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Production of alternative fuel from waste
polyolefin mixture by thermal pyrolysis
Karmina Miteva1, Slavco Aleksovski1, Gordana Bogoeva-Gaceva1,2
1
2

Faculty of Technology and Metallurgy, “Ss Cyril and Methodius” University in Skopje, Skopje, Republic of
Macedonia,
Research Center for Environment and Materials, Macedonian Academy of Sciences and Arts, Skopje, Republic of
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Abstract
Pyrolysis of waste polymers to alternative fuels can be the most promising plastics “recycling”
method. During the thermal pyrolysis waste plastic
is converted into the liquid, gas and solid fuels. In
this study the thermal pyrolysis of polyolefin waste
plastic has been investigated in a stainless steel semibatch reactor in order to produce a high yield of liquid product. The range of temperature was 400ºC
to 550ºC and as a feedstock polyolefin mixture
composed of high density polyethylene (HDPE)
and polypropylene (PP) was used. Due to the low
heat conductivity of waste plastics, a metal rings are
putted into reactor. The amount of raw material was
varied during the process of pyrolysis. The main
product is a liquid fuel with yield higher than 73%.
The obtained results showed that the yield of liquid
fuel was dependent on the time of pyrolysis, as well
as the amount of raw material. It is probably due to
the different retention time of oil vapours into reactor. Characterization of the liquid fuel (density, kinematic viscosity, aniline point and refractive index)
was performed using standard test methods.
Key words: thermal pyrolysis, polyolefin
waste plastic, liquid fuel, semi-batch reactor,
physical properties
1. Introduction
Polyethylene and polypropylene are very frequently used polymers and they are present in
large amount in solid waste. Plastic waste can
cause severe pollution problems [1]. Thermal or
catalytic cracking of waste plastics is one of the
possible methods of their utilization. The advantage of thermal degradation (pyrolysis) of mixed
plastics macromolecules in the absence of air
compared to combustion is a reduction the volVolume 11 / Number 3 / 2016

ume of product gases by a factor of 5-20 which
leads to considerable savings in the gas conditioning equipment [2]. The thermal degradation process at 400oC or higher results in the formation of
products which can be used as fuels, gasoline and
diesel fuel. [3]. Thermal pyrolysis needs higher
temperatures and longer reactive time compared
to catalytic pyrolysis. This kind of conversion of
polyethylene (PE) and polypropylene (PP) leads
to a wide product distribution with poor economical value, which should be further upgraded [4].
The pyrolysis of the polyolefin plastics high density polyethylene (HDPE), low density polyethylene (LDPE), polypropylene (PP), yields an oil
product consisting mainly of alkenes, alkanes,
and alkadienes. The gas product consisting of hydrogen, alkanes, and alkenes; and negligible char
[5, 6]. Many researches proved that pyrolysis of
polyolefin has produced only a little char, but the
percentage of volatile products is high, so they can
be largely converted to liquid oil [7].
In general pyrolysis processes, thermal or catalytic are high energy, endothermic processes [8].
In case of waste plastic mixture comprising polyethylene and polypropylene, thermal degradation proceeds mainly via a random chain scission
mechanism to form intermediate species, which
are further cracked to produce the final products
[9]. Bockhorn et al. using thermal degradation
found that formation of higher molecular weight
compounds increased in the liquid oil as the temperature increased. They also found a higher yield
of paraffins in the isothermal pyrolysis of polyethylene, but they observed that at low temperatures (430oC), the ratio of paraffins to olefins was
constant over time, while at higher temperatures
(480oC) the mole fraction of paraffins increased
with time while that of olefins decreased [10].
203
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The pyrolysis has many advantages because of
its simplicity, the low pressure operation, negligible waste product and high conversion efficiency
in the order of 83% [11]. A various factors have
affected on the process of pyrolysis like temperature, retention time, type of raw material, presence
of catalyst, type of reactor and etc. Various technologies have been used for conversion of plastic
waste using thermal degradation [12-15]. All pyrolysis experiments were carried out in order to
recover valuable products and energy.
The present work reports the results of non-catalyst, thermal cracking of waste mixture of HDPE
and PP. The waste plastic mixture was decomposed in semi-batch stainless steel reactor. A better
heat transfer through plastic material in the reactor
is provided by metal particles. The amount of raw
material was varied during the process of pyrolysis. The main product is a liquid fuel with yield
higher than 73%. The obtained results showed that
the yield of liquid fuel was dependent on the retention time of pyrolysis, as well as the amount of
raw material.

ing rate 10oC/min in the reactor. The reactor was
charged with different amounts of a sample, from
30 g to 100g. Metal particles (M) were also added
into reactor, mixed with the sample, in order to improve the heat transfer through the plastic sample.
The products of pyrolysis were collected
through a deep pipe that reached down to the bottom of the batch reactor afterwards being let out
to a system of condensers in order to condense
the liquid products. The system of separators was
composed of two water glass traps condensers.
The first glass was hot trap, and the other glass was
cold trap system. A first separator was maintained
at 70oC to prevent wax formation by immediate
condensation, while the second separator was kept
at 0oC to condense low boiling point hydrocarbons
(H.C. range C5-C8).

2. Experimental
2.1. Materials
Waste samples of polyethylene and polypropylene were used as raw material in this work
and mixture was supplied by a plastic recycling
company which was a mixer of 75% PE and 25%
PP, (weight) in the form of post-consumer plastic pellets. The samples were re-granulated by
manufacturers. The polymer mixture pellets have
maximum particle size of 5-6 mm. The melting
temperature of HDPE+PP mixture, as determined
by differential scanning calorimetry (DSC), was
127oC and 163oC, respectively.
2.2 Experimental Setup
The thermal degradation experiments of waste
polyolefin mixture were carried out in a stainless steel semi-batch reactor with 400 mL volume which was equipped with temperature measurement system (Figure 1). A PID (Unitronics
V570)-temperature controller was used to control
the temperature and to maintain the constant heat204

Figure 1. Schematic flow diagram of the semibatch reactor and the separation system: 1. Reactor, 2. Thermo-couple, 3. Effluent pipe, 4.Water
cooler, 5. PID Controller, 6. Exhaust for gases, 7.
Condenser-separator
The reaction system was then purged with nitrogen and the reactor screws were closed at atmospheric pressure. The pyrolytic experiments
were carried out under dynamic conditions using
10oC/min heating rate and different retention time
on previously set temperature program. The condensed liquid products were formed in condensers
when all samples were heated up over 410oC. The
semi-batch reactor was heated up to the maximum
reaction temperature of 550oC, for around 3 h. After finishing of the reaction cycle the batch reactor
content was cooled to ambient temperature, the
screws were opened and all contents (metal particles and solid residue) were removed from reactor.
Volume 11 / Number 3 / 2016
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3. Results and discussion
The variation of the yield and the quality of the
pyrolysis products are significant in the literature
and it strongly depends of type of raw material
and operating conditions. Obtained results, Table
1, clearly shown that yields of condensed products
strongly depends from cracking temperatures and
retention time.
Table 1. Liquid product yields and quantity
liquid oil
sam raw mix.
V cond. 1
No
m [g]
[cm3]
1
30.2
29
2
30.6
32
3
100.2
109

liquid oil
V cond. 2
[cm3]
trace
0.3
1.5

Y [%]
cond. 1
73.95
81.38
89.44

Changes in retention time at predetermined set
temperature of the de-polymerization process have
great effect on the final yield of the liquid product,
Figure 2. HDPE with long linear polymer chain and
low branching led to high strength properties and
thus required more time for decomposition [15].
The influence of retention time is obvious (Sample
No:1 and No:2) because obtained yields differs for
both experiments with the same initial mass of sample. As can be observed from Figure 2 and Table 1,
the generation of higher yields of liquid products
were obtained when longer retention time is used at
380oC and 410oC. The obtained yield is 73.95 % for
samples with shorter retention time versus 81.38%
for samples with longer retention time at aforementioned set degradation temperatures.

The results of comparing the liquid product
yields for samples with different initial mass of
waste mixture at same operating conditions (Table
1, samples No: 1 and No: 3) indicates that amount
of raw material and free operating volume of reactor determinates the physical properties and the
yields of obtained liquid products. The greater
amount of initial sample improve the yield of liquid products because the free operating volume
is smaller as well as retention time, so the large
polymer molecules can’t be reached of cracking
to shorter molecules of gases (C1-C4). Secondary
pyrolysis cracking occurs when residence time is
long enough, which enhances the yield of gaseous
product [16]. The production of volatile products
starts to increase around 430oC. When the amount
of gas products is large enough, they being let out
to a system of condensers. The greatest amount of
gaseous and condensed products are form during
the thermal degradation between 430-460oC. Because of a short retention time a big part of the
liquid yields are not fully cracked and were obtained waxy products. Samples with smaller initial
mass have bigger contact area with the reactor surface space and higher retention time for cracking
of a big polymer molecules. Also a free space is
larger too, so the molecules have plenty of time to
crack to the small gases molecules. Therefore the
yield of liquid oil is 89.44% for sample with initial mass of 100g versus 73.95%, for sample with
initial mass of 30g. The obtained yields of liquid
oil obtained with thermal pyrolysis for all experiments is high compared with literary data where
the obtained yield is around 50% for thermal degradation of HDPE [17].
Physical properties of oil sample measured according specified ASTM test method are depicted in Table 2. The appearance of the oil is light
brownish free from visible sediments. In the regulation for commercial diesels, the physical properties are very important. The quality of the liquid
fuels and their properties from pyrolysis of plastics will vary with pyrolysis operation conditions,
type of reactor and plastic feedstock [16].

