeuTH Ha pHHAHCHjCKe U octalie cumnroMme. Kana je peu
0 (MHAHCHjCKUM CUMIITOMHAMA Hajuenthu cy: omamajyha mpopaja, omagajyha peHTaOMIHOCT, 3aTHM KOHCTAaHTHO
noBehamwe 3angyxkeHoctn mnpeayseha u onamawme aMKBHAHOCTH. OCTajiM CHUMITOMH MOTY OUTH JbYJCKOT
(MeHayepcKor) ¥ TEXHUYKO-TEXHOJIOIIKOT Kapakrepa. ['pelike 1 HeCTpy4yHOCT HabaBHE CITy:KOe MOXKe yTHIATH
Ha ryOuTaK noBepema KoJl 100aBjbaya IITO Y KpajiheM cilydajy MoxKe IIPOy3pOKOBATH Maj TpKuInHor yyenrha. C
Jpyre CTpaHe, TEXHHMYKO-TEXHOJIOIIKa 3aCTapesioCT MPOM3BOAHOT IMIPOIleca yTHYE HA KBAIMTET U LIEHY Kpajher
MPOU3BOJIa U JIOBOJIU JI0 OMa/latha KOHKYPEHTHOCTH Ha 0/ipe)eHOM TpIKHINTY.

Wnentndukaimja cCAMIITOMa KpHU3e IMOCTHKE ce Kpo3 nupekraH KoHTakT ca: (Topfer, 1999.) paguumuma (oHU Cy
HOCHOLM TPOW3BOAKEC W MOIY HICHTU(HKOBATH aHOMAlHje TEXHHYKOT M JbYACKOT KapakTepa), 3aTHM ca
PYKOBOICTBOM MOrOHA (jep Cy MEHalepU Cpe/ber HUBOA y TUPEKTHOM KOHTAKTY M ca MPOM3BOJIHOM U Ca TOII
MEHAIMEHTOM), Ca MOTpomAaYuMa (KyIK Cy TH KOjH Jajy KpajibH CYI O KBAIUTETY, LICHU W NEPCICKTUBH
NpOU3BO/Ia), JUCTPUOYTEpHUMA (jep Cy OHH Y KOHTAKTy M ca KOHKYPEHLMjOM Ia C€ MOTY OTKPHTH IMOIALH O
HAapyYeHUM KOJMYMHAMa, peKIaMalyjama), peBu3opuMa (II0ceOHO EKCTEPHHM, jep Cy He3aBHCHH O IIOCTIOBaka
npenayzeha y kome 00aBibajy MpOBEpY IOCIOBaMma) W KPEAMTHMM HHCTHUTyLHjaMa (3aTO IITO OHE Ipare
nmociioBame npeayzeha Ha Makpo miaHy).

CHuMIOTOMH KOjH W3a3MBajy KpH3e y MOCIOBamy mpexy3eha Mory mmatu m eKcTepHH Kapakrep. Hamme, makpo
OJTyKe HOCHOIIa eKOHOMCKE BIIACTH MOTY JOJaTHO ()MHAHCHjCKH Jla oNTepeTe nociosame npenyseha. [Ipomena
MOJIMTHYKO-EKOHOMCKE KOHCTEJallMjeé MOYKE HEeraTHBHO YTHLATH Ha OJHOC Ca MHOCTPAaHUM MapTHepHMa |
PEIYKIH]jy MOCIIOBamka y CMUCITYy CMamema. 1 100aHu (akTopu Takohe MOry n3a3BaTH Kpu3y rocioBama. Kao
riiobanHu (GakTopH KOju MOTY yTHIIATH Ha I110jaBy KpU3e jaBJbajy ce BaHpEIHE cuTyanuje (paToBH, PEBOIYLH]E,
TepopH3aM), EKOHOMCKE CaHKIIHM]je, HHTEPBEHIIMOHUCTHIKE MEpe MOjeAMHNX JpxkKaBa, nopemehaju Ha riodaaHoM
(PMHAHCHjCKOM TPIXKHUILTY H CII.
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2. Y3poum eKOHOMCKe Kpu3e

VY3pouu Kpu3e Cy IO NpaBHiIy NpecynHH (AKTOpH KOjH JMPEKTHO yTHUYy Ha €cKanalujy kpuze. Teopuja u
npakca cy Kiacu(uKoBane BENUKH Opoj y3poka KOjU MOTY MMaTd HpecylaH YTHIA] Ha W30Wjame KPH3HUX
CHTyallja, a CaMUM THM M BEJMKH OpOj KpHTEpHjyMa 3a BUXOBO Kiacu(puKoBame. Tako Cy, pealiHa mpakca
TeopHja, Mo OCHOBY IOPEKIIA IPOMEHA CBE Y3poKe KiiaducukoBale Ha:

»  eHJIOTCHE U

> ersoreHe IpHpPOJE.

CBaka mpoMeHa Koja HeTaTHBHO yTHYE Ha MOCJIOBame mpexy3eha ogHOCHO opraHm3amyje, a JUPEKTHO ce THUE
camor npexnyseha jecte eHmoreHa mpoMeHa. EHIOTeHN y3pOIH Cy YCTBapH YHYTPAIIHH y3ponn (IpOMEHe) KOji
MOTy TIPOM3BECTH KpH3HY curyamujy. C Apyre cTpaHe, €r30TCHH Yy3pOIHM Cy MpPOMEHE KOje ce NeIaBajy y
CIIOJEHOM OKPYKCHY.

EnnoreHe y3poke je Jlakiie KOHTPOJIMCATH M KOPUIOBaTH. Y3pOIM M3 CIHOJBHOT OKpYXema 4YuHe TpehuHy
pasinora 3a 6aHKpPOTCTBO y mpeay3ehuMa Koja Iociyjy y TpXKHIIHO OpjeHTHCaHMM ekoHomujama. Kanma cy y
MUTaky MPUBPEJIC KAo IITO je CPIICKA OHJA je OJHOC CIOJhAIIHUX U YHYTpaIlmbuX y3poka kpuse 50:50. Cpricka,
JIEKJIapaTUBHO TpPXKMIIHA EKOHOMHja HHje Yy TIOTIIYHOCTH TIPHXBAaTWJIa CBE TNPHHIMIE OBOT HauWHA
(hyHKIIMOHKCAbA IPUBPEJIC U 300T TOra er30reHd Y3pOIy MMajy UCTH 3HA4a] U MOTCHIIHjall Ka0 U YHYTPAIIbH.

Cpaka mpoMeHa Koja ce JeCH y OKpYXKehY MoXke OUTH NMOTCHIMjaJlHU Y3pOK 3a MOjaBy KpH3e y npenysehy
OITHOCHO TpuBpenu. Heke on Haj3HAYajHUjUX W HAj3aCTYIUBEHUjUX MPOMEHA KOje ce HEeraTHBHO OJApakaBajy Ha
¢dyakunonucame npenyseha (ekonommje onpeleHe apkase) cy:
»  OCKyauIa;
»  BHCOKE LICHE HA TPXKUIUTY HabaBKe;
» TIpOMEHE y IOjeJMHUM o0JacTHMa IMOJHMTHUKE Kao INTO je COLMjajHa TOJIMTHKA, MOJUTHUKA 3aIITHTE
JKMBOTHE CPEMHE, aJIU U MIOPECKE U MOJUTHKE KOHKYPEHIIH]E;
» npupoaHe karacTpode (3eMsbOTpecH, MOIUIaBe, IMOXKApW) W JPYIITBEHE (Kao INTO Cy IITPajKOBH,
paToBm).

VYnasak HOBHX Wrpadya Ha TpXKHINTE, Takol)e MpeacTaB/ba MOTCHIUjAIHO Kpu3HY cutyandjy. OBo je
MOTEHIMjaTHO KPHU3HA CUTyaluja Kaja Ha oipeleHO TpiKuINTe yna3e Beluke riodanne xopropanuje. [lopen
0BOTa, yApYXHBame mpeay3eha 0JIHOCHO KOHKYPEHIIHje, Takol)e MOXkKe UMATH HeTaTUBHE YTHIAje U TO HE CaMO
1o JApyre akrepe Tpxkuinta, Beh u mpuBpeay y uenunu. Kaga ce oBuM cuTyanujama 10/ajy U MPOMEHE W3
TEXHUYKO-TEXHOJIOIIKE cepe Ha KOje Ce TPXKHIIHU aKTepU He MPHUJIArojie MPaBOBPEMEHO OHJA Ce CTBApajy
YCIIOBH 3a MIOTEHIHjaIHy KPHU3Yy [IPUBpEIIE.

VY3pouu eKOHOMCKHX Kpu3a, n3Mel)y ocranor nmpousuiase u u3 oapeheHux NpoTHBYpEeUHOCTH 00JIMKa CBOjUHE, a
Kao Hajueumhu HaBojie ce:

yIpaBJbatbe HOBLIEM;

JPYLITBEHE NPOTUBYPEYHOCTH;

JIOMHUHAIIM]a TTOJTUTHKE;

MPUBPEIHH MTapaIOKCH;

CHCTEM YIIpaBJbamba;

oryhuBame 10X0TKa;

npepacrmoena goxotka u ap. (Crojusekosuh, 1999.)

VVVVVVY

JloMuHanuja MONMATHKE je cBe demhu y3pok n30Hujamba eKOHOMCKHX KpH3a KOME ce MOpa MmocBehnBaTH BelTMKa
naxma. [lonuTrka W eKOHOMHja Cy Y Y3pOYHO-TIOCIEeNNYHO] Be3w. CBaka MOJMUTHYKA OJIyKa WM Mepa
YIJIaBHOM C€ OJpakaBa W Ha €KOHOMCKH CHCTeM JIp)kaBe. Kao HajBumu OOJMK OpraHW30Bama APYIITBEHOT
KUBOTa TMOJMTHKAa MMa Moh Ja monutmdyje cBe chepe apymTa. To, BeoMa 4ecTo MOXE Ja MPOYy3pOKyje U
OMIITEAPYIITBEHY KPH3Y IITO j€ KapaKTePUCTUIHO 3a JPYIITBA Y TPAH3HUIIHjH.

3. Kinacudpukanuja eKOHOMCKHX KpU3a

Kpuze yrnaBHOM Hactajy 300r mojaBe Bume (akxtopa. PakTopu KOju JA0BOAE J0 M30Hjama KpuU3e MOTY OWTH
YHCTO HMHTEPHOT OJHOCHO €KCTEPHOT KapakTepa, ajli ce Hajuelnhie nemiaBa Ja KPU3HY CHTYyallljy H3a3uBa
MYJITUTUTHKAIMja J[Ba WJIM BUINE SHJIOTEHUX W er3oreHux Qakrtopa. Kama ce kao KpUTEpHjyM KOPUCTH MECTO
n30mjama Kpu3e, ucTe ce KiIacu(ukyjy Ha cienehn HaduH:
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»  Kpu3a IpUBpEAE;
»  KpH3a rpase;
» kpwusa kyhe. (Ocmanaruh, 2008.)

[IpuBpenHa kpu3a je crame y KoMe ¢y cBa nperyseha, 6e3 003upa Ha BEMUUHHY, JETaTHOCT U €KOHOMCKY CHAary
TpIIe HeTaTHUBHE IOCIIEAUIE TO MocioBamke. OBy BPCTY KpH3€ MOTY HM3a3BaTH HajpasIH4UTHjU (QakTtopu, Melhy
KOjUMa ce W3[1Bajajy MONUTHYKE W TMpaBHE OMIJIyKe KOje ce THUy IocioBama mpenyseha yHyrap onpehenor
TPIKHILITA.

[IpuBpeana xpuza Moxe OMTH W3a3BaHAa M KpuU3oM rpane. Kpusa rpaHe yriaBHOM Hactaje 300T TEXHHYKO-
TEXHOJIOIIKE 3aCTapeNoCTH Ipolieca MPOU3BOAIKE. Y TOM KOHTEKCTY MOXKE €€ 3aKJbYUYMTH Jla Hajiipe Mopa
Hactatu Kpu3a kyhe (npenyseha) xoja he ce kacHMje oApa3uTH Ha LieNy IPUBPEIHY IpaHy KO0joj OpraHH3aluja
npunanga. Ha ocHOBY oBora jacHO ce yodaBa Y3pOYHO-TIOCIEIUYHA Be3a CBHX BpcTa Kpuze. Y YyCIOBUMA
riobanm3anyje, JKejbe U MoTpede Kymama ce KOHCTAaHTHO Memajy. YKOJIMKO mpeny3eha He MOIepHH3Yjy CBOje
TEXHOJIOIIKE KalaIluTeTe, He pa3BHjajy HOBE IMPOM3BOJE, HE IparTe XKeJbe W MOoTpede moTpomada uctu he ce
OKpeHYTH IpyruM mpopaaBunmuma. llpemysehe 30or cMmameHe mpomaje 3amama y Kpu3y. YKOJIHMKO Ce€ TakBa
CHUTYyalllja IIOHOBH Ca BHILE BEMKUX WIN CPEIbUX NPUBPEIHUX CUCTEMA jaBJba Ce KPH3a IpaHe Koja, YKOJIHKO
HeMa CHCTEMCKHUX pellieha yTH4e Ha Lelly IPUBpPEy.

IIpakca je mokasana na je kpusa kyhe HajBehu kpuBall 3a U30Ujamkbe EKOHOMCKUX KpH3a. 3a MPEeKo 2/3 KpU3HHUX
CUTyallMja y BHCOKOpPAa3BHjEHHM JpaBaMa 3amagHe EBpome TIJIaBHY OJrOBOPHOCT CHOCH MEHAIIMEHT
KOMIIaHHje, HEOJTOBOPHO TIOHAIIAKE U JIOIIE MOCIOBAE IPHUBPEIHIX OPTaHH3AIIH]a.

Caaka kpu3a je creruduyHna, jeJUHCTBCHA U Pa3JIKyje Ce O MPETXOAHUX. 300T TOra MOCTOjU YUTAB CET THIIOBA
KpHU3a y pa3BHjeHUM JPYIITBEHHM CHCTEMHMA Koje ce THay Kpuse Kyhe. Tako ce pasnukyjy:
KpHu3a pykoBolema (MeHaIMEeHTA) ce Y TEOPUjH cMaTpa MPUMAPHOM KPHU30M, jep je OHa H3BOp CBAaKe
HapeaHe KpHu3e.
> Kpu3a KpeaTHBHOT yNpaB/bamba je crelupuuHa BpcTa Kpus3e Koja, uamely ocrajor Hacraje u 300r
TEXHUYKO-TEXHOJIONIKE 3aCTapeIOCTH W HEMOTYNHOCTH HMMIUIEMEHTAIMje HOBHX HJEja y 3acrapeie
HPOU3BOJHE TOKOBE.
> opraHu3alOHAa KpH3a HacTaje yclie] NpOMEeHa HauyMHa IOCIOBamba W NpuiiarohaBamba TPIKHIIHUM
TEH/ICHIIMjaMa.
KpH3a npoMolMje U TUCTPUOyHUje HacTaje Kao pe3yliTaT CMambehe KoMyHHKaluje namely npenyseha
W [oTpolIaya.
KpH3a MOCJOBHOI IMKJIyca HacTaje ycijiell KOHTHHYHPaHOT KpeTama IIOCJIOBHOI LHUKIyca IpaHe y
K0joj mpeaysehe mociyje.
(uHaHCHjCKA KPHU3a je OoCIena CMambeHe PSHTa0MITHOCTH POU3BOAE.
conujagHa Kpu3a npeayseha Hactaje Kao pe3ynrar JOWUX Mel)ybynckux ogHoca y npenysehy.
HHCTUTYLIMOHAIHO YCJIOB/bEHA KPH3a HACTaje 300T HepasyMeBamba HOCHOLA €KOHOMCKE U MOJUTHYKE
BJIACTH HOBOHACTAJIMX HAIIMOHAJHUX U MIOOATHUX TPXKUIITHUX OKOJHOCTH M 3aXTEBa.
> ommTa eKOHOMCKA HJIM JPYIITBEeHAa KpHU3a HajayOsbH je OONMK KpH3e KOja MOXE IMPOY3pOKOBAaTH
HeCTajalbe YUTABHX MOCIOBHUX CHCTEMa, JPYIITBEHO-€KOHOMCKOI MOPETKa, 3a YHje pellaBame Cy
noTpeOHe KOPEeHUTE APYIITBeHE IpoMeHe u Mepe. (mpuiarof)eno nmpema: Pyjan, 2010.)

YV VvV

YV VYV

Y OCHOBH cBake KpH3e JIekKH APYIITBEHO OJrOBOPHO MOHANIAkE II0jeJMHALlA U TTOCIoBamke npeny3eha. Ykomuko
ce INPUHIMIM APYIITBEHO OATOBOPHOI IOHAIIaka MOMITY]y W IPHMEbYjy Yy MOCIOBamy, Opoj KpH3HHX
CHTyallja MOXE C€ CMamUTH HAa MUHMMYM. Y CYNpOTHOM, Kpu3e he ce KOHCTaHTHO jaBsbaTH, mohu he no
NpOIIMpeha KOHLENTA U TI0jaBe HOBUX BPCTa KpHU3a.

4. ®@a3e y pa3Bojy eKOHOMCKe Kpu3e

ExoHOMCKH HHKIyC TpecTaB/ba NMEPUOAMYHO IMOHABJbamkE ofpeheHmx Temrkoha, BHIJBMBUX IIPE CBEra Kpo3
HAaU3MEHUYHHM TIaJl ¥ TOPACT EKOHOMCKE aKTUBHOCTH, OJTHOCHO (IIyKTyarnuje 1oxoTka. To je pasior 300r kora je
[UKJIMYHO KpeTame Y eKOHOMHUJU IIOCMaTPaHO KPO3 CMEHY MOBOJEHHUX U Mame MOBOJFHUX (ha3a 3a peansalujy
TIOCJIOBHUX aKTMBHOCTH, Kao NocyioBHUX 1ukiyca. (bykuh, 2010.) [TocnoBan nukiyc ce Moxe aepuHUCATH Kao
MEpHO/INYHO TIOHAaBJbake (asa Maja JAOXOTKA W 3aIOCICHOCTH Y €KOHOMCKO] aKTHBHOCTH Yy Pa3MuUTOM
BPEMEHCKOM Tpajamby.
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Csaka npuBpe/a je IMOJUIO’KHa MOCJIOBHUM IHMKIYCHMa INTO 3HA4YM Ja Cy IOJUIOKHE YCIOHMMAa M IaJ0BUMa
CBOjHX NPUBPEIHUX aKTHBHOCTH. HakoH mepmona moseTa W pacra, IPUBPEIHE aKTUBHOCTH JOXKHBJbABAjy CBOj
BpxyHall. Kpm3a je HapenHa ¢aza mpuUBpeIHOT IUKIyCa KOjoj MPETXOAN KOHTHHYHPAHO OIafame CTOIe PacTa.
OHOT MOMEHTa KajZla eKOHOMCKE aKTUBHOCTH JOCTHTHY HAajHIKY (HETATHBHY) TauHy y Pa3BOjy jaBJba C€ CTambe
JeTpecuje, Koje YKOJHKO IOoTpaje mpena3u y Kpu3y. llepmon m3macka W3 JAempecHje OJHOCHO Kpu3e U
YCIIOCTaBJbAE-¢ TIOHOBHOT PAacTa je JIOTHYaH cliel OKOTHOCTH. OBO je CITMKOBHUTO MpHUKa3aHo Ha ciuiy Opoj 1. Ha
HCTOj ce jacHO yodYaBa Ja je pelecHja BpeMe O MOMEHTa [OCTH3ama BpXa EKOHOMCKE aKTHBHOCTH [0
JIOCTH3amha HajHW)KE TaukKe €KOHOMCKOr pa3Boja. C jpyre crpaHe, HEpHOJ O JOCTH3amha HajHMXKE pa3BOjHE
TayKe MPEeKo I0IM3amka pacTa akTHBHOCTH, JI0 IOCTH3amha BpXa NPUBPE/IHE AKTHBHOCTH HAa3MBa CE MOJIET.

Hajnyxy ucropujy kpuza y cBery mmajy Cjenumene Amepuuke [[pxase. Benuku Opoj KpH3HUX cuTyaluja
noeeo je Tora na Cjenumene J[p>kaBe uMajy jelaH o HajOOJFUX KOHIICNATa 3a M3Ja3 U3 KPU3HUX CHUTyalldja.
KoHcTaHTHE aHaNHM3e EKOHOMCKHX KpETama BPJIO JIAKO JI0BOJIE J10 Npe/iBuljamba UCTHX, 1a ce 300T Tora U KpU3He
curyanuje Opke ¥ epUKacHH]e pemaBajy y OIHOCY Ha ocTaie apkaBe. CTame pelecHje MOYHke OHOT MOMEHTa
Kaja yina3zHa (asa IOCIOBHOI LIMKIyca JOCTHIHE BpX, a 3aBpllaBa Kaja CHiIa3Ha (asza nocturae nHo. Ha
HapeIHO] CIHIHN TO je 00jalImeHo KPo3 eKCIIaH3Hjy (CTame KpUBe 03HA4eHO OpojeM 1) M KOHTpaknujy (TOo3uIuja
KpHBE 03HaueHa Opojem 2).