Figure 2. Retention time as a function of
temperature

Volume 11 / Number 3 / 2016
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Table 2. Physical properties of HDPE and PP
pyrolytic oil
viscosity at density at aniline
Sam
index of
40oC
20oC [g/
point
No
refraction
[mm2/s]
cm3]
[oC]
1
1.0776
0.7704
60.8
1.4431
2
0.9973
0.7779
61.7
1.4404
3
waxy
0.8092
wax
1.4435

It wasn’t possible to measure the physical
properties of sample No: 3, viscosity and aniline
because the product is waxy. This indicates that
aforementioned conclusions about the influence
of operating conditions on obtained yield of liquid
products are related with physical properties. The
measured values for density show that obtained
liquid fuel is in (first) diesel fraction – kerosene
with density 0.78–0.81 g/cm3. The aniline point
for kerosene is in range of 60-69oC and index of
refraction is 1.4408. All measured values confirm
that obtained liquid fuel is diesel fuel – kerosene.
The obtained results have proved that it is possible
to control the yield and physical properties of the
products by changing the operating conditions of
de-polymerization reaction.
4. Conclusion
In the present investigation thermal pyrolysis of waste polyolefin mixture of HDPE and PP
was performed in a semi-batch reactor made up of
stainless steel at temperature range from 400oC to
550oC and at a heating rate of 10oC /min. The liquid
yield is between 74 and 90%. The highly volatile
products are obtained at temperature range 430oC460oC. Obtained results show that amount of row
material, free operating volume of reactor and correctly chosen temperature program (long enough
retention time) improve the physical properties and
the yields of obtained liquid products. All measured
values confirm that obtained liquid fuel is diesel
fuel – kerosene. The obtained results have proved
that it is possible to control the yield and physical
properties of the products by changing the operating conditions of de-polymerization reaction.
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Abstract
The study aims to provide results of an ethnobotanical study on the use of wild and cultivated
plants in the area of Konjuh Mountain (north-east
Bosnia and Herzegovina) carried out in 2012.
Information was gathered by performing so
called open ethnobotanical interviews by which
data on the name, age and occupation of the interviewed person; the geographic locality and date
of the interview; the name of the used plant; part
of the plant used; the prescription background and
preparation procedure as well as the indication
was systematically collected. Plants mentioned
to be used by the informants were collected and
taxonomically determined.
In total, 2 places were visited and 10 people
questioned (4 from Municipality Kladanj and 6
from local community Tuholj). 92 wild and cultivated species and 270 different preparations for
the use in human therapy were recorded. The most
frequently mentioned indications were gastrointestinal and respiratory system disorders. Infusions were the most frequently prepared formulation. Prescriptions were verbally delivered, usually from mother to daughter and for even more
than six generations.
The identified broad variety of indications and
their frequent applications suggests that traditional
plant use is of high importance and still crucial for
the medicinal accommodation of Bosnian people.
A variety of less known plants has been used since
ages in traditional therapy of these places and
hence may be potential sources for new therapies.
Therefore, further pharmaceutical research into
this particular and scientifically still underexplored
proportion of Bosnian plant biodiversity appears
promising and is recommended by the authors.
208

Key words: traditional medicine, ethno medicine, Bosnia and Herzegovina, Konjuh Mountain,
Kladanj, Tuholj
1. Introduction
Traditional medicine is a term used for a part of
alternative medicine or medicine that comes from
folk knowledge. It describes medical knowledge
that was systematically developed over generations,
or that was passed from one generation to another
through different societies, before the modern era of
medicine. Traditional methods of treatment are, for
example, herbal methods, ancient Iranian medicine,
Islamic medicine, traditional Chinese medicine etc.
(1) The difference between conventional and traditional medicine is primarily reflected in the education, knowledge and social status of those who practice folk (traditional) medicine and their patients.
The work of people dealing with folk (traditional)
medicine is mostly based on their experience.
Currently, more and more people are turning
to the traditional method of treatment. Some of
them are doing it out of curiosity, while others are
mainly not satisfied with conventional medicine
and its effects.
With about 6.340 vascular plant species reported, compared to 10.500 species accepted in the Flora Europea, the Balkans is one of the most important biodiversity centers of Europe (2). Within its
51.129 km2, Bosnia and Herzegovina hosts about
3.600 species of vascular plants. Despite the high
floristic diversity of this country, information about
plant usage and its purpose in traditional medicine
is scarce. Except for one „systematical study“, concerning the whole country area (3), and papers on
east, north and north-east Bosnia and Herzegovina
(4), middle, west and south Bosnia and HerzegovVolume 11 / Number 3 / 2016
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ina (5), a study at the site Prokoško lake (6) and a
recent study concerning the area of Treštenica and
Tulovići (7), there exists no other systematical survey of traditionally used plants in this country so
far. In particular, the wars of the last century, which
politically isolated the Balkans and depleted the resources of its countries (especially the territory of
former Yugoslavia), hindered the progress of ethnobotanical and field orientated research (5).
The aim of this study is first of all, to keep the
„traditional medicine“ of Bosnia and Herzegovina
from disappearing. Also one of the purposes was
to collect as many information and prescriptions
as possible about plants who exist in this area, and
are used in human therapy. Bosnia and Herzegovina is a developing country, so therefore traditional
medicine is still very present in this area.
A large portion of the world population, especially in developing countries, like Bosnia and
Herzegovina itself, depends on traditional medicine for the treatment of diseases and injuries.
Although the potential use of herbal preparations as new drug forms is not well studied, we
must say that the interest about it is growing and is
slowly taking its place in modern medicine.
2. Materials and methods
Area under investigation
Bosnia and Herzegovina is located in the
southeast of Europe, in the western part of the Balkans and has an extension of 51 129 km2. Bosnia
and Herzegovina consists of two geographic and
historic parts: the Bosnian part in the north and
smaller Herzegovinian part in the south. Bosnia

and Herzegovina is largely mountainous country.
13.60% of Bosnian and Herzegovinian territory is
fertile land. Bosnia and Herzegovina is also rich in
fields that are usually provided along its major rivers (Bosna, Vrbas, Drina, Una, Neretva etc.) (8).
Climate of Bosnia and Herzegovina is moderately continental, with warm summers and cold
winters, just ideal for many plant species that grow
in this area (8).
Konjuh Mountain, which is the focus of the research, is in the north-eastern part of Bosnia and
Herzegovina, in the area of three municipalities,
Banovići, Živinice and Kladanj. The average height
of the mountain is 1000 meters and above this level
are rising the following peaks: Šuplji Javor (1157
m), Vina Kruška (1088 m), Suho Drvlje (1206 m),
Zidine (1180m), Javorja (1261 m) and the real peak
of Konjuh (1328 m). Mountain is the watershed between the basins of the rivers Krivaja, Spreča and
Drinjača (9). Apart from the beauty of nature, Konjuh is also known for its many hiding caves. The
most famous are Djevojačka i Bebravska pećina.
Under the mountain lies a natural lake called Gorsko Oko (10).
The Government of Tuzla Canton adopted the
law on declaring a part of the mountain Konjuh
(8016 hectares), as protected landscape “Konjuh”,
putting the area on the list of cultural heritage of
Bosnia and Herzegovina (9). In this area exists also
a natural lake called Paučko Jezero, located at a
height of 711 m with an extension of 0.44 km2 (11).
Geologically, Konjuh is made up of serpentine
rocks, diabase and tuff. It is 30 km long, rich in
water sources and is covered by dense forest cover in which conifers (pine, fir and spruce) prevail,
with fewer woods of beech, maple and oak (9).

Figure 1. Geographical position of Konjuh Mountain (9)
Volume 11 / Number 3 / 2016
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In the area of Zelemboj, Hambarište, Zidine
and Mali Konjuh, grows a rare medicinal plant
species gentian - lincura or srčanik (Gentiana lutea L.), which is on the list of endangered species
and is protected. Konjuh is the habitat of various
medicinal and wild edible plants of which the
most common is thyme – majčina dušica (Thymus
serpyllum L.) (12).
Localities and populations studied
The study was carried out on the territory of
Konjuh Mountain, in spring, summer and autumn of
2012. Data and information were gathered by performing so called open ethnobotanical interviews.
In applying this method the following data was
systematically collected:
– name, age and occupation of the interviewed
person;
– geographic locality;
– date of interview;
– name of the used plant;
– part of the plant being used;
– prescription background;
– preparation procedure;
– indication.
The interviews were developed as informal
conversations. The final aim was the creation of
a list of wild and cultivated medicinal plants used
and/or known by each informant.
In total, 10 persons were questioned, 4 from
Municipality Kladanj and and 6 from local community Tuholj.
The interviews were taken in Bosnian language. The interviewed people were all Bosniaks
(Bosnian Muslims), 4 of female and 6 of male
gender. Their average age was 65 years and they
were mostly housewives or peasants. All prescriptions were delivered verbally in the past, usually
from mother to daughter or from mother in law to
daughter in law, in some cases for more than six
generations.