Cnuka 6p. 1 — Juxnuuno kpemarse npugpeore akmugHOCmu

UzBop: (mpunaroheno npema: Jamuh, /1., [Typuh, C. & Tomoposuh, H., 2006)

Kana cy y nuramy KpusHe cutyarje koje cy noroaune npuspeny CAJl tpeba HanmomeHyTH ja cy BehinHa Ouie
KpaTKopo4He. AHanu3upajyhiu ucTopujaT aMepuuKuX KpH3a MOXE Ce 3aKJbYUUTH Ja Cy Ce UCTE jaBjbasie y
BPEMEHCKUM pa3Mariuma oj 3 10 5 roauna. Jusepsudukosanoct npuspene Cjeaumenux JIpxasa omoryhuna je
Jla ce pellecuje He MpeTBapajy y Aenpecujy u Kpu3sy. M3mna3 u3 kpus3HuX curyanuja y npuspeanoj npakcu CAJ]
VIJIaBHOM Tpaje Mame OJ] jenHe roiuHe. M3yserak cy kpusze u3 nepuoga 1929-1933. roamHe u mocienma
riobajiHa eKOHOMCKA JienpecHja koja je tpajana og 2007. mo 2009. roaune. OcTane Kpu3He CUTYaIHje Koje Ccy
Ousie MPOU3BOJ| 3HAYajHUX MPOMEHA Ha (PMHAHCHjCKUM TPXKHUILTA, alld U TPXKHUIITY Hadre Op30 Cy pemiaBaHe u
MOpe/ TOra IITO CYy UMalie U riobaliHe HOCIIeaunIIe.

daze y HACTaHKY KPH3HUX CTamba y MPUBPEAH YCIOBJbEHE CY TP)KUIIHUM M MHCTUTYIHOHAIHUM KallallUTETOM
onpehene npxase. To 3Ha4YM @ He MOCTOjH NPHHIMII ayTOMaTH3Ma Jla Ce U3 pelecHje Ipena3u y CTambe
riiobaiHe perecje aa Ou ce pocrelo y AeTnpecHjy 1 crame kpuse. [Ipakca je mokasana Jja ce u3 crama perecuje,
3axBasbyjyhu onpeljennm mepama um akumjama, Ipe cBera IOJUTHYKE NpHpoae Op30 CKIM3HE Yy CTame KpH3e
npuspene. [Ipumep 3a TO Cy APYIITBA y TPAH3UIH]H.

Ha ocHOBY mpeTxogHOT youaBajy ce OCHOBHE TojeanHavHe (a3ze y mporecy n3bujama KPU3HUX CTarmba:
(haza crarnamnuje;

(haza penecwje;

(haza rmobanHe penecuje;

Jerpecuja u

KpH3a.

YVVVY
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Crmka Op. 2 — @aze y HACMAHKY KpUSHUX CMAarea Y NPUspeou

W3Bop: www.imf.org

Cutyauuja y Kojoj mpuBpena Oejexu MO3UTHBHE pe3yJTare OJHOCHO CTONE pacTa, aju Koje Cy HHUXKE O
TUIAHWPAHUX M CTOIA M3 MPETXOJHOT IIepHoJia 03HaYaBa ce Kao CTarHanuja. YKOJIHUKO ce 3a0eJIeKH HCTOBPEMEHH
naJ NPUBPEJHUX aKTHBHOCTH Yy BHIIE Pa3IUYUTUX NPHUBPEIHUX I'paHa TO 3HAYM Ja je NMPHUBpENa y CTamy
penecuje. [Tax crone pacTa mpuBpenHe akKTHBHOCTH Ha IJI00AIHOM HUBOY Hcmon 3% o3HadaBa a3y riobanHe
periecuje. YKOJIUKO ce JIeCH Jia CTabe peliecHje MoTpaje Ay)Ke 01 TOAUHY aHa, y3 HCTOBPEMEHH IaJl BPEIHOCTH
riobamHOr OpyTO Mpom3Bona ox mpeko 10% To je 3Hak na je HacTymmiua (asza ekoHoMcke aenpecuje. Kana y
CTamky JelpecHje TPXKUIIHM aKTepH HUCY Yy CTamby Ja CepBHCHPAjy CBOje oOaBe3e, a Ap)kaBa He IOCenyje
AaKTHBHM MEXaHW3aM 3a W3Jla3aKk U3 Jempecuje HacTyma crame Kpuse. CBe OBO CIMKOBHTO je IPHKA3aHO Ha
HapEeIHO] CIHIIH.

JlBameceTn Bek obOenexkuie Cy OpojHE Kpu3e, 0J] EKOHOMCKHX MPEKO 0e30€JHOCHHUX 10 OMIITE APYIITBEHUX.
KpusHe ekOHOMCKE CUTYyaIlje UMajie Cy 3a pe3ysiTaT Kpeupame OpOjHHX MHCTPYMEHATa 3a mpeasuljame UCTHX
Kako Ha TJO00aJTHOM Tako M Ha HAalMOHAJTHOM IUIaHy. M mopex Tora mTO KpeMpaHW pa3iiMyUTH HAYMHU
npenBuhamba KPU3HUX CUTyalMja M Ha4MHH Ja ce Oep3aHCKM W TP)KUIIHU M3BELITAjU Tpare U npensubhajy Ha
JHEBHOM IUIaHY, BEOMa je TEIIKO ca CUTypHOILIly NpeaBuAeTH U30ujame Kpu3e. [ TaBHU pasiior 3a TaKBO CTamke
j€ HepalMoHAJTHO IMOHAIIalke TOjeANHAIa KOjH MMajy BEIUKH YTHIAj Ha (PMHAHCH]CKO TPIKHINTE M TIO0AIHY
CKOHOMH]Y TeHEePaHo.

3ak/py4yak

OcHOBHO 00eTiexje CBake Kpu3e jecTe Na je oHa morahaj Koju MOXe MPOy3pOKOBATH YHHIITEHE CHUCTeMa 0e3
003Mpa 0 KOjoj BPCTH CHCTEMa je pe4 — €KOHOMCKH, OMOJIOUIKH, TEXHWYKH, MHKPO, MaKpO WM TJIOOATHU.
dakropu KOju JOBOZE 0 II0jaBe KPHU3HOT cTama ojpeleHOr cuctemMa MOry MMaTh WHTEPHH U EKCTEpHH
kapakrtep. HajedukacHuju HauuH cripevyaBambha KpU3HE M KPU3HHMX CHTYyallMja je JejOoBame Ha CUMITOME KOjH
JIOBOZIC 710 IM0jaBe Kpu3e. Y MOPY pa3iuuuTHX Kiacuukaija, jeaHa oa npuxBalieHUX mojena y eKOHOMCKO]
TEOPHUjH M TMpPaKCH je mojaeia Ha kpusy kyhe, rpane u mpusBpeme. OBa mojeia Ha HajjeIHOCTABHUJH HAYHH
npuKasyje 3Hayaj Kako KpHu3a MPUBPEAHE OpraHu3alije MOXe YTHUIATH Ha KOMIUIETHY NPUBpENY M NPYLITBO.
Melhynapogan MoHeTapHH (GOHI KIACH(PHUKOBAO je KPH3HE CHTYyallHje W CBPCTA0 MX y MET pa3InduTHX (asza:
CTarHamwja, perecuja, Tao0aiiHa perecuja, Aenpecuja u kpusa. He moctoju ayroMaTtuzaM y MpesiacKy u3 jeqHy y
npyry dazy, Beh ce u u3 ¢aze perecuje MoKe CKIM3HYTH Y IyOOKY KpH3Y.
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Apstrakt: Bogatstvo i tradicija koriStenja termo - mineralnih voda u Bosni i Hercegovini predstavlja jedan od
glavnih potencijala razvoja zdravstva. Primarni zna¢aj u banjskim centrima je pruzanju zdravstvenih usluga i
organizovanje turisticke djelatnosti. Danas u Bosni i Hercegovini aktivno je, i registrovano, 15 banja u svojstvu
»zdravstvenih centara“. Historija kori$tenja termo - mineralnih izvora seze jo$ iz vremena starih Grka i Rimljana,
koji su njihova ljekovita i terapeutska svojstva koristili i davali im primaran znacaj, gradeci pratece objekte, koji
su se odrzali, u nekim krajevima, i danas. Tema ovoga rada je da se predstave perspektive razvoja zdravstva kroz
promovisanje banjskog lije¢enja. Registrovanih 15 banja, kao zdravstvenih centara, koji raspolazu sa 3.455
lezaja, i ostvaruju oko 200.000 nocenja, na godisnjem nivou, $to ukupno ¢ini procenat od 23% ostvarenih,
nocenja u Bosni i Hercegovini, i ¢ine veliki privredni potencijal sa znacajnim finasijskim prihodima. Zbog toga
je veoma vazno sagledati trenutnu banjsku ponudu u Bosni i Hercegovini, dati preporuke te kako unaprijediti i
kako uciniti konkurentnojom ovu granu zdravstva.

Kljuéne reci: zdravstvo, banjski lijeCenje, banjski centri, potencijali, stanje

Situation and Prospects of Balneo-climatic Treatment in Bosnia
and Herzegovina

Abstract: Wealth and tradition of using thermo - mineral waters in Bosnia and Herzegovina is the main potential
for development of health tourism. The primary significance in spa centers is providing health services and the
organization of tourist activities. Today in Bosnia and Herzegovina 15 spas as health institutions have been
registered. History of use of thermo-mineral springs dates back to the ancient Greeks and Romans, who
recognized the healing properties of geothermal resources. The topic of this paper is to present the perspective of
the development of the tourism sector through the development of health tourism through spa treatment. There
are registered 15 spas as health institutions which have 3,455 beds and generate around 200,000 overnight stays,
which accounts for 23% of overall overnight stays in Bosnia and Herzegovina. It is therefore important to look at
the current offer of spa treatments in Bosnia and Herzegovina and to make recommendations on how to improve
this branch of health.

Keywords: health, spa health, spa centers, potential, state.

1. Uvod

Tradicija koriStenja termo - mineralnih voda u ovim krajevima seze u daleku proslost, jo§ od antickog vremena,
Grka, Rimljana, zapazena je ljekovitost geotermalnih izvora. Bosna i Hercegovina ima veoma mnogo prirodnih,
termalnih i termo - mineralnih izvora i peloida, medu njima su i veoma rijetki mineralni izvori, koji su poznati u
struénim krugovima u cijelom svijetu. Bosna i Hercegovina je poznata i po izvorima, radioaktivne mineralne
vode, koji su koriSteni jo§ u ranom historijskom periodu i bile eksploatisane u lije¢enju raznih vrsta oboljenja
(Brki¢, Unki¢, 2009).
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Prevencija, lijeCenje i rehabilitacija u BH banjama primjenjuje razlicite vrste tarapija u smislu koriStenja termo —
mineralnih voda:

. pijenjem,

. kupanjem,

. banjanjem,

. inhalacijom,

. isparenjem i oblozima.

Upotrebljavaju se i savremene metode primene, kao §to su:

. kinezoterapija,

. hidroterapija,

. masaza,

. akupunktura,

. terapija nisko i visokih frekventnih impulsa,
. talasoterapija i druge terapije.

Na taj nacin, u smislu Siroke medicinske primjene navedenih metoda lijeCenja raznih oboljenja i rahabilitacije,
moze se uoCiti vaznost banjskog lijecenja u Bosni i Hercegovini. Banjskom lijecenju je potrebno posvetiti vecu
paznju i ukazati na znacaj na njegov znacaj u cilju razvoja i odrzanja banjskih kapaciteta.