210

3. Identification of the collected material
and data processing
Most of the mentioned plants were observed
in situ during field walks in company with the informants and collected for taxonomic identification. The collected plant material (more than 250
vouchers) was determined by the authors using the
floristic treatments covering Bosnia-Herzegovina
(4-6, 13-29). Some of the species were ratified by
means of book images or authentic descriptions of
plants by the informants. Voucher specimens were
deposited at the Herbarium of the Department of
Pharmacognosy, University of Tuzla. For further
analyses and comparison assembled data were entered in excel data base.
4. Results and discussion
The results of the present survey are summarized in Table 1, which provides the following information for each species: scientific name, botanical family, local common names, plant part used,
preparation and usage (i.e. indication). In total, this
study reports 92 species (42 wild and 50 cultivated)
and their medicinal properties. 270 prescriptions
collected in 10 interviews were recorded. All plants
mentioned by the informants belonged to the vascular plants. The recorded 92 species belonged to
41 families and 71 genera and were reliably determined using published keys and plant descriptions
(4-6, 13-29). However, accessions of Capsicum,
Rosa and Verbascum, respectively, could be identified on the genus level only. This was due to lack
of appropriate taxonomic and floristic treatments
for these taxa from the study area. Also none of the
informants did differentiate between the species of
these genera and used them alike.

Volume 11 / Number 3 / 2016
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Table 1. Cultivated and wild plants used in human therapy of Konjuh Mountain (I: internal, E: external)
Botanical
taxa

Family

Local
name

Abies alba
Mill.

Pinaceae

Jela

Achillea
nobilis L.

Agropyron
repens (L.)
P.Beauv.

Alchemilla
vulgaris L.

Allium
cepa L.

Allium sativa
L.

Allium
ursinum L.
Arctium
tomentosum
Mill.

Asteraceae

Hajdučica,
Kunica

Poaceae

Pirika

Rosaceae

Gospin
plašt

Aliaceae

Crni luk

Used
Preparation
plant part
leaves,
resin

aerial parts,
flowers,
leaves

Medicinal use

I: for respiratory system disorders; E:
tea, tincture for edema, rheumatism, tendinitis, eye
inflammations

balm, tea

I: for gastrointestinal system disorders,
loss of appetite, strengthening of the
organism, hemorrhoids, regulation
of menstruation, respiratory system
disorders, renal ailments, insomnia; E: for
wounds, to stop bleeding, hemorrhoids

I: for blood purification, strengthening
of nerves, for gastrointestinal system
fresh plant,
disorders, urogenital system disorders,
aerial parts
tea
respiratory system disorders; E: for
edema, hemorrhoids, rheumatism
leaves

tea

I: for gastrointestinal system disorders,
female disorders; E: for throat
inflammations, wounds, increased vaginal
secretion

bulb

I: for stomachache, flatulence, uterine
ailments, increased urination, pulmonary
fresh plant,
ailments, cough, cardiovascular disorders,
tea
insomnia; E: to stop bleeding, for bruises,
high fever

bulb

I: for throat inflammations, tuberculosis,
pulmonary purification, leukemia, tooth
balm, fresh ache, worms by children, pain in the back,
plant, juice, for hormonal disorders, cardiovascular
mash
disorders, decrease of high blood
pressure, fungal and vaginal infections; E:
for rheumatism

Alliaceae

Bijeli luk

Allieaceae

I: for arteriosclerosis, decrease of high
blood pressure, digestive ailments,
Srijemoš bulb, leaves tea, tincture
respiratory system disorders; I: for open
wounds, hematomas

Asteraceae

for gastrointestinal disorders, urogenital
leaves,
balm,
disorders, blood purification, increased
roots, seeds powder, tea sweating; E: for skin rash, ulcers,
abscesses, mouth sores

Čičak

Althaea
officinalis L.

Malvaceae

Bijeli sljez

flowers,
leaves,
roots

Arctostaphylos
uva-ursi L.

Ericaceae

Medvjeđe
grožđe

leaves
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tea

I: for blood purification, gastrointestinal
system disorders, urogenital
inflammations, respiratory system
disorders, bronchitis, as expectorant; E:
for skin rashes

tea

I: for urogenital inflammations, diarrhea,
diabetes
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Artemisia
absinthium L.

Bellis
perennis L.

Asteraceae

Pelin

leaves,
roots

collar, tea

Asteraceae

Bijela
tratinčica

flowers,
leaves

I: for strengthening of the organism,
balm, fresh gastrointestinal disorders, renal ailments;
juice, tea E: for female disorders, inflamed wounds,
burns

taproots

I: for improving of blood picture,
pulmonary ailments, fever, liver ailments,
juice, mash
skin ailments, purification of the
organism, leukemia

Beta vulgaris
Amantharaceae
L.

Cvekla

Betula pendula
Roth

Betulaceae

Breza

bark, leaves

Brassica
oleracea
capitata L.

Brassicaceae

Kupus

leaves

Brassica rapa
L.

Calendula
officinalis L.

Brassicaceae

Asteraceae

Capsella
bursa-pastoris
(L.) Medik.

Brassicaceae

Capsicum sp.
L.

Solanaceae

Castanea
sativa Mill.

Fagaceae

Centaurium
erythraea
Rafn

Gentianaceae

Chelidonium
majus L.

Papaveraceae

tea

I: for urogenital system disorders, gall
and liver ailments, malaria, irregular
heartbeat, common cold, blood
purification , skin ailments, gout

I: for bronchitis, cough, uterine ailments,
balm, fresh
menstrual disorders; E: for wounds,
plant, juice
burns, bruises, insect bites

Repa

I: for gastrointestinal system disorders,
collar, juice, urogenital system disorders, bronchitis,
whole plant
mash
tuberculosis, common cold; E: for skin
purification, gout, arthritis

Neven

I: for increased vaginal secretion,
urogenital system inflammations,
Flowers, balm, oil, tea,
gastrointestinal system disorders, mental
fresh plant
tincture
illnesses, wounds; E: for bone fractures,
wounds, rashes, ulcers, abscesses

I: for gastrointestinal system disorders,
respiratory system disorders, menstrual
disorders, renal ailments, for regulation of
blood pressure; E: for swellings, wounds
I: for digestive ailments, infections; E: for
Paprika
fruits
fresh plant
hair loss
flowers,
I: for varicose veins, fever, hemorrhoids,
Kesten
fruits, balm, tincture gastrointestinal system disorders; E: for
leaves
rheumatism, hair growth
I: for sedation, gastrointestinal ailments,
powder,
Kičica
flowers
anemia, blood purification, loss of
tincture
appetite
I: for liver ailments, jaundice, spleen
decoct, tea,
Rosopas whole plant
ailments, renal ailments, cough, asthma;
tincture
E: for rashes, acne

collar, tea,
Rusomača whole plant
tincture

Cichorium
intybus L.

Asteraceae

Vodopija

leaves,
roots

Citrus x
aurantium L.

Rutaceae

Narandža

fruits,
pericarp
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I: for gastrointestinal system disorders,
menstrual disorders, high fever, facilitates
delivery, destroys parasites; E: for open
wounds

I: for diarrhea, regulation of digestion,
jaundice, purification of liver, anemia,
tea
pulmonary cancer, strengthening of
prostate and other reproductive organs
fresh juice, I: for heart ailments, digestive ailments,
tea
loss of appetite
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Citrus x limon
(L.) Burm.F.

Cornus
mas L.
Crataegus
monogyna
Jacq.
Crataegus
pentagyina L.
Cucumis
sativus L.
Cucurbita
pepo L.
Cydonia
oblonga Mill.
Daucus
carota L.

I: for throat ache, common cold, cough,
bacterial infections, gastrointestinal
system disorders, loss of appetite,
mash, syrup, strengthening the organism, mussels and
fresh juice lungs, decrease of high blood pressure
and blood fats, improving of blood
picture during pregnancy, increased
urination; E: for greasy skin

Rutaceae

Limun

fruits

Cornaceae

Dren

bark, fruits

Rosaceae

Bijeli glog

Rosaceae

Crni glog

Cucurbitaceae

Krastavac

fruits

Cucurbitaceae

Tikva

fruits, seeds

mash

Rosaceae

Dunja

leaves,
seeds

tea

Apiaceae

Mrkva

taproots

flowers,
fruits,
leaves
flowers,
fruits,
leaves

juice, tea
tea

tea

I: for increased menstrual bleeding, digestive ailments, diarrhea, malarial fever
I: for decrease of high blood pressure and
blood fats, strengthening of heart muscle,
arrhythmia, sedation, renal stones
I: for decrease of high blood pressure and
blood fats, strengthening of heart muscle,
arrhythmia, sedation, renal stones

fresh plant E: for greasy skin
I: for paralysis, worms, bacterial
infections, prostate inflammations
I: diarrhea, stomach ailments

syrup, fresh
I: for improving of blood picture
plant

Equisetum
arvense L.

Equisetaceae

Preslica

leaves

tea

I: for urogenital system inflammations,
fluid retention, urinary bladder
inflammations, renal stones, bedwetting
by children, prostate ailments, pulmonary
ailments, anemia

Filipendula
ulmaria (L.)
Maxim.

Rosaceae

Medunika

flowers

tea, tincture

I: for common cold, influenza, high fever,
urogenital ailments; E: for rheumatism

fruits,
leaves

I: for heart ailments, strengthening of the
organism, blood purification, decreasing
fresh plant,
of blood sugar, diarrhea, jaundice,
tea
nervousness; E: for broken capillaries in
face

Fragaria
vesca L.
Galium
odoratum L.
(Scop.)

Rosaceae

Rubiaceae

Gentiana lutea
Gentianaceae
L.

Glechoma
hederacea L.

Lamiaceae
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Šumska
jagoda

Lazarkinja

leaves

Lincura

roots

Dobričica

leaves

I: for increased urination, insomnia,
tea
migraine, restlessness, blood purification,
regulates heartbeat
I: for stomach ailments, sedation, anemia,
tea, tincture fever, liver ailments, loss of appetite,
strengthening of the organism

juice, tea

I: for respiratory system disorders,
increased urination, loss of appetite,
diarrhea, headache, nervous system
disorders, strengthening of the organism;
E: for rheumatism, wounds
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Hedera helix
L.

Hypericum
perforatum L.

Juglans regia
L.

Juniperus
communis L.

Malus
domestica
Borkh.

Matricaria
discoidea DC.

Melisa
officinalis L.
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Araliaceae

Hypericaceae

Juglandaceae

Cupressaceae

Rosaceae

Asteraceae

Lamiaceae

Bršljan

Kantarion,
Gospina
trava

Orah

Kleka,
Smreka

Jabuka

Kamilica

Matičnjak

flowers,
fruits,
leaves

flowers

fruits,
leaves

fruits

flowers,
fruits,
leaves

flowers

leaves

tea

I: for gastrointestinal system disorders,
nasal bleeding, to stop menstruation in
menopause, rheumatism, atherosclerosis,
menstrual ailments, renal and gall bladder
stones, wounds, purification of skin; E:
for rheumatism

oil, tea

I: for pulmonary ailments, liver
ailments, renal ailments, heartburn,
throat inflammations, flatulence,
cervical inflammations; E: for
ovarian inflammations, hemorrhoids,
osteoporosis, arthritis, rheumatism,
painful and swollen legs, pain in the back,
wounds, bruises, burns, eye injuries

tea

I: for strengthening of thyroid gland,
decrease of lactation, gastrointestinal
system disorders, urogenital system
disorders, pneumonia, throat
inflammations, strengthening of vision; E:
for dry hair

tincture

I: for blood purification, stomach
ailments, regulation of digestion,
strengthening of nerves, increased
urination, chest pain, asthma, common
cold, throat inflammations, cough,
pneumonia; E: for skin ailments,
rheumatism, throat inflammations

I: for regulation of digestion, decrease
of overweight, decrease of blood fats,
strengthening of nerves, nervousness,
fresh plant,
restlessness, pulmonary ailments, high
tea
fever, common cold, cough, heart
ailments; E: for pain in the back, dry
skin, ulcers, rheumatism, headache

balm, tea

I: for restlessness, depression, insomnia,
headache, migraine, gastrointestinal
system disorders, flatulence, respiratory
system disorders, influenza, common
cold, ague, decrease of blood pressure and
blood fats, regulation of menstruation; E:
in cosmetic hair products, for hair loss,
erythema, dermatitis, wounds, burns,
ulcers, throat inflammations

tea

I: for insomnia, restlessness, depression,
migraine, arrhythmia, flatulence, nausea
during pregnancy, diarrhea, strengthening
of the organism, increased lactation,
blood purification; E: for rheumatism,
wounds
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Mentha x
piperita L.

Lamiaceae

Mentha
pulegium L.

Lamiaceae

Morus
alba L.

Moraceae

Morus
nigra L.

Moraceae

Ocimum
basilicum L.

Lamiaceae

Pitoma
nana

leaves

I: for cough, regulation of digestion,
fresh plant,
premenstrual syndrome, menstrual
tea
spasms
I: for regulation of digestion, diarrhea,
bark, fruits, decoct, fresh
Bijeli dud
decrease of blood sugar, malarial fever,
leaves
plant, tea
high fever
I: for regulation of digestion, diarrhea,
bark, fruits, decoct, fresh
Crni dud
decrease of blood sugar, malarial fever,
leaves
plant, tea
high fever

Veremuša aerial parts

Bosiljak

leaves,
seeds,
whole plant

Ononis
arvensis L.

Fabaceae

Zečiji trn

roots

Orchis morio
L.

Orchidaceae

Salep

bulb

Apiaceae

Peršun

leaves,
taproots

Fabaceae

Grah

Petroselinum
crispum
(Mill.) Nyman
and A.W.Hill
Phaseolus
vulgaris L.

Plantago
Plantaginaceae
lanceolata L.

Plantago
major L.

Plantaginaceae
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tea

I: for gastrointestinal disorders, gingivitis,
throat inflammations, migraine,
insomnia, headache, arrhythmia,
strengthening of the organism, urinary
bladder inflammations, regulation of
menstruation; E: for pain in the back,
rheumatism

Muška
bokvica

Ženska
bokvica

tea

I: for restlessness, insomnia, headache,
intestinal ailments, digestive ailments,
stomach spasms, constipation, renal
ailments, high fever, cough, asthma,
tuberculosis; E: for nipple inflammation
during lactation, greasy skin, ear
inflammation

tea

I: for urogenital system disorders,
purification of urinary bladder, increased
urination, digestive ailments; E: for
rheumatism, gout

I: for cough, croakiness, diarrhea,
powder, tea purification and strengthening of the
organism
tea

I: for urogenital system disorders, renal
and gall stones, malarial fever; E: for
pigmentation spots

fruits, seeds fresh plant I: for decrease of blood fats; E: for warts

leaves

leaves

collar, tea

I: for gastritis, gastrointestinal ulcers,
pulmonary ailments, pulmonary cancer,
tuberculosis, bronchitis, cough, throat
inflammation, blood purification,
strengthening of the organism; E: for skin
ailments, burns, cuts, different erythema,
wounds

balm, tea

I: for gastritis, gastrointestinal ulcers,
pulmonary ailments, pulmonary cancer,
tuberculosis, bronchitis, cough, throat
inflammation; E: for skin ailments,
wounds, burns, cuts, different injuries,
insect bites, snake bites
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Primula
vulgaris Huds.

Primulaceae

Polygonum
aviculare agg. Polygonaceae
(L.)
Potentilla
tormetilla
Rosaceae
Neck.

Jagorčevina

flowers,
leaves,
roots

Troskot

leaves

Steža

roots

Prunus
armeniaca L.

Rosaceae

Kajsija

Prunus avium
(L.) L.

Rosaceae

Višnja

Prunus
cerasus L.

Rosaceae

Trešnja

Prunus
domestica L.

Rosaceae

Prunus persica
(L.) Batsch

Rosaceae

Pulmonaria
officinalis L.

Boraginaceae

Quercus
pubescens
Willd.

Fagaceae

Quercus robur
L.

Fagaceae

Ribes nigrum
Grossulariaceae
L.

Ribes uvacrispa L.
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Grossulariaceae

fruits,
leaves,
seeds
fruits,
leaves,
seeds
leaves,
flowers,
fruits,
stems

I: for pulmonary ailments,
powder, tea, unconsciousness, insomnia, migraine,
tincture
nervousness, palpitations, painful menstruation; E: for rheumatism, muscle aches
E: for pulmonary ailments, renal ailments,
powder, tea diarrhea, jaundice, improving of blood
picture
I: by blood vomiting, for bloody diarrhea,
tea
purification of the organism; E: for open
wounds
fresh plant, I: for strengthening of heart muscle,
fresh juice, cardiovascular disorders, renal ailments;
E: for face disinfection
tea
fresh plant, I: for tonsillitis, malarial fever, diarrhea,
syrup, tea heart ailments, anemia
I: for increased urination, arrhythmia,
fresh plant,
better liver and gall function, anemia; E:
tea
for face disinfection

I: for decrease of blood fats and blood
fresh plant,
pressure, constipation, anemia; E: for
juice
hangnails
I: for strengthening of the organism,
fruits,
fresh juice,
cardiovascular disorders, decrease of high
Breskva
leaves
tea
blood pressure; E: for face disinfection
I: for pulmonary ailments, cough,
Plućnjak whole plant tea, tincture influenza, blood purification,
strengthening of the organism
I: for throat inflammation, pulmonary
bleeding, uterine bleeding, anemia,
gastrointestinal bleeding, diarrhea,
Hrast bark, fruits, decoct, tea, stomach spasms, hemorrhoids, liver
kitnjak
leaves
potion
ailments, insomnia, nervousness, pain in
the back, skin rash, strengthening of the
organism, blood purification; E: ovarian
inflammations, uterine bleeding, skin rash
I: for tuberculosis, heart ailments,
decoct,
stomach ailments, anemia, nervousness,
Hrast bark, fruits,
powder, tea, insomnia, bloody diarrhea; E: for throat
lužnjak
leaves
tincture
inflammation, croakiness, rickets,
increased vaginal secretion
fruits,
I: for arteriosclerosis, renal ailments,
Crna
leaves,
tea
urinary bladder ailments, spasms,
ribizla
roots
headache, cough
I: for strengthening of the organism,
strengthening of stomach, kidneys and
liver, strengthening of cardiovascular
Ogrozd
fruits
fresh plant
system, strengthening of sight, urinary
bladder sand, concentration, memory; E:
for troubled skin, hair los
Šljiva

fruits,
leaves
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Robinia
pseudoacacia
L.