2. Znacaj primjene balneoterapije

Balneoterapija/hidroterapija kao dio fizikalne i rehabilitacijske medicine klinicka je grana medicine koja se bavi
prevencijom, dijagnostikom, lijeCenjem i rehabilitacijom nesposobnosti (Knez i sar., 2014). Poceci koristenja
balneoterapije se javljaju joS u starom vijeku. Rimljani su posebno cijenili kupke i koriStenje termalnih izvora u
svrhu lijeenja (Jakov¢ié, 2013). Smisao banjskog lijecenja je da se koriste prirodni izvori te postupci fizikalne
terapije da bi se poboljSanje zdravstvenog stanja ljudi. Prije nego Sto se prede na pregled znacaja banjskog
lijeCenja potrebno je definisati odredene pojmove. Balneologija se bavi izu¢avanjem djelovanja i mogucnosti
koriStenja balneoloskih faktora u medicinske svrhe. Kod koriStenja banleoterapije moguce je upotrebljavati
mineralne i termalne vode te primjenu air terapije, osim toga moguce je i primjenjivati blato u lije¢enju bolesti
(Jajic i Jaji¢, 1998). Mineralna voda je ona koja ima viSe od 1 gram suhih ostataka na 1 litar vode, ili je njena
terapija vise od 20 stepeni ili ima u sebi malu koli¢inu tvari koje pokazuju jako fiziolosko djelovanje.

Koristenjem prirodnih izvora je osnova svake zdravstvene ponude u bankama. S obzirom na konstantno
opadaju¢i kvalitet savremenog Zzivota uzrokovan stresom i zagadenjem, zdravstveni turizam poprima sve
znacajniju ulogu u revitalizaciji psiho - fizickih sposobnosti covjeka. U banjama se nudi:

. uravnotezena prehrana,

. iskljucenost od buke,

. zagadenja zraka,

. tjelovjezbe,

. drustveni i duhovni programi.

3. Pregled radova o koristenju banjskog potencijala u regiji

Zdravstvena funkcija lijeCenja u banjama je jedna od najvaznijih i najstarijih funkcija koja se svodi na
medikamentozni uticaj na zdravlje i kondiciju ljudi, a u novije vrijeme ovo prerasta i u turisticku djelatnost. U
pravilu lijjecenje u banjama djeluje kao preventiva, a kroz razvijeni stadij selektivne zdravstvene ponude i kao
kurativa. Zdravstvena funkcija utice najviSe na ekonomsku funkciju ponude zdravstvenog lijecenja i to u obliku
poboljsanog zdravlja ljudi, koji ¢e povecati produktivnost rada u razlic¢itim oblicima (Sergi¢, 2011). Brojni su
strucni C¢lanci koji naglasavaju vaznost zdravstvenog ponude banjskog lijecenja ovdje ¢emo napraviti samo
pregled nekih od radova iz BiH, Srbije i Hrvatske. Radove sa ovog podrucja su odabrani jer oni pokazuju u
kakvom se okruzenju nalazi banjsko lije¢enje u BiH.

Segi¢ (2011) je u svom radu naglaSavao da je banjsko rekreativni zdravstvena djelatnost bila i ostala kao
fenomen potreba ljudi, ali jo§ nedovoljno obraden u stru¢noj literaturi zbog mnogih sukoba vaznost pojedinih
funkcija koje imaju banje kroz primjenu lijecenja razliCitih bolesti. Isto tako naglaSava da zdravstvena funkcija
banjskog lijeCenja moze biti osnovni pokreta¢ turista. On je naglasio da ulaganje i razvoj u banjsko rekreativne
zdravstvene centre moze znatno pospjesiti i ubrzati razvoj Republike Srpske.
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Stankovi¢ i Pavlovi¢ (2005) naglasavaju da su banje i planine Srbije lokalne, regionalne i nacionalne zdravstvene
vrijednosti. Takoder isticu da dosada$nji nivo turisticke valorizacije banja i planina nije zadovoljavajuéi te se
treba posvetiti velika paznja razvoju ovoga vida turizma. Oni vide moguénost razvoja ovoga vida turizma kroz
komplementarnim razvojem banjskog i planinskog turizma. Radivojevi¢ (2008) je kroz svoj rad ukazala na to
kako bi se moglo pridonijeti razvoju Republike Srbije kroz razvoj banjskog banjskog lijeCenja na primjeru
Sokobanje. Iznijela je da je Sokobanja ve¢ duzi niz godina predstavlja jednu od najznacajnih zdravstveno-
turistickih destinacija u Srbiji. Preko svoga rada htjela je da ukaze na komparativne prednosti razvoja banjskog
lije¢enja u cilju bolje turisti¢ke valorizacije prirodnog i stvorenog bogatstva.

Radiojevi¢ et.al. (2010) su predstavili Sokobanju kao jedno od najznacajnijih zdravstveno-turistiCkih mjesta u
Srbiji koja raspolaze znacajnim zdravstveno-turistickim potencijalom. Medutim, oni naglaSavaju da pored toga
na ovom prostoru zdravstvena djelatnost se nalazi u dobokoj krizi. Oni su analizirali prednosti i nedostake za
razvoj zdravstvenog turizma u ovom banjskom prostoru i utvrdili da postoji dobra atrakcijska osnova, ali da su
za dalji razvoj neophodna veéa investiciona ulaganja, kao i vece angaZovanje lokalnog stanovnistva. Simié
(2011) je u svom radu navela da je zdravstveni turizam koji treba da pociva na primjeni banjskog lijeCenja
nezaobilazan dio savremenog drustva, nosilac pozitivnih drustvenih funkcija, ali takode i negativnih posljedica
koje se ispoljavaju u razli¢itim oblicima na prirodu i drustvo. Jedan od najznacajnijih resursa za razvoj odrzivog
banjskog lijecenja opstine Knjazevac su nesumnjivo termomineralne, mineralne i termalne vode. Ona je kroz
ovaj rad htjela da ukaze na moguénosti razvoja banjskog zdravstvenog turizma na naéelima odrzivog razvoja u
Rgoskoj banji, kao oblik turizma koji generise ekonomske koristi za stanovnistvo a istovremeno vodi ra¢una o
ocuvanju prirodnih resursa.

Markovié, Ostoji¢ i Popovié (2011) su u svom radu naglasili da u Srbiji postoje uslovi da se pitanja povezivanja
zdravstva i turizma efikasnije rjeSavaju. NaglaSavaju da je to Siri druStveni i ekonomski interes naSe drzave.
Specijalizovani zavodi i centri za prevenciju, zajedno sa hotelima i privatnim smestajem u svojim mjestima i
programima koje nudi lokalna turisticka organizacija, obogacuju ukupnu turisticCku ponudu. Bez kreativnih i
komercijalnih kadrova za poslove dovodenja i prihvatanja turistickih grupa, zavodi ¢e se i dalje baviti svojim
statusom nesvjesno ignorisuci potrebe nase drzave za deviznim sredstvima. Znaci oni vide koristenje banjskog
turizma kao nacina za prikupljanje deviznih sredstava kroz dovodenje stranih turista.

Gligorijevi¢ 1 Petrovi¢ (2010) kazu da svi pokazatelji o dosadasnjem razvoju turizma u Srbiji ukazuju da
zdravstveno lijeCenje u banjama predstavlja propustenu $ansu. Da su privredne i drustvene okolnosti bile
drugacije nesumljivo je da bi, sa stanovista zdravstveno-turistiCke potraznje i prirodnog bogatstva, vecina banja
u Srbiji nasla mesto medu najatraktivnijim destinacijama Evrope. Oni naglaSavaju da termomineralni izvori i gas
radon su primarne prirodne vrijednosti Niske Banje, koje se koriste kao prirodni faktori banjskog lijeCenja i
rehabilitacije. Medutim, promet odnosno posjete NiSke Banje nije adekvatno srazmeran njenim prirodnim
vrijednostima. Takoder su autori u ovom radu ukazali na karakteristike dosadasnjeg i mogucnosti njenog
buduéeg razvoja zdravstvenog turizma u Republici Srbiji.

Pavlovi¢, Radivojevi¢ i Lazi¢ (2009) u svom radu naglasavaju da svi relavantni pokazatelji o dosadasnjem
razvoju zdravstvenog turizma kroz primjene banjskog lijeCenja ukazuju da ovo kao i u mnogim drugim
zemljama tako i u Srbiji predstavlja propustenu Sansu. Oni kazu da su istorijske okolnosti bile drugalije
nesumljivo je da bi, sa stanoviSta zdravstveno-turistiCke potraznje i resursne osnove, Republika Srbija bi nasla
mjesto medu najatraktivnijim zemljama Evrope. Oni smatraju da Srbija raspolaze znafajnim prirodnim
potencijalnom za razvoj zdravstvenog turizma, kao i da je primjena koncepta odrzivog razvoja vazna za buduci
razvoj. Te istiCu da su jedan od prirodnih potencijala Srbije termomineralni izvori koji ipak nisu na pravi nacin
valorizovani i iskori$¢eni.

Jakov¢€i¢ (2003) je u svom radu istrazila sadasnji ststepen razvoja turizma Krapinskih Toplica te mogucnosti
buduceg razvoja s geografskog aspekta. Posebnu paznju je poklonila razvoju zdravstvenog turizma te njegovog
utjecaja na razvoj drugih oblika turizma. Takoder je pokusSala da objasni razloge sporijega turistickog razvoja
Krapinskih Toplica u poredenju s drugim toplicama u regiji. Na kraju je zakljucila da bi se razvoj turizma
odrazio bi se i na druge privredne grane, omoguc¢uju¢i plasman proizvoda i usluga. To bi pridonijelo razvoju
preduzetnistva te proizvodnju zdrave hrane. Razvoj zdravstvenog turizma pridonijelo bi i razvoju drugih oblika
turizma, a posebno izletnickog i seoskog turizma za koji na podrucju opstine Krapinske Toplice postoje dobre
pretpostavke.

Koncul (2012) u svom radu naglaSava da je zdravstveni turizam osjetio pritisak krize koja se javila kao
posljedica globalne krize. Svjetska ekonomska situacija nakon 2007/2008. postavila je dodatni pritisak na
psihofizicko stanje ljudi i njihovo zdravlje. On kaze da ljudi sve viSe traZze nove nacine opustanja i regeneriranja.
Neki oblici zdravstvenog turizma, na globalnoj razini, zbog ekonomske krize, su usporeni, no zdravstveno-
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turisticki sektor u cjelini iznimno dobro stoji tokom posljednje dvije-tri godina nudeci novi model turizma koji se
op¢enito naziva Wellness. Ovaj autor kaze da unutar banjskog lije€enja wellness je relativno novi trend koji
registrira impresivan rast. Sirom svijeta sve viSe i vise ljudi koji putuju na odredista koja pruzaju wellness
sadrzaje. Znaci autor u Wellness ponudi vidi $ansu za razvoj zdravstvenog turizma u Republici Hrvatskoj.

Svi navedeni radovi i brojni drugi ukazuju na problem razvoja zdravstvenog turizma odnosno lijeCenja u
banjama u ovoj regiji i isticu da je potrebno posvetiti ve¢a paznja ovom vidu zdravstvenog lijeCenja kroz razvoj
posebne grane zdravstvenog turizma kako bi se ostvarili sinergetski efekti na razvoj ove regije. U narednom
poglavlju ¢e se predstaviti banjski potencijal u Bosni i Hercegovini, i dati preporuke i zakljuéci, kako podiéi ovu
granu privredne na visi nivo.