Fabaceae

Bagrem

flowers

tea

I: as expectorant, for common cold, for
insomnia, restlessness

tea, syrup

I: for diarrhea, influenza, high fever,
urination and perspiration disorders,
relaxing, as expectorant; E: as body
lotion, for nipple inflammation during
lactation

Rosa sp. L.

Rosaceae

Ruža

flowers,
fruits,
leaves

Rubus idaeus
L.

Rosaceae

Malina

fruits,
leaves

syrup, tea

Salix alba L.

Salicaceae

Bijela vrba

bark

tea

Salvia
officinalis L.

Sambucus
nigra L.

Lamiaceae

Sambucaceae

I: for throat inflammation, birth
preparation, anemia, strengthening of
cardiovascular system
I: for rheumatism
I: for stomach ache, bad breath, gingivitis,
throat inflammations, as expectorant,
blood and lungs purification, heart
ailments, skin ailments, urogenital system
infections, to stop menstruation in the
menopause, hemorrhoids, strengthening
of the organism, to stop lactation; E: for
throat inflammations, skin rash, wounds,
greasy skin

Žalfija,
kadulja

leaves

Zova

bark,
flowers,
fruits,
leaves,
roots

I: for intoxications, digestive ailments,
diarrhea, hemorrhoids, heart ailments,
hearing problems, headaches, high fever,
balm, syrup,
influenza, bronchitis, common cold,
tea
cough, tonsillitis, as expectorant, for
blood purification, regulation of urination;
E: for external ulcers
I: for nervousness, anxiety by children,
insomnia, epilepsy, stomach ulcers,
fresh plant menstrual pain, throat inflammations; E:
skin ailments, warts, sunspots, bruises, ear
inflammations

balm, tea

Sempervivum
hitrum L.

Crassulaceae

Čuvarkuća

leaves

Solanum
tuberosum L.

Solanaceae

Krompir

bulb

collar, juice I: for high fever; E: for external ulcers

Jarebika

fruits

I: for stomach ailments, constipation,
fresh juice,
uterine bleeding, renal ailments, lack of
tea
vitamine C; E: for gout, hemorrhoids

Gavez

flowers,
leaves,
roots

collar, tea

Maslačak

flowers,
leaves,
roots

I: for diabetes, loss of appetite, regulation
of digestion, rheumatism, anemia, blood
fresh juice,
purification, irregular menstruation,
tea
urinary bladder inflammation, to increase
sweating; E: for sun spots

Sorbus
aucuparia L.

Symphytum
officinale L.

Taraxacum
officinale agg.
F.H. Wigg.

Rosaceae

Boraginaceae

Asteraceae
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I: for inflamed wounds, as expectorant,
for asthma, cough, pulmonary bleeding,
pneumonia, bronchitis, ear inflammations,
gastrointestinal ulcers; E: for bone
fractures, external ulcers, impure skin
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Teucrium
montanum L.
Thymus
pulegioides L.

Tilia ×
euchlora K.
Koch

Trifoilum
pratense L.
Tussilago
farfara L.

Urtica dioica
L.

Lamiaceae

Trava Iva aerial parts

Lamiaceae

Majčina
aerial parts
dušica

bark,
leaves,
flowers

balm, tea

Fabaceae

Crvena
djetelina

flowers

tea

Asteraceae

Podbjel

aerial parts

collar, tea

Urticaceae

Žara, velika
kopriva

leaves,
roots

I: for gastrointestinal disorders,
rheumatism, anemia by children,
fresh plant, purification of blood, improving of
tea
blood picture, broken capillaries in face,
decrease of blood sugar, hemorrhoids; E:
for skin rash

fruits,
leaves

Vaccinium
vitis-idaea L.

Ericaceae

Brusnica

flowers,
fruits,
leaves

Valeriana
officinalis agg. Valerianaceae
L.

Odoljen

Verbascum
Scrophulariaceae Divizma
sp. L.

Vitaceae

Poaceae

I: for female disorders, menopause,
flatulence; E: for female disorders
I: for croakiness, asthma, bronchitis; E:
for varicose veins, burns

I: for pulmonary ailments, pulmonary
cancer, rheumatism, anemia, blood
circulation disorders, improving of blood
tea, tincture
picture, purification of the organism,
insomnia, nervousness; E: for hair loss,
dandruff, erythema, rheumatism

Borovnica
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I: for respiratory ailments, liver ailments,
to increase urination and perspiration,
spasms, bad breath, inflammations of
mucosa, wounds, burns, insomnia,
depression, high fever, cough, influenza,
headaches, ear inflammations, blood
purification; E: for burns, wounds, face
disinfection

Lipa

Ericaceae

Zea mays L.

tea

I: for influenza, dry cough, asthma, throat
inflammations, bad breath, diarrhea,
bedwetting by children, insomnia; E: for
greasy skin

Tiliaceae

Vaccinum
myrtillus L.

Vitis
vinifera L.

tea

I: for strengthening the organism,
stomach ailments, gall ailments, as
expectorant

roots

flowers,
leaves

Vinova loza

fruits,
leaves

Kukuruz

fruits,
leaves,
stylus

mash, tea

I: for renal and gall stones, influenza,
malarial fever; E: nipple inflammation
during lactation

I: for insomnia, nervousness, restlessness,
gastrointestinal system disorders, spasms,
decoct, tea regulation of menstruation, strengthening
of the organism, asthma, decrease of high
blood pressure
tea

I: as expectorant, for cough, bronchitis,
tuberculosis, malarial fever, digestive
ailments, hemorrhoids, asthma; E: for
rheumatism, ulcers, wounds, skin rash

I: for blood purification, improving of
fresh plant,
blood picture, diarrhea; E: for varicose
tea
veins, dry skin
I: for urogenital infections, sedation; E:
fresh plant,
for impure skin, rheumatism, pain in the
tea
back
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Figure 2. Most frequently used plants (mentioned more than 10 times by the informants)
The most frequently used plants, mentioned in
total more than 10 times by the informants, were:
Urticaria dioica L. (8.7%), Achillea nobilis L.
(6.3%), Centaurium erythraea Rafn (5.3%), Artemisia absinthum L. (5.2%), Plantago major L.
(4.5%), Calendula officinalis L. (4.3%), Salvia officinalis L. (4.2%), Melissa officinalis L. (4.1%),
Matricaria discoidea DC. (4%), Polygonum aviculare agg. (L.) (3.9%), Sambucus nigra L. (3.9%),
Allium sativa L. (3.8%), Tilia × euchlora K. Koch
(3.7%), Tussilago farfara L. (3.6%), Valeriana officinalis agg. L. (3.4%), Citrus x limon (L.) Burm.F.
(3.3%), Mentha x piperita L. (3.1%), Taraxacum officinale agg. F.H. Wigg. (2,9%), Ocimum basilicum
L. (2.5%), Gentiana lutea L. (2.3%), Cichorium
intybus L. (2.2%), Equisetum arvense L. (2.2%),
Quercus pubescens Willd. (2%), Fragaria vesca
L. (1.9%), Juglans regia L. (1.9%), Primula veris
L. (1.8%), Betula pendula Roth (1.7%), Sorbus aucuparia L. (1.2%), Chelidonium majus L. (1.1%) i
Allium ursinum L. (1%) (Figure 2).
The most frequently reported medicinal treatments were that of gastrointestinal system disorders (26.5% of the mentioned applications), respiratory system disorders (21.5%), followed by
urogenital system disorders (20.2%). Among the
less frequent indications were immune system
disorders (10.9%), cardiovascular system disorders (9.7%) and nervous system disorders (7.5%).
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The study unraveled that plants were rarely used
to treat skin ailments (3.7%) (Figure 3).