4. Banjska ponuda u Bosni i Hercegovini

U BiH je trenutno 15 registrovanih banja u kojima se provode usluge zdravstvenog turizma. U ovom poglavlju
¢e se predstaviti koje su to banje, te koje su njihovi potencijali u razvoju zdravstvenog turizma u BiH.

Banja Vrudica

Banja “Vruéica” je zdravstveno - turistiki centar na podruc¢ju Republike Srpske, opéina Tesli¢, koji je u 2012.
godini ostvario najveci broj noéenja. Zbog specifiénih karakteristika termomineralne vode u toj banji, pogodna je
za lijeCenje ne samo reumatskih nego i kardiovaskularnih oboljenja. Voda je ugljenokisela, s prirodnim gvozdem
i ugljendioksidom, koji draze receptore koze, poboljSava cirkulaciju i na taj nacin olakSava rad srca i pogoduje
kardiovaskulanim bolesnicima (novovrijeme.ba).

U kompleksu od 4 hotela, sa oko 1000 lezajeva, gostima su na raspolaganju brojni sadrzaji i usluge $to Banju
Vruéicu pozicionira kao poznato prirodno ljeciliste, konferencijski, sportsko - rekreativni i turistiCko -
manifestacioni centar. Voda Banje Vrucice uspjesno lijeci bolesti srca i krvotoka, reumatizam, stomacne bolesti,
Secernu bolest, pospjesuje i ubrzava procese rehabilitiacije, pomaze zdravim da odrzavaju i pospjesuju kondiciju,
neuroze i neuralgije. Umjereno kontinentalna klima, mnogo zelenila na $irim prostorima Banje pruZaju obilje i
Cistog i svjezeg vazduha sa dovoljno ozona.

Termomineralna voda, kao najvazniji prirodni resurs, geografski polozaj i klima, te uredeni kompleks i izgradeni
kapaciteti, kao i ljudski faktor, doprinijeli su da Banja Vruéica pruza veoma Sirok spektar zdravstvenih i
turisti¢kih usluga. Zdravstveni programi, kongresni kapaciteti, sportsko-rekreativni sadrzaji, wellness... pruzaju
bezbroj moguénosti za odmor, zdravlje, uzivanje u predivnom prirodnom okuzenju (www.banja-vrucica.com).

Banja Aquaterm

Banjsko rekreativni centar ,,Aquaterm* nalazi se u samom sredi§tu grada Olova, pored mjesta gdje se sastaju
dvije planinske rijeke Stupéanica i Biostica i ¢ine rijeku Krivaju. Raspolaze sa 60 soba sa 130 kreveta, te 12
novih dvokrevetnih soba sa 24 kreveta, restoranom sa ljetnom bastom kapaciteta 320 mjesta, tri kabineta, salom
za seminare kapaciteta 80 mjesta, te salom za rekreaciju (aquaterm.olovo.ba).

Interesantno je da se po prvi put ljekovita mineralna voda sa podru¢ja Olova pocela koristiti 1982. godine, mada
se za nju znalo mnogo ranije. Cak je i nobelovac Ivo Andri¢ u svojoj pripovijetci "Cudo u Olovu" zabiljezio
znataj olovske vode. Osnov terapije u Aquatermu predstavlja poznata oligomineralna ljekovita voda
(sehara.bosnjaci.agency). Olovska termomineralna voda u terapeutskim procedurama koristi se u tri vida i to:
kupke, inhalacija i pijenje.

Vrste terapija koje se koriste u lijeCenju su:

. hidroterapija,

. elektroterapija,

. sonoterapija,

. magnetna terapija,
. termoterapija,

. masaze,

. kineziterapija

Banja Dvorovi

Banja Dvorovi se nalazi 6 kilometara od Bijeljine, i jedan je od najvaznijih turistickih resursa Semberije.
Smyjestena je izmedu rijeka Save i Drine i puteva koji preko Race i Pavlovi¢ mosta iz Srbije vode u Bijeljinu,
dalje do Banja Luke i Sarajeva.
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Banja Dvorovi ima ljekovitu termomineralnu vodu natrijumsko — kalcijum -hidrokarbonatnog sastava, gdje se u
savremeno opremljenom medicinskom bloku s uspjehom lije¢e svi oblici reumatskih oboljenja, hroni¢ne
ginekoloske bolesti, dijabetes, blage neuroze i rehabilitaciona postreumatska stanja, takode i prevencija od
karijesa ispiranjem usta. Pored navedenog, u banji se pruzaju i sve vrste masaza, inhalacija i akupuntura.
Rekreativeima i sportskim ekipama na raspolaganju su tereni za rukomet, odbojku na pijesku, kosarku, trim
kabinet, gimnasticka sala, tenis i sauna (www.bijeljinaturizam.com).

Banja Gata

Smyjestena u blizini planina Grmec i Pljesivica, okruzena zivopisnim rijekama Unom i Koranom, na nadmorskoj
visini od 120 metara, Banja Gata predstavlja krajisku oazu u kojoj se gost moze odmarati ali i potpuno posvetiti
sebi 1 svom zdravlju. Smjestajni kapacitet je 99 lezaja, od toga 15 jednokrevetnih soba, 6 dvokrevetnih soba, 18
trokrevetnih soba i 6 apartmana. Svaka soba posjeduje WC i kupatilo.

Banja Guber

Ljekovitost srebreni¢ke mineralne vode poznata je jo§ iz doba starih Rimljana koji su njena izvorista nazivali
,2Domavija“, a cijeli kraj u ovom lijepom kutku Isto¢ne Bosne — ,,Argentarija“. I za vrijeme vladavine Turaka
Sirila se ,,fama‘“ o ljekovitosti vode sa izvora planine Javor, a interesantno je da iz tih vremena datira i danasnji
naziv srebreni¢ke banje.

Tezak je polozaj ove banje jer je kroz privatizaciju i davanje koncesije na koristenje prirodnih vodenih izvora
uzrokovalo da smjestajni kapaciteti ove banje polako odlaze bez obzira $to postoji velika mogucnost za razvoj
ovoga kraja putem ove banje.

Banja IlidZa, Gradacac

Centar za fizikalnu medicinu, rehabilitaciju i banjsko lijecenje "Ilidza" u Gradaccu izgraden je 1980. godine.
Nalazi se na brezuljku sjevernog dijela grada, izmedu dva vjestacka akumulaciona jezera Hazna i Vidara, ¢ije
uredene plaze i trim staze omogucéavaju pacijentima-posjetiocima, da pored medicinske rehabilitacije i banjskog
lijecenja aktivno se odmaraju i uzivaju u ljepotama kraja (www.visitmycountry.net).

Smjestajni kapaciteti Centra su 150 kreveta u dvokrevetnim i trokrevetnim sobama, te dva apartmana. Svaka
soba posjeduje TV i balkon. Pored nadaleko poznate mineralne vode koja se koristi u lije¢enju i rehabilitaciji, u
Centru se koriste i sve druge fizikalne terapije.

U ovoj banji se primjenjuju terapije za sljedece bolesti:

. reumatske bolesti (upalne, degenerativne, vanzglobne),

. neuroloske bolesti ( mozdani udar, iSijas, lezije nerava),

. bolesti, povrede i postoperativna stanja lokomotornog aparata,
. bolesti metabolizma (dijabetes, giht),

. hroni¢ne ginekoloske bolesti (www.banjagradacac.com).

Banja IlidZa, Sarajevo

U sarajevskoj kotlini, na osam kilometara od centra Sarajeva , nalazi se nadaleko poznata Banja IlidZa koja je
ime dobila po turskoj rije¢i “iladza” §to u prevodu zna¢i, lijek. Smjestena u podnozju Igmana i u blizini izvorista
rijeke Bosne.

Banja raspolaze sa 480 lezaja, u savremeno opremljenim jednokrevetnim, dvokrevetnim sobama, i apartmanima.
U pogonu za fizikalnu medicinu i rehabilitaciju nalazi se hidroterapija sa 24 medicinske kade u kojima se
pruzaju usluge podvodne masaze, biserne kupke, cetverostani¢ne galvanske kupke, Habard kada, te moguénost
galvanizacija cijelog tijela ili dijelova tijela. Za rehabilitaciju se koriste i dva terapeutska bazena dimenzije 18 x
10 metara sa ugradenim vodenim samomasazerima za pojedine segmente tijela. Trim kabinet posjeduje opremu
od 29 masina za rehabilitaciju svih segmenata tijela te masinu za testiranje fizickim mogucnosti organizma. Na
osnovu testa planira se dozvoljeno opterecenje pacijenata u toku rehabilitacije.

U progonu za fizikalnu medicinu nalazi se elekto, sono, termo, magneto, laser terapija, solux i UV lampa, solux
masaza, terapija laserom, limfna drenaza i manuelna masaza (www.visitmycountry.net).

Banja Kiseljak
Banja Kiseljak organizirano postoji od 1905. godine. 1972.god. Zdravstveno - klimatsko ljeciliSte Banja Kiseljak
je podijeljeno na Sarajevski Kiseljak (eksploatacija mineralne vode) i Banja Kiseljak (ljeciliSte mineralnom
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vodom sa smjestajnim kapacitetima). Nakon rata je privatizirano i od tada kre¢u napori, od strane investitora, da
se drustvo pokrene, situacija kao i kod Banje Guber u Srebrnici.

Banja Laktasi

Termalna voda Banje Lakta$i, poznata je po svojim ljekovitim svojstvima i blagotvornim efektima na ljudsko
zdravlje jo§ od antickih (rimskih) vremena.

Banja Laktasi posjeduje: tradicionalnu banju, Hotel San, zatvoreni bazen punjen termo-mineralnom vodom,
saunu, fitness, medicinsko - terapeutske sadrzaje te kompleks vanjskih bazena. Banjska voda se koristi za
lijecenje bolesti lokomotornog sistema, kardiovaskularnih bolesti, bolesti o¢iju, nervnih poremecaja, za tretman
gerijatrijskih bolesti, kao i za rekreaciju i turisticke svrhe. Voda se koristi u balneoterapijske svrhe kao pomoc¢no
ljekovito sredstvo i to kupanjem (u kadama i bazenu) i pijenjem. Osim toga, banja pruza usluge svih fizikalnih
terapija koje su danas u upotrebi.

Banja Mljecanica

Institut za fizikalnu medicinu, rehabilitaciju i balmeoklimatologiju ,,Mljecanica" Kozarska Dubica je ljeciliste
smjesteno u prirodnom ambijentu na sjeverozapadnim obroncima planine Kozare. Koncipiran je kao savremena
specijalizovana ustanova za fizijatriju i rehabilitaciju, koja obezbjeduje sve uslove za uspjeSan oporavak i
ugodan odmor njenih korisnika. Djelatnost Instituta ,,Mljecanica" je prevencija, lijeCenje i rehabilitacija za
indikovana oboljenja i stanja nakon povreda.

Ova banja obavlja sljedecée djelatnosti:

. prevencija,

. dijagnostikovanje,

. bolnicko lijecenje,

. rehabilitacija neuroloskih oboljenja,

. upalnog i degenerativnog reumatizma,

. posttraumatskih,

. ortopedskih,

. ginekoloskih stanja, te

. precis¢avanje i distribucija mineralne vode (www.spamljecanica.com).