Figure 3. Absolute frequency of mention of recorded indications
51.3% of the preparations were reported to
solely be used for intern indications, while 40.9%
were applied externally. 5.8% were used both for
intern and extern indications.
Infusion was the most dominant preparation being used in 57.2% of the individually mentioned applications. 12.2% of the preparations were used for
direct application of plants without prior preparation. 6% of the preparations were used for tinctures,
4.9% for balms, 3.7% for decocts, 3.4% for mashes,
2.9% for syrups, 2.6% for collars, 2.3% for juices
and 1.9% for freshly pressed juices. Only a small
amount of 1% was used for potions or for oils, and
finally 0.9% for powders (Figure 4).
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Figure 4. Application frequency of used preparations
Water, alcoholic fluids (red wine, white wine
and hard liquor, so called Bosnian “šljivovica”),
vinegar and milk served as solvents. Honey played
an outstanding role in traditional medicine of Konjuh Mountain. It was applied as preservative agent
or as an additive of cosmetic products as well as
sweetener in teas (in more than 76% of teas).
Special attention should be paid to the preparation tinctures, which were specific to this area of the
investigation. Tinctures are prepared with alcohol,
mostly hard liquor, so called Bosnian “šljivovica”.
The fruits of plants (fresh or dried) were poured
over with a specific amount of alcohol (usually 1
liter, or more, dependent on need), and put for 3040 days in the sun. Thereafter, if necessary, gained
liquid was filtrated. These tinctures are commonly
used externally for swollen and painful body parts,
but can also be used internally.
Tincture called “Ravent” (Figure 5) was specific to the area of Tuholj. The plant used for the
preparation of this tincture is Gentiana lutea L.
(lincura or srčanik), also called elixir of life by
the locals. Dry and pulverized root of gentian (1030g) was poured over with 1 liter of alcohol, and
put for 10-12 days in a dark room with constant
agitation. Thereafter, gained liquid was filtrated.
“Ravent” should be consummated every day, half
an hour before breakfast.
The comparison with other areas of this country
and neighboring countries showed that there exist
considerable similarity in plant use and modes of
application (3-7, 30-31).
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Figure 5. “Ravent” - Tincture
The most original plant in ethno-pharmacology
collected during this study, opposed to traditional
therapy of Central European countries, e.g., Austrian traditional medicine (32), is certainly Achillea nobilis (3). Some of the species reported by
people of these communities are accepted in official pharmacy (33-35). In addition, there are species which are only poorly known, despite that
they have been used since ages in traditional therapy of this country (assumed from the information
provided by the informants that these plants were
already used by earlier generations). More attention should be paid to these plants because some
of them may be of therapeutic value (4-5). Out of
these we would like to mention in particular species belonging to the genera Gentiana and Equisetum (4).
5. Conclusion
An ethnobotanical study on the traditional use
of wild and cultivated plants was carried out in
north-eastern Bosnia, on Konjuh Mountain, as an
extension of a previous investigation performed in
the north-eastern parts of this country (4, 7). The
main aim of this research was the documentation
of traditional knowledge of the Bosnian people in
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scope of which 270 records of preparations from
92 wild and cultivated medicinal plant species
currently or formerly used in traditional medicine
were collected. The reported plants were applied
for a great spectrum of indications including gastrointestinal system disorders, respiratory system
disorders, urogenital system disorders, immune
system disorders, cardiovascular system disorders, nervous system disorders and skin ailments.
The various preparations applied included traditional formulations as tinctures which are specific to these areas.
Comparison with previous studies in this area
or traditional therapy in neighboring countries
showed that there exists considerable similarity
with respect to plant use and modes of application
(3, 30-31, 36, 37).
Some of the species reported by Bosnian people are accepted in official pharmacy (33-35). In
contrast, much less known plants, but which have
been used since ages in traditional therapy of this
country and therefore may be potential sources
for new therapies were identified in the presented
study. That makes this particular and scientifically
still underexplored proportion of Bosnian plant
biodiversity an interesting and promising object
for further pharmaceutical research.
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Abstract
This paper deals with an analysis of the scope
and size of the gravitational area of Tuzla around
the end of the XX century, as well as with its zones
of influence in the narrow (area of Tuzla Municipality) and wider (region of northeastern Bosnia)
gravitational areas. One of the best indicators of
the city’s attractive power is the scale and intensity of daily migrations of population, expressed
through the circulation of workers, secondary
school students and college students. Hence, these
data were used in the analysis of the gravitational
area of Tuzla. In the period from the 1970s to the
1990s Tuzla became the center of mining, industry, education, administration, culture and other
activities, its functions attracted more and more
population and it became a regional center of the
first order, to which over 40,000 workers, secondary school and college students commuted daily
from the area of northeastern Bosnia.
Keywords: area of gravity, zones of influence,
daily migrations, Northeast Bosnia, Tuzla.
1. Introduction
Tuzla, in the period of strong industrialization
since the beginning of the 1970s to the end of the
1980s of the twentieth century, developed into an
urban center that within the north-eastern Bosnia
represented the pole of the growth and development of important economic, administrative, educational, cultural and other activities and functions.
The wealth of water, forest and ore-mineral resources has created good conditions for mining and
industrial development, which has become a key
factor of urbanization of Tuzla. Of particular importance are reserves and exploitation of coal and salt
whose capacities are technologically-economically
connected and spatially concentrated in a unique industrial complex in which in 1980 were employed
Volume 11 / Number 3 / 2016

55.2% of the total number of employees in the
economy of Tuzla. By the realized domestic product per capita Tuzla was in the third place in Bosnia and Herzegovina (after Sarajevo and Zenica),
and is also recognized by the polarization effects
that were expressed through the growth of investments, production, population and labor force. In
the period from 1971 to 1991, the population of Tuzla increased from 107,293 to 131,618, and out of
the total of 279,063 urban dwellers in the northeast
Bosnia, 30% of them were concentrated in Tuzla.
The index of population growth of Tuzla was
202.1, and the population density of Tuzla municipality increased from 354.1 in 1971 to 434.4
in 1991. The migration inflow of population influenced the strong demographic growth in the
Tuzla area, and daily commuting has become a
basic feature of Tuzla in a demographically very
dynamic gravitational area.
2. Theoretical review
In bosnian-herzegovinian circumstances of
agrarian overpopulation in the second half of the
twentieth century, the term “gravitational area of
the city” was associated with the launch of a simple process of daily commuting from the broad rural areas to urbanized centers as a result of locating
industry in them. Along with strengthening of the
process of industrialization, and expansion of urban functions to administration, education, health
treatment, culture and other activities, the daily
migrations became more complex and took on
greater importance in determining the city zones
of influence. In this period intensive efforts were
made to regionalize the space of the former Yugoslavia in a quality way, where a number of authors
(geographers and economists) offered models for
regionalization of Bosnia and Herzegovina, and
as the most important models distinguished were
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those that took into account the principle of geographical structure homogeneity and the principle
of functionality. Such a concept of regionalization
of Bosnia and Herzegovina was proposed in 1973
[1]. It is a draft of a double, landscape and nodalfunctional regionalization of Yugoslavia in which
the author is using the principle of homogeneity
in the area of Bosnia and Herzegovina to single
out four homogeneous geographic regions: North
Bosnia, Central Bosnia, Bosnian-Herzegovinian
high Karst and Low Herzegovina. According to
nodal-functional principle, which is based on the
concept of functional connections between geographically diverse regional complexes which
must be rounded territorial units with their own
centers of the appropriate order, Rogic singled out
four nodal-functional macro-regions in Bosnia
and Herzegovina: Sarajevo-Zenica macro-region,
Mostar macro-region, Banja Luka macro-region
and Tuzla macro-region. In addition to Veljko
Rogic, regional models of Bosnia and Herzegovina under the principle of functional regionalization were offered also by S. Ilesic, K. Papic and S.
Smlatic [2, 3, 4]. At the same time the Institute of
Economics in Sarajevo dealt with functional and
spatial relationships in Bosnia and Herzegovina,
so through several papers they suggested the concepts of regionalization of Bosnia and Herzegovina using primarily economic criteria, and the most
important works were: “The basics and courses
of regional economic development of Bosnia and
Herzegovina” in 1964, “Regionalization and centers of socio-economic development of Bosnia
and Herzegovina” in 1969, and “The economic regionalization of Bosnia and Herzegovina” in 1977
[5]. However, a more detailed analysis of gravitational areas and zones of influence of BosnianHerzegovinian cities during the second half of the
XX century was tackled by a very small number
of authors both from Bosnia and Herzegovina and
the area of former Yugoslavia. Some of the works
have only partially processed the topic of influential areas of certain parts of the former Yugoslavia, such as e.g. the work “Types of migrations of
workers in Yugoslavia” [6] who deals in a theoretical discussion on the definition and classification by type of regular labor migrations, and gives
an overview of the research development on this
phenomenon in Yugoslavia. Among the important
224