Banja Reumal

Ljeciliste "Reumal" Fojnica je specijalizirana ustanova za rehabilitaciju, rekreaciju, aktivni odmor i
programirane sportske aktivnosti. LjeciliSte Reumal sa objektima Nove bolnice i Reumala, prostire se na
povrsini od 60.000 m2, a korisni zatvoreni prostor iznosi 21.000 m2. Ukupni smjestajni kapaciteti 520 kreveta
(www.reumal.ba).

U okviru Centra obavljaju se:

. medicinska rehabilitacija lokomotornog aparata,
. kardiorehabilitacija,

. djecija habilitacija i rehabilitacija,

. rehabilitacija sportista i sportskih povreda.

Ova banja raspolaze i Welleness program zdravog zivljenja.

Banja Sanska IlidZa

Banja raspolaze sa velikim i uredenim izletni¢ko rekreativnim prostorom, otvoreni bazen 25x12,5, za rekreaciju,
dva zatvorena bazena za lijeCenje, jedan za musSkarce, a drugi za zene, povrSine 24m2, medicinsko -
terapeutskim prostorom, ugostiteljskim prostorom, trim stazama i velikim parking prostorom, a konstantno se
radi na poboljSanju kvalitete usluga (www.banjailidza.ba). Ova banja je privatizovana i ¢eka se realizacija
investicije koja ¢e obogatiti ponudu.

Banja Slatina

Danas postoji izgradena infrastruktura koja omogucava maksimalnu iskorisStenost Slatinske vode. Banja Slatina
raspolaze sa izvorom termomineralne vode i peloidima koji se, kao glavni balneo faktori koriste u prevenciji,
lijeCenju 1 medicinskoj rehabilitaciji. Temperatura vode na vrelu iznosi 42 stepena i prirodnim padom voda se
dovodi do 3 zatvorena bazena izgradena u doba Austrougarske, pazljivo obnovljena da zadovolje savremene
zahtjeve 1 omoguée ocuvanje tradicije. U zgradi se nalazi hidroterapijski bazen sa ugradenim podvodnim
masazerima (Www.visitmycountry.net).
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Voda Banje Slatina blagotvorno djeluje na zapaljenski reumatizam u mirnoj fazi, degenerativni reumatizam,
ekstraartikularni reumatizam, posljedice trauma. Poztivno djeluje i na izvjesne oblikei steriliteta — u prvom redu
zapaljenskog i endokrinog porijekla. koristi se u pri terapiji hipertenzije kao i kod, funkcionalna i organska
oboljenja perifernih arterijskih krvnih sudova.

Banja Vilina Vlas

Jos iz rimskih vremena poznata su ljekovita svojstva geotermalnih voda iz podruc¢ja dana$nje viSegradske banje,
Inace, ime Vilina Vlas ovo banjsko ljeciliste dobilo je jednom od rijetkih kontinentalnih nalazista posebno
njezne paprati — Viline vlasi (kose) (bosnjaci.agency).

Termomineralne vode viSegradske banje imaju karakteristike radioaktivne, hidrokarbonantne homeoterme.
Stepen radioaktivnosti je optimalan. Ljekovita svojstva vode poti¢u od termickih, hemijskih i mehanic¢kih
efekata, te minerala koje sadrzi. Vrlo je znacajan lako isparljivi plemeniti gas, radon, koji u organizam dospijeva
putem koZze i respiratornog sistema.

Dokazano je da radon usporava procese starenja, smanjuje bol, podize opStu otpornost organizma i povoljno
djeluje na neke kozne, endokrine, respiratorne i alergijske bolesti. Primjenjuje se za lijeCenje reumatskih,
neuroloskih, ortopedskih, ginekoloskih, gerijatrijskih i oboljenja disajnih puteva, kao i za posttraumatska i
postoperativna stanja.

Slana Banja

Smjestena na obroncima Majevice, a okruzena planinama Konjuh i Ozren nalazi se Slana Banja. Koristenje i
ljekovitost vode koja izvire u njenoj neposrednoj blizini poznata je viSe od deset vijekova, a njena zvani¢na
ispitivanja i upotreba otpoceli su 1908. godine. Intersantno je da je prvi pacijent ovog ljecilista bio car Austro -
Ugarske monarhije, Franjo Josip.

U poliklinici sa banjskim ljecilistem je moguce lijeCenje bolesti iz oblasti: reumatologije, neurologije,
ginekologije, otorinolaringologije, bolesti, povrede i stanja nakon operacija lokomotornog aparata, respiratorne
bolesti, hipertireoza i arterioskleroza (www.unibristol-tuzla.ba). U toku je izgradnja kompleksa koji ce
poslovanje ove banje unaprijediti.

5. Prilike i moguénosti unapredenja banjskog lijeenja

Zahvaljujuéi geografskom polozaju, prirodnim ljepotama, kulturno - historijskom nasljedu i pogodnim
klimatskim uvjetima, BiH spada u najprimamljivije destinacije $to se ti¢e moguénosti primjene banjskog
lijecenja. Medutim, i pored ove ¢injenice banjsko lijecenje u BiH je daleko od idealnog, jos uvijek trazi ulaganja,
koja bi se drzavi itekako isplatitila u budué¢em periodu.

Prema podacima Zavoda za statistiku Republike Srpske, u 2014. godini ostvareno je u banjama 210.391 nocenja,
§to je 35,1 posto od ukupnog broja ostvarenih noc¢enja tokom ove godine. Na tabeli 1. je predstavljena noéenja u
Reublici Srpskoj razvrsnoj po djelatnostima.

Tabela 1: Pregled noéenja turista u Republici Srpskoj 2011-2015. godine
Banjska  Planinska  Ostala turisticka

Godine Ukupno Ostala mjesta

mjesta mjesta mjesta
2011 614 637 259 095 94 145 217 635 43762
2012 629 648 256 700 113 491 219 061 40 396
2013 629 663 225 694 121 412 239 989 42 568
2014 598 668 210 391 96 117 254 698 37 462
2015 686 944 230 440 142 902 286 570 27032

Izvor: (Zavod za statistiku Republike Srpske, 2017)

Analizirajuci broj noc¢enja koje su pokazani u tabeli 1. moZze se vidjeti da je broj no¢enja u banjama bio najveci u
2011. godini te je do 2015. godine bio u opadanju. Uporedujuéi broj noéenja u banjskim mjestima sa ostalim
turistickim moze se uociti da ne postoji povezanost te da je oscilacije kod ovih mjesta drugacina. Uzimaju¢i na
primjer ostala turistiCka mjesta moze se vidjeti da je broj nocenja u stalom porastu. Dok je kod ostalih mjesta u
2015. godini u opadanju.
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Tabela 2: Pregled nocenja turista u Fedaraciji BiH 2010-2015. godine

Godine Bapj ska Ukupno
mjesta
2010 47 000 819 000
2011 51 000 870 000
2012 52 000 998 000
2013 51000 1135000
2014 48 000 1095 000
2015 51000 1439000

Izvor: (Zavod za statistiku Federacije Bosne i Hercegovine, 2017)

Podaci predstavljeni na tabeli 2 pokazuju da postoji poveéanje broja nocenja turista u Federaciji Bosni i
Hercegovini. Medutim, taj rast nocenja nije popraceno u banjama tako da je najveéi broj noc¢enja bilo u 2012.
godini pa potom slijede 2011, 2013. i 2015. godine sa 51000 nocenja. Ali ove podatke treba uzeti sa dozom
obzira jer iz Banje Reumal Fojnica je izdato saopStenje da su imali u 2014. godine imali 156.600 nocenja.
Razlog tome treba traziti da i banje u svojim kapacitetima imaju hotele koje su predstavljeni u drugim
kategorijama.

Na osnovu prethodnog pregleda banjske ponude u Bosni i Hercegovini i statistickih podataka vidi se da postoji
velike moguénosti i potencijali. Medutim, iz primjera banja Guber, Kiseljak i Sanska Ilidza, u ovim slu¢ajevima
osnovni problemi nastaju prilikom privatizacionog procesa u kojima se kod skoro svih navedenih primjera
primjera pojavljuje isti problem neispunjavanja preduzetih obaveza prilikom privatizacije i gdje se ne mogu
iskoristiti svi potencijali banjske ponude. Iako ove banje raspolazu sa odlicnom termalno — mineralnim izvorima,
ne ostvaruju znacajne rezultate, odnosno ostvaruju zanemarive rezultate u svom poslovanju, medutim, osim ovih
banja u BiH postoji i banje koje se razvijaju i ostvaruju znaéajne rezultate.

Pored navedenih negativnih pojava u banleo - klimaskog poslovanja prisutni su i pozitivni pomaci koji se
ogledaju u vecem interesovanju inozemnih turistickih agencija za banjsku ponudu gdje strani turisti dobijaju
kvalitetan tretman po pristupacnim cijenama. Zbog toga je potrebno na adekvatan nacin pristupiti rjeSavanju svih
problema sa kojima su navedene banje opterecene i ukljuciti sve interesantne grupe kako bi se podigli banjski
potencijali u Bosni i Hercegovini i tako osnazili turistic¢ku ponudu.

Na osnovu analiziranog stanja zdravstveno banjskih kapaciteta i vrsta usluga koje pruzaju, banjskim ustanovama
potrebno je posvetiti znacajniju paznju razvoju banjskog zdravstvenog turizma. Navedeni primjeri poslovanja i
stanja u struénim radovima iz okruzenja, upuéuju na zakljucak, da politiko, institucionalno i pravno neuredeno
podrucje poslovne aktivnosti djeluje destimulativno za investicije u tom pravcu, kao i strana ulaganja.

6. Zakljucak

Posljednjih godina se sve vise pridaje znacaj banjskom lijeCenju. Bosna i Hercegovina je zemlja koja spada u
bogatije zemlje po brojnim ljeciliStima, banjama i toplim izvorima, koji su registrovani kao medicinske ustanove
i imaju dugu tradiciju. Medutim, razvoj ove grane zdravstva i analizirajuc¢i postoje¢u banjsku ponudu u BiH,
moze se reci, da postoji veliki potencijal za ovakav vid zdravstvenog lijeCenja koji su prepoznali jo§ Rimljani,
Austrougari, te su prve banje otvorene jos u 19. vijeku.

Danas najvise banjskih posjetilca imamo iz redova domaceg stanovnistva, dok je mali broj iz inostranstva. Da bi
se stanje promijenilo, potrebno je da se napravi strategija razvoja zdravstvenog lije¢enja sa posebnim naglaskom
na banjsko lijeCenje, odnosno razvoj zdravstvenog turizma. Samo na taj nacin ¢e se privuci strani posjetioci i na
taj nacin poboljSati devizni priliv u zemlji. Da bi se ovo sve postiglo potrebno je primjenjivati odrzivi razvoj koji
se zasniva na oc¢uvanju prirodnih resursa sa kojima BiH raspolaze i na taj nacin ponuditi atraktivan zdrastveno-
turisticki proizvod u svijetu.
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Apstrakt: Siva ekonomija predstavlja veliki problem, iako je u praksi to prirodna i spontana reakcija na
nemogucnost formalne ekonomije da zadovolji potrebe nekih ¢lanova drustva. Mora se priznati da u zemljama u
razvoju i onih u tranziciji neformalna ekonomija daje znacajan doprinos ekonomskom rastu, iako se povezuje sa
brojnim problemima, koji zasluzuju da budu tretirani sa oprezom od strane politi¢ara i nosilaca ekonomske
politike. Tac¢no je da je definisanje neformalne ekonomije veoma tesko. Ne zbog teskoca saznavanja o na¢inima
merenja i procene veli¢ine i obima ovog sektora, ve¢ 1 zbog toga §to su razliCiti autori videli problem iz vise
uglova i dali razli¢ite definicije, priblizne, ali sigurno drugacije. U ovom radu seukazuje na mere preduzete
tokom studijskog perioda 2002-2014. i njihov uticaj koji su imali na smanjene sive ekonomije uz koriséenje
modela potro$nje elektri¢ne energije.

Kljucne reci: Albanija, BDP, elektri¢ne energije model, neformalna ekonomija.

Is the Informal Economy an Obstacle for the Economic
Development in Albania?

Abstract: The problem of the informal economy is a major problem although in practice it is a natural and
spontaneous reaction to the impossibility of the formal economy to meet the needs for some members of society.
It must be recognized that in developing countries and countries in transition the informal economy provides a
significant contribution to economic growth, although it is associated with a number of problems, which deserve
to be treated with caution by the policymakers and the implementers of economic policy. It is true that to give a
definition for the informal economy is something hard. This is not because of the difficulties of knowledge about
ways of measurement and evaluation of the size and scope of this sector, but also because different authors have
seen the problem from several angles and different definitions are approximate, but certainly different. To
highlight the measures taken and the impact they have had during the study period 2002-2014 in the reduction of
the informal economy the electricity consumption model is used.

Key words: Albania, GDP, Electricity Consumption Model, Informal Economy.
1. Introduction

The improvement of fiscal management is considered of special importance by the government, to overcome the
challenges for the country's sustainable development and also European integration, as well as providing the
financial resources needed for the implementation of the projects (Yoo and Hyun, 1998). The main objective of
the reform of fiscal administration will be to increase budget revenues by expanding the taxable base and
reducing the informal economy (Loayza, 1997). The negotiation process with the European Union and the
achievement of obtaining candidate status is a clear reflection of the progress achieved so far by Albania in its
transition, sometimes difficult. To advance these negotiations, required to fulfill certain strict standards for a

! shkelgimfortuzi@yahoo.com
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European country before entry into the European Union, both politically and economically (Lippert and Walker,
1997). The recent problems in revenue collection, as evidenced by the ratio of income are consistently low
against GDP with a repeated deficit, different from the initial budget forecasts. This has raised the concerns, if it
is reasonable to expect that the implementation of the ambitious goals for the development of Albania (including
the macroeconomic stability) can be realistically achieved within the time limits set by SKZHES (National
Strategy of Economic Development of Strategic). Improving government performance to achieve social goals
means the transition from an economy that avoided taxes (without infrastructure and misdirected safety nets), in
a formal economy of tax payers (with efficient safety nets, although relatively small). However, many of these
reforms are unlikely to be successful without reducing the corruption and the bureaucratic inefficiency (Petersen,
1982). By analyzing a large number of economies in transition in Central and Eastern Europe (excluding
Albania), it is found that businesses react to a high degree of "politicization" of the activities of the private
sector, with a retreat of the trend of the formal sector, implying that macroeconomic stabilization without
accompanying reforms to strengthen the market institutions with not enough support for maintaining high rates
of economic growth (Schneider, 1994).

First, a high informal sector leads to an increase in activities economically unproductive (particularly, in hiding,
protection or detection of economic activities confidential, legal and illegal) and then in a significant loss of
scarce resources (Schneider, 1998).

Secondly, it tends to cause a misallocation of production factors, mainly because informal enterprises - who are
not able to use (fully) market supporting institutions, such as police, courts, or insufficient banks - use the
technology of the production of intensive capital, which would make their goods and services uncompetitive
eventually (Schneider and Enste, 2000).

Finally, an informal economy results with very substantial income from taxes, uncollected (Thomas, 1999),
which, in particularly in countries like Albania - reduces economic prosperity because the investments (social) in
infrastructure, which are required urgently, cannot be made, thus inhibiting private sector activities. In Albania,
it has been done a small research work to examine the size and composition of the informal economy (and
therefore the full extent of tax evasion). A notable exception is Schneider (2002), which adopted an approach
that combined the physical input (electricity), demand for money, and the methods based on the model to
estimate the informal economy in Albania.

2. "The vicious circle" of informality

An informal sector means that the economic activities "confidential" and "illegal", the revenues of which must
be reported to the tax authorities, were hided from them - for the following reasons: First, a "confidential"
economy includes activities that, except the violation of tax law, are mostly legitimate, as small businesses
unlicensed. Thus, these types of activities are seen as a problem of tax evasion which represents a vital challenge
for economic decision making. Second, the informal sector is defined to include also those activities that, by
their nature, are "illegal". As a result, these activities are considered also crime organized activities (economic) -
which mainly include arms, drugs and women trafficking. In addition, the "informal sector" shall be defined as
the sum of all trading activities undeclared, de facto, that contribute to the national income (Johnson, Kaufmann
and Shleifer, 1997). For the policymakers, the most difficult aspect of the tendency of increasing the relative
size of the informal market is the juxtaposition of private benefits and public costs (Feige, 1979). As summarized
in the figure 1, each market participant in the informal economy benefits directly and personally in several ways:
(i) the individuals tend to receive higher net wages from taxes and are able to buy goods and services with lower
prices; (ii) the firms can produce more competition without the expensive interactions which often are loss of
time with government officials; and (iii) the corrupt officials and politicians take additional private income
(bribes) in exchange for filling (wish) to those who participate and benefit from the informal economy (Frey and
Hannelore, 1983). In contrast, the corresponding costs are all "public" by nature. They mainly include income
tax reduced and, consequently, lower costs for public goods, such as hospitals, schools, universities, roads or the
constant supply of energy and water. So, the economies that have a large informal sector tend to lag in a vicious
cycle (Frey and Hannelore, 1984). With an inefficient public sector, the taxpayer discipline will remain low,
leaving the economy mired in a fiscal trap.
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Figure 1. The vicious circle.
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To see the size and spread of the informal sector in Albania and its trends during the period 2002-2014 was used
electricity consumption model. To apply this method are used data on economic growth and electricity
consumption for the period under study. The purpose of this paper is to see the measures taken to reduce the
informality and how effective they have resulted for the period under study. It is therefore set up the following
hypothesis:

Poor Public Services'\

Methodology and Results

The hypothesis: The measures taken by the Albanian government during the period 2002-2014 have been
effective and have contributed to reduce the informal economy.

Table 1. The performance of the informal economy.

200 | 2003 | 200 | 200 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 20

2 4 5 14
GDP 5.8 5.7 5.7 5.4 5.9 7,5 33 3.5 2 0.5 1.7 2.5
growth
(%)
Power 54 | 590 594|593 6,12 |575 |630 (659 692 |734 |7,61 |795 |77
Supply 30 0 5 3 1 0 0 2 4 2 6 7 93
(GWh)
Growth 8.66 | 076 | -0.2 | 3.17 | - 9.57 | 4.63 |5.03 | 603 |3.73 | 448 |-
in 6.06 2.0
electricity 6
consumpt
ion ( %)
The 2.86 | - -5.9 | - - 1.87 | 1.33 | 1.53 | 4.03 | 323 |2.78 |-
informal 4.94 223 | 11.9 04
economy 6 4
as a % of
GDP
Informal | 30 32.8 (279 | 22.0|19.7 | 7.82 | 9.69 |32 286 | 556 |7.26 | 601 |23
Economy 6 2 2 6 4

Source: INSTAT, ERE and authors calculations.
2.1. The conclusions of the analysis

According to the model studied for the period 2002-2014 the results show that the level of the informal economy
in the country has been in a gradual decline from year to year. In 2002 it was 30% and 2014 reached 2.34%. As
it can be seen, the growth of the GDP and the increase of the level of power supply in the period under study
were in an ever-increasing level, where such data are positive for the economy. This data clearly show the
reduction of the informal sector in Albania, bringing further development to the country. Is it proven the
hypotheses? The measures taken by our country for the reduction of this phenomenon have been different. This
is noted in the results achieved and has been associated with the growth of GDP, which it has been gradual, and
there have not been with large fluctuations. By seeing the results of the electricity consumption model (which
clearly shows the level of the informality) and also taking into account its data, it is concluded that in our country
the level of the informal economy has been decreasing. The decline of this phenomenon is the result of the
actions taken by the country and the effectiveness that they have been in reducing the level of the informal
economy. So, it is concluded that the hypothesis was confirmed.
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3. Conclusions and recommendations

The countries with low taxes tend to have a low level of informal economy. But it should be noted that tax cuts
only stabilize the informal economy and often do not reduce it, so that there is room for adjustments to the tax
system by making it more simple in its content, logical for citizens and applicable in terms of the Albanian
economy. The establishment of bridges between contributions and benefits from the fiscal system, it is seen as
the main way that encourages citizens and businesses to be oriented towards the formal sector of the economy.

The complicated state rules for licensing, for the labor market and bureaucratic barriers increase the informal
economy. Therefore, we think that there are many cases when it is necessary to facilitate the bureaucratic
procedures and excessive documentation for licensing etc. There are a few studies in this field, but remains to be
seen their implementation in the respective fiscal packages.

The informal economy is lower in countries where the state institutions are stronger and more efficient. The
strengthening of these institutions continuously and the increase of public confidence towards them remain the
safe streets for the formalization of the economy and the constant reduction of its informal sector.

We can also suggest that the modest achievements in the implementation of the strategy of poverty reduction
and economic development, expressed in the inability to convert the recognized macroeconomic achievements
in regional and sectoral developing, have due among the others, the weight still considerable of the informal
sector of the economy and the lack of instruments, enabling its formalization without the injured, namely by
revealing it in favor of sustainable development of our country.

The countries with more corruption have higher informal economy. The fight against corruption, it is understood
as the strengthening and consolidation of the state institutions, as an increase of civic conscience and individual
accountability, and the strengthening and modernization of public administration.
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Figure 1: Accommodation units according to the structure of hotel capacities in 2011 and 2012, written in the
form of percentage

m2011
2012

Source: (The Ministry of Finance and Economy, 2013)
The title and number of the table should be presented above the table as centred

Table 1: Accommodation units according to the structure of hotel capacities in 2011 and 2012, written in the

form of percentage
Number
Number of
of accommodation |[accommodation
units (2011) units (2012)
Category 2011 2012

5* 9,9 6,7 1452 990
4% 23,6 25,9 3486 3911
3* 39.8 373 5895 5636
2% 21,2 22,6 3102 3420
1* 5,6 7,5 1133 1132
total 100 100 15068 15089

Source: (The Ministry of Finance and Economy, 2013)
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)

4. Conclusion
In conclusion, the authors should summarize the results they have obtained in the research.
5. Literature
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after the author's name you should indicate the year of publication of the quoted text in parentheses, at the end of
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2012). The call for references in the text requires working with more than two authors and should be stated as
follows (Luque-Martinez et al., 2007). When citing a source that does not show the number of pages (such as
electronic sources) use the author's name and year of publication if the author is known, and if the author is a
corporation or an organization, write down the organization name and year of publication (Ministry of Finance
and Economy, 2013).