geographic works that deal in the issues of the influential areas of urban settlements in Bosnia and
Herzegovina up to the 1990s, published in the period of intensified process of industrialization and
urbanization in Bosnia and Herzegovina, we can
single out: “Daily commuting to Mostar’’ [7] and
“Gravitational area of Trebinje” [8].
Thus, it is clear that in the regional planning of
bosnian-herzegovinian territory, even including the
territory of the region of northeast Bosnia, the daily
migration of population had not been sufficiently
scientifically researched earlier, and therefore neither it was practically used as a method of balanced
development and more quality spatial planning.
In addition also, it should be noted that the total
knowledge on daily migrations (circulation) of the
population as a key element for the determination
of gravitational areas, and for researches and analyses of daily commuting, given the scarcity and inaccessibility of data and conflicting methodologies
of the census, is superficial, partial, inadequate and
mostly inaccurate, which is certainly one of the reasons for lack of such researches.
3. Methodology of research
A gravitational area or a zone of influence of the
central settlement is determined by the intensity
and territorial range field of its functions, where as
the most frequent factor of population’s daily mobility is taken the function of work and education.
Population’s daily commuting is determined based
on the duration and the regional and local distribution of starting points and destinations for daily
migrants and as such they are an important factor
of functional design of geographic space. In developed countries, the term “Daily urban system” is
being used, that represents a new form of spatial
organization of metropolitan regions as a characteristic of the developed countries in which the processes of diffusion and decentralization of urbanity
are emphasized [9]. Defining the gravitational areas
of cities, daily urban systems or nodal regions is
done on the basis of different models where most of
them show a number of limitations, primarily due
to lack of complete data on the daily movement of
people, goods, services and information as key elements for determining the influential zone of the
city. Some of the most applicable models are based
Volume 11 / Number 3 / 2016
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on the relation of the number of inhabitants to distances between the central city and other municipal
centers [10], then there is a model based on the labor function, i.e., based on the number of workers
who are daily commuters [9], one based on the data
of daily movement of bus and rail transport, and use
of personal vehicles [11, 12] a method using telephone connections [13], and others.
To determine the gravitational area of Tuzla
and certain zones of its influence in its neighborhood the specific data of the 1981census were
used, about daily commuters (workers, secondary
school and college students) because this list, as
opposed to the 1991 census, gave the possibility
to analyze daily commuting based on the characteristics of the place of residence and work of
employees, and for secondary school and college
students according to their places of residence and
education, which enabled exploration of its spatial
dimensions. This method is, in order to achieve
greater accuracy, supplemented with the results of
application of gravitational and potential models
for determining the nodal region. So, at this point
we will observe the daily migrations towards Tuzla during the culmination of the industrial development of the city, and the results will serve as a
basis for further research or analysis of transformation (change in size and scope) of the gravitational area of Tuzla after 1995.
4. Research results
4.1 Territorial distribution of daily commuters
Number of commuters to Tuzla in 1981 was
in line with the general level of development of
this urban settlement as a gravitational core of the
region of northeast Bosnia and the number of employees in economic activities, especially in mining and industry. This means that the zone of daily

migrations to Tuzla was territorially quite large
and in different scales it covered all 19 municipalities of the former Main Chamber of Commerce
Tuzla. Elaboration of special census data for the
year 1981 showed that the total number of people
commuting in the region of Northeastern Bosnia
was about 70,500 workers, secondary school students and college students. Of this number to Tuzla daily migrated around 40,360 migrants, which
accounted for about 57.3% of the total number of
commuters in this area. In the structure of commuters, dominant were workers who numbered
about 33,863, of which 2,857 migrated from the
urban settlements, and from rural and mixed settlements 31,006 daily. The second by participation
were the students of secondary schools who numbered around 9,490 at a daily basis migration, of
which about 760 were urban and about 8,730 from
other settlements.The smallest share in commuting was achieved by the students of higher schools
and colleges, who numbered around 3,902 (from
urban settlements 1,638 students, and from other
settlements 2,060 students).
4.2 Territorial distribution of daily commuters
from the area of Tuzla Municipality
Immediate gravitational area of Tuzla makes
the territory of Tuzla municipality (303 km2).
From its 70 settlements approximately 38.1% of
all daily commuters migrated to Tuzla daily. From
the total of about 15,390 commuters, workers
made about 72% (about 11,070), secondary school
students around 26% (4,012) and college students
around 2% (307).
In the spatial distribution of daily commuters in
the area of Tuzla Municipality we can distinguish
three zones or three functional areas that are located at different distances from the city and have
different degrees of integration with the city. (Map

Table 1. Zones of influence of Tuzla in the area of Tuzla municipality [14]
Number of daily commuters
The share in the
Number of
The share of
Distance
total
number
of
settlements
that
settlements
zone
Secondary
Colleg
km *
total workers
migrants
(%)
gave
migrants
(%)
school students students
I
II
III

do 10
10-20
20+

8998
5471
920

6723
3721
626

2086
1643
283

189
107
11

58,5
35,5
6,0

28
34
8

40,0
48,6
11,4

* Distance is determined on the basis of traffic roads which are bus routes;
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1) The highest concentration of daily commuters
is in the first functional area (Zone I), which contains the suburban areas within 10 km from the
city center. It is a functional area of very strong
influence that is closely connected with the center,
it continues to the core area of the city and is largely urbanized. From the 28 settlements of the first
functional area in 1981 came around 9,000 workers, secondary school and college students to work
or attend schools in Tuzla daily. Only the four
most populous Tuzla settlements of the first zone
(Slavinovici, Gornja Tuzla, Solina and Grabovica
Donja) gave around 3,500 daily commuters (2,730
workers, 688 secondary school students and 76
students), and they represented sort of “dorms” for
daily commuters. The second functional area is an
area that continues to the first one, where almost
all the functions of the city are felt. The city functionally dominates in this territory, urban processes are expressed, frequency of traffic is great, and
there has been developed a suburban agriculture
which gave this area rural-agrarian characteristics as well. In this zone (Zone II), at a distance of
10-20 km from Tuzla, is concentrated 48.6% (34
settlements) of all settlements in the Tuzla municipality. From them, on a daily basis, migrated 5,471
workers, secondary school and college students, or
35.5% of the total number of migrants. The largest
number of daily commuters came from the settlements Lipnica Gornja (511), Mramor Novi (396),
Dobrnja (374), Sevar (278), Breske (268) and Pasci Donji (272). The third functional area of Tuzla
is the wider urban surrounding whose settlements
were located on the edge of the municipal territory
at a distance of over 20 km from the city center.
In them many functions of the center are felt, but
the frequency of traffic is less in comparison to
the second functional area and is characterized
by rural landscapes, that is, the dominant activity
is agriculture. In this mostly hilly area of Tuzla
municipality (southern and southwestern slopes
of Majevica) are located only eight settlements
(Osoje, Dragunja Donja, Dragunja Gornja, Potras, Obodnica Donja, Obodnica Gornja, Tisovac
and Marinkovic) of the Tuzla municipality which
gave around 920 daily commuters (626 workers,
283 secondary school students and 11 college students), which is only about 6% of the total number
of daily commuters.
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Map 1. Zones of influence of Tuzla in the area of
Tuzla Municipality in 1981 [14]
4.3 Territorial distribution of daily commuters
from the area of Northeast Bosnia
Thanks to the strengthening of economic and
particularly mining-industrial functions, and educational functions, the zone of influence of the city
of Tuzla crossed the administrative border of Tuzla municipality and spread both to the adjacent
municipal areas and more distant outlying municipalities of Northeast Bosnia.
By using gravitational and potential models for
determining the nodal region (based on the data
on total population and the distance between the
central city and other municipal centers in northeastern Bosnia in 1981) it was found that Tuzla as
the largest urban center of the region potentially
attracts most of the population from the municipalities Banovici, Bratunac, Gracanica, Kalesija,
Kladanj, Lopare, Lukavac, Srebrenica, Sekovici,
Zvornik and Zivinice, and the same model confirmed it for 1991 as well [15]. A more detailed
analysis of daily commuting by municipalities
of the Northeast Bosnia in 1981 (Table 2), determined that over 36,000 migrants migrated daily to
Tuzla (without Tuzla municipality), of which the
workers were accounted for about 63%, secondary school students about 26% and college students about 11%.
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Urban
settlements

Total

Urban
settlements

631
1430
1791
988
3042
1382
3921
883
2107
4066
476
1338
3892
798
1334
1375
1264
5465
36183

217
706
1295
414
1884
480
2947
480
1020
2955
110
705
2995
571
588
1003
807
3616
22793

73
320
236
146
156
32
125
32
12
944
12
102
93
100
74
525
2982

217
287
383
246
834
654
844
275
913
601
234
482
730
185
643
198
245
1517
9488

73
48
111
23
39
62
22
8
101
20
41
83
14
9
105
759

197
437
113
328
324
248
130
128
174
510
132
151
167
42
103
174
212
332
3902

124
240
64
214
129
109
27
61
12
252
43
61
10
76
115
128
1665

Based on the number of daily commuters in the
municipalities of the region, a few directions of
interaction of individual municipalities with Tuzla
(Map 2), which differ by strength, were distinguished as follows:
The first direction (over 5,000 commuters) is a
direction of very strong interaction that took place
between the 30 villages of the municipality Zivinice, which in the south borders with the Municipality of Tuzla. From these settlements to Tuzla
daily migrated around 5,465 migrants (3,616 employees, 1,517 secondary school students and 332
college students) who represented around 11.3%
of the total population of this municipality and
approximately 15.1% of all daily commuters to
Tuzla from the region. The largest number (758)
came from the urban settlement of Zivinice which
is from Tuzla only 15.3 km far, and also represents
the closest municipal center to Tuzla in the NorthVolume 11 / Number 3 / 2016