References should be given at the end of the main text in alphabetical order, following the last name of the
author. Below are shown examples of using APA style for citations appearing in various forms (books, journal
articles, proceedings, electronic resources, etc.).

A book with one author:
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Example: Luque-Martinez, T. Castaneda-Garcia, A. J., Frias-Jamilena, D. M., Munoz-Leiva, F. & Rodriguez-
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Stampu. Sazetak predstavlja kratak informativni prikaz sadrzaja ¢lanka koju Citaocu treba da omogu¢i brzu i
ta¢nu ocenu njegove relevantnosti. Autori treba da obrazloze ciljeve istrazivanja ili navedu razlog (razloge) zbog
koga pisu ¢lanak. Zatim, potrebno je da opiSu metode koris¢ene u istrazivanju i ukratko opisu rezultate do kojih
su dosli u istrazivanju. SaZetak treba da sadrzi od 100 do 250 reci.

Kljuéne reci: 3-5 klju¢nih reci za indeksiranje i pretrazivanje

Title of Paper in English

Abstract: This document presents a template for preparing the print-ready papers that will be included in the
Serbian Journal of Engineering Managment. The abstact briefly summarizes the article and gives the reader the
opportunity to assess it’s relevancy. The authors should elaborate the goals of the research or state their reason
(reasons) for writing the paper. It is additionally required for them to describe the methods used during the
research and give a brief description of the results and conclusions of the research. The abstract should be
between 100 and 250 words in lenght.

Keywords: 3-5 keywords

1. Uvod

Rad pisati koriste¢i MS Word za Windows (tastatura za srpsku Cirilicu, latinicu ili engleski jezik - UK). Duzina
rada treba da bude najvise 10 strana ukljucujuéi tekst, slike, tabele, literaturu i ostale priloge. Format stranice je
A4. Koristite 2 em za donju i gornju marginu, a 2,5 ¢m za levu i desnu marginu. Razmak izmedu redova u
okviru jednog pasusa je jedan, dok je razmak izmedu paragrafa dvostruki. Za formatiranje teksta preporucuje se
koris¢enje fonta Times New Roman.

2. Struktura rada

U prvom redu na prvoj strani treba napisati naslov rada na srpskom jeziku (16 pt). Ispod naslova rada treba
ostaviti mesto za navodenje ime(na) autora, nazive institucija autora onako kako je nazna¢eno u ovom Obrascu.
Nakon institucije poslednjeg autora, ostaviti jedan prazan red i u sledeCem napisati kratak sazetak (10 pt). Nakon
sazetka sledi pregled kljuénih re¢i. Nakon prikazanog naslova rada, sazetka i kljucnih reci na srpskom jeziku,
potrebno je i na engleskom jeziku naznaciti prethodno navedeno.

Numerisane podnaslove prvog nivoa treba formatirati koris¢enjem fonta 12 pt boldovano, a podnaslove drugog
nivoa 10 pt boldovano. Tekst, kao i spisak literature treba formatirati koris¢enjem fonta 10 pt.
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3. Graficki i tabelarni prikazi i formule

Sve ilustracije, bez obzira da li su dijagrami, fotografije, grafikoni nazivaju se slike. Naziv i broj slike treba
prikazati na sredini reda iznad slike.

Slika 1: Procentualno uces¢e smestajnih jedinica u strukturi hotelskih kapaciteta u 2011. 1 2012. godini
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Izvor: (Ministarstvo finansija i privrede, 2013)
Naziv i broj tabele treba prikazati iznad tabele na sredini reda.

Tabela 1: Procentualno ucesce smestajnih jedinica u strukturi hotelskih kapaciteta u 2011. 1 2012. godini

Broj Broj
. smeStajnih | smeStajnih
Kategorija | 2011. | 2012. N Lo
jedinica jedinica

(2011) (2012)
S5* 9,9 6,7 1452 990
4* 23,6 | 25,9 3486 3911
3* 398 | 37,3 5895 5636
2% 21,2 | 22,6 3102 3420
1* 5,6 7,5 1133 1132

ukupno 100 100 15068 15089

Izvor: (Ministarstvo finansija i privrede, 2013)

Posaljite svoj rad, ukljucujuéi tabele, slike itd, kao jednu datoteku. Pored toga, treba dostaviti sve slike i tabele
(koje se unose u crno-beloj tehnici) kao posebne fajlove u JPF ili TIFF formatu sa najmanje 300dpi rezolucije.

Formule treba centrirati na stranici sa numeracijom, kao u narednom primeru. Preporucuje se formatiranje
redova sa formulama u Microsoft Word-u (MathType).

FVn
e

PVo =
4. Zakljucak

U zakljucku autori treba da sumiraju rezultate do kojih su dosli u istrazivanju.

Literatura

Prilikom navodenja literature, treba se pridrzavati uputstva APA sistema navodenja literature. Za vise
informacija pogledajte Publication Manual of the American Psychological Association (6th ed.).

Prilikom citiranja unutar teksta, kada u recenici spominjete autora i navodite njegove reci, onda posle imena
autora treba navesti godinu izdanja citiranog teksta u zagradi, a na kraju re¢enice potrebno je navesti broj strane
na kojoj se nalazi redenica u tekstu iz koga navodite: prema Cerovi¢u (2012), ,,citirani tekst* (str.10). Kada se
autor ne spominje u rec¢enici onda njegovo prezime, godinu izdanja rada i broj strane u radu navesti u zagradi i
na kraj reCenice, a ako je citat nastao parafraziranjem ili rezimiranjem, onda podatak o broju strane nije
neophodan: (Cerovi¢, 2012). Ukoliko se navodi dve ili vise referenci istog autora, a pri tom su objavljene u istoj
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godini, poziv na reference treba navesti na slede¢i nacin (Harish, 2008a; Harish, 2008b). Kada su dva autora
rada, navode se prezimena oba autora na slede¢i nacin (Petkovi¢ i Pindzo, 2012), odnosno (Tew & Barbieri,
2012). Poziv na reference u tekstu za radove sa viSe od dva autora treba navesti na slede¢i nacin (Luque-
Martinez i sar., 2007). Kada citirate izvor koji ne prikazuje broj strana (kao $to su elektronski izvori) koristite
prezime autora i godinu objavljivanja, ukoliko je autor poznat, a ukoliko je autor korporacija ili organizacija,
naziv organizacije i godinu objavljivanja (Ministarstvo finansija i privrede, 2013).

Reference treba navesti zajedno na kraju glavnog teksta azbu¢nim redom po prezimenu autora. U nastavku su
prikazani primeri koriS¢enja APA stila za citiranje u raznim oblicima pojavljivanja (knjiga, rad u Casopisu,
zbornik, elektronski izvori itd.).

Knjiga sa jednim autorom:
Primer: Hrabovski, Tomi¢, E. (2009). Destinacije zdravstvenog turizma. Novi Sad: Promete;.

Knjiga sa viSe autora:
Kada imamo viSe autora navodimo ih sve, s tim $to pre poslednjeg prezimena dodajemo i, odnosno &, ako
imamo vise od sedam autora, navodimo prvih Sest, zatim piSemo piSemo tri tacke, i na kraju poslednjeg autora.

Primer: Barrows, C. W. & Powers, T. (2009). Introduction to the Hospitality Industry. Tth edition. Hoboken,
New Jersey: John Wiley&Sons, Inc.

Knjiga, prevod dela:
Primer: Spic, E. H. (2011). Umetnost i psiha: studija o psihoanalizi i estetici. (A. Niks$ié, prev.). Beograd: Clio.

Knjiga sa urednikom ili prirediva¢em, zbornik radova:

Ako je knjiga zbornik radova na neku odgovaraju¢u temu, kao autora navodimo priredivaca tog dela i uz
njegovo prezime i inicijal imena u zagradi dodajemo "ured." ako je urednik, ili "prir." ako je priredivac, ili pak
"Ed." kao editor ako je knjiga pisana na stranom jeziku.

Primer: Purkovi¢, M. (ured.) (2007). Srbija 2000-2006: drZava, drustvo, privreda, Beograd: Institut za
evropske studije.

Rad u zborniku radova:
Primer: Cerovié, S. (2012). Savremeni koncepti strategijskog upravljanja turistickom destinacijom. Nau¢ni skup
sa medunarodnim uceséem "Turizam: izazovi i moguénosti", Trebinje.

Rad u ¢asopisu sa jednim autorom:
Primer: Harish, R. (2008). Brand Architecture and its Application in Strategic Marketing. The Icfai University
Journal of Brand Management, 7(2), 39-51.

Rad u ¢asopisu sa dva autora:
Ako ¢lanak na koji se pozivate ima DOI broj, treba ga dodati referenci.

Primer: Tew, C. & Barbieri, C. (2012). The perceived benefits of agritourism: The provider’s perspective.
Tourism Management, 33(6), 215-224. doi:10.1016/j.tourman.2011.02.005

Rad u ¢asopisu sa viSe od dva autora:

Primer: Luque-Martinez, T., Castaneda-Garcia, J. A., Frias-Jamilena, D. M., Munoz-Leiva, F. & Rodriguez-
Molina, M. A. (2007). Determinants of the Use of the Internet as a Tourist Information Source. The Service
Industries Journal, 27(7), 881-891. doi: 10.1080/02642060701570586

Clanak iz novina sa navedenim autorom:
Primer: Misi¢, M. (1. feb. 2012). Ju-es stil smanjio gubitke. Politika, str. 11.

Clanak iz novina bez navedenog autora:
Primer: StraZevica gotova za dva meseca. (1. feb. 2012). Politika, str. 10.

Teza-Stampana verzija:

Primer: Dewstow, R. A. (2006). Using the Internet to emhance teaching at the University of Waikato
(Unpublished master’s thesis). University of Waikato, Hamilton, New Zealand.
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Dokumenta ili baze podataka sa interneta, privatne ili zvani¢ne internet stranice kojima se zna autor:

Primer: Kraizer, S. (2012). Safe child. preuzeto 29. oktobra 2012, sa http://www.safechild.org/

Dokumenta ili baze podataka sa interneta, zvani¢ne internet stranice kojima se ne zna autor:
Primer: Penn State Myths. (2006). Preuzeto 6. decembra 2011, sa http://www.psu.edu/ur/about/myths.html

Dokumenta ili baze podataka sa interneta, privatne ili zvani¢ne internet stranice kojima je autor
korporacija ili organizacija:

Primer: Ministarstvo finansija i privrede. (2013). Informacije o turistickom prometu u Srbiji. preuzeto 06.
februara 2013. sa http://www.turizam.mfp.gov.rs/index.php/sr/2010-02-11-17-24-30

Izvori koji nisu koriS¢eni u radu ne treba da se nalaze u popisu literature. Reference treba navoditi na jeziku na
kome su objavljene bez prevodenja na jezik rada.
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