Students of colleges
and higher schools

Total

29,7
70,0
95,0
55,6
44,0
60,5
19,4
50,0
26,3
15,6
79,8
105,0
36,0
54,5
50,0
72,7
47,0
15,3
-

Secondary school
students

Urban
settlements

Road distance of
municipal center from
Tuzla in km

19
64
48
67
27
38
36
40
39
45
13
80
44
35
22
95
67
30
809

Workers

Total

Nr. of settlement

Banovici
Bijeljina
Bratunac
Brcko
Gracanica
Gradacac
Kalesija
Kladanj
Lopare
Lukavac
Orasje
Srebrenica
Srebrenik
Sekovici
Ugljevik
Vlasenica
Zvornik
Zivinice
Ukupno

Daily commuters

Total

Municipality

Table 2. Daily commuters to Tuzla, by municipalities of northeastern Bosnia in 1981 [14]

east Bosnia. By the number of daily commuters
there followed the villages of Zivinice: Dubrave
Gornje (677), Serici (621), Dubrave Donje (465),
Priluk (344), Durdevik (326), Gornje Zivinice
(283), Gornja Visca (263), Suha (256) and Donje
Zivinice (170).
The second direction (4,000-5,000 commuters) is a direction of strong interaction which took
place with 45 settlements of a western bording
municipality, Lukavac, whose center is also very
close to Tuzla at 15.6 km. From the villages and
settlements of Lukavac, on a daily basis circulated
around 4,066 migrants to Tuzla (7.4% of the total
population of the municipality and about 11.2%
of all commuters to Tuzla in the region), and the
highest number migrated from the municipal
center, about 826 of them. Other settlements that
stand out for the number of people commuting
from Lukavac municipality were: Bistarac Donji
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(291), Poljice (276), Puracic (249), Dobosnica
(232), Gnojnica (192) and Bistarac Gornji (130).
The third direction (3,000-4,000 commuters)
is direction with strong interaction that took place
between Tuzla and three municipalities in the region, two neighboring (Kalesija, center at 19.4
km, and Srebrenik, center at 36 km) and Gracanica municipality (44 km) to the northwest. The
stronger connection, viewed from the circulation
of workers, secondary school and college students, existed between Tuzla and its neighboring
municipalities, as compared to more distant Gracanica. From 36 settlements in the municipality of
Kalesija on a daily basis circulated around 3,921
migrants to Tuzla (2,947 workers, 844 secondary
school students and 130 college students), which
made up 10.4% of the total population of the municipality and approximately 10.8% of all commuters to Tuzla in the region. From the urban area
of Kalesija, which is only 19.4 kilometers far from
Tuzla, circulated around 150 migrants, while its
villages and settlements Tojsici, Vukovije Donje,
Vukovije Gornje, Kikaci, Rainci Gornji, Rainci
Donji, Petrovice Gornje and Miljanovci gave
about 90% of the total number of daily migrants
of this municipality. From the area of the municipality Srebrenik, from 44 settlements, 3,892
migrants traveled daily to Tuzla (2,995 workers,
730 secondary school students and 167 college
students). Most migrants traveled from the urban
settlement of Srebrenik (378), and then from the
settlements of Tinja Gornja (321), Lisovici (275),
Duboki Potok (204), Gornji Podpec (201), Jasenica (166), Babunovici (118) and Tinja Donja (177).
The commuters accounted for 10.2% of the total
population of Srebrenik and approximately 10.8%
of the total number of people commuting in the region. From 27 villages of the municipality of Gracanica traveled 3,042 migrants to Tuzla per day
(1,884 workers, 834 secondary school students
and 324 college students), which was 5.6% of the
total population of this municipality and about
8.4% of commuters in the region. Compared by
the number of commuters, the following settlements stand out: Miricina (420), Boljanic (383),
Bosansko Petrovo Selo (348), Gracanica (324),
Orahovica Donja (263) and Kakmuz (243).
The fourth direction (2,000-3,000 commuters)
is a direction of moderately strong interaction,
228

which was realized with the neighboring Lopare
municipality whose municipal center is situated
at a distance of 26.3 kilometers from Tuzla. From
the 39 villages of the municipality daily circulated 2,107 migrants (1,020 workers, 913 secondary school students and 174 college students), or
6.2% of the total population and about 5.8% of all
commuters to Tuzla in the region. From its urban
settlement traveled only 32 commuters, and the
rest circulated from the other 38 settlements. Most
commuters of Lopare municipality came from the
villages Priboj (274) and Celic (219).
The fifth direction (1,000-2,000 commuters),
having a moderate interaction, was established
between Tuzla and seven municipalities located
north (Gradacac, 60.5 km), northeast (Ugljevik,
50 km and Bijeljina, 70 km), east (Zvornik, 47
km) and southeast (Bratunac, 95 km, Vlasenica,
72.7 km and Srebrenica, 105 km) from Tuzla.
From this group of municipalities, from their 414
settlements, heading to Tuzla circulated around
9,911 commuters (27.4%), and the majority of
them came from the area of Bratunac (1,791) and
Bijeljina (1,430), followed by Gradacac (1,382),
Vlasenica (1,375), Srebrenica (1,338), Ugljevik
(1,334) and Zvornik (1,264).

Map 2. Daily commuters to Tuzla, from individual municipalities of northeastern Bosnia, in
1981 [14]
The sixth direction (up to 1,000 commuters)
is a direction of weak interaction, which Tuzla
Volume 11 / Number 3 / 2016
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achieved with five municipalities in the region,
at different distances in relation to Tuzla: Orasje
(79,8 km), Banovici (29,7 km), Sekovici (54,5
km), Kladanj (50 km) and Brcko (55,6 km). From
their 174 settlements circulated around 3,776
workers, secondary school students and college
students, which is about 10.0% of all commuters
to Tuzla. (Map 2)
In the areas of the fifth and sixth direction there
are peripheral, or outermost, municipalities of
northeastern Bosnia, which are located more than
50 km far from Tuzla (except for the municipality of Zvornik in the fifth and the municipality of
Banovici in the sixth direction). From their more
than 500 settlements circulated around 11,795 daily migrants. However, given the distance of these
municipalities from Tuzla and the fact that we had

no data on the exact place of work or education of
migrants, it is more certain that those were weekly
migrants to Tuzla, or migrants who on a daily basis migrated to their nearest centers such as Brcko
(from the municipalities of Orasje, Gradacac and
Bijeljina), Zvornik (from the municipalities of
Srebrenica, Bratunac, Vlasenica and Sekovici)
and Bijeljina (from the municipalities of Brcko
and Ugljevik).
By analyzing directions and the volume of daily
commuting from the areas in the region of northeastern Bosnia towards Tuzla, we noticed that the
territorial distance between Tuzla and other municipalities was one of the key factors of migrants’
daily frequencies. The largest number of commuters came from the municipalities bordering the
municipality of Tuzla (Zivinice, Kalesija, Luka-

Table 3. Share of employees per economic sectors and by municipalities of northeast Bosnia in 1971,
1981 and 1990 [16, 14, 17]
1971.

1981.

Municipality

Tertiary

Quaternary

Primary

Secondary

Tertiary

Quaternary

Primary

Secondary

Tertiary

Quaternary

Service

Secondary

Service

Primary

Service

1990.

Banovici
Bijeljina
Bratunac
Brcko
Gracanica
Gradacac
Kalesija
Kladanj
Lopare
Lukavac
Orasje
Srebrenica
Srebrenik
Sekovici
Tuzla
Ugljevik
Vlasenica
Zvornik
Zivinice
SIB
BIH

3,5
14,6
4,3
9,1
9,9
3,3
43,9
57,8
22,6
2,4
26,2
21,5
8,9
30,4
0,8
14,1
5,7
6,9
5,8
7,8
8,9

78,0
46,0
46,5
45,9
64,2
52,8
1,7
12,9
42,0
72,9
46,7
59,9
39,6
22,9
62,3
52,8
67,5
59,6
68,4
57,9
55,0

7,8
19,1
28,2
29,3
11,0
21,8
5,2
14,5
2,4
12,9
8,4
6,0
20,3
13,3
19,5
3,0
10,0
13,8
11,2
16,9
18,4

10,7
20,3
21,0
15,7
14,9
22,1
49,2
14,8
32,9
11,7
18,8
12,6
31,2
33,4
17,4
30,1
16,8
19,7
14,5
17,4
17,7

1,9
6,5
7,0
6,3
2,5
4,3
14,1
16,4
19,2
0,4
11,3
8,9
0,8
11,1
0,3
1,9
11,1
1,6
1,6
3,7
4,3

63,2
53,3
45,8
53,5
59,1
55,8
18,9
52,1
42,3
70,8
57,3
60,1
49,1
49,4
59,6
66,2
55,0
68,4
68,5
58,9
55,0

24,1
21,3
29,3
25,2
22,0
18,9
21,4
17,5
13,0
17,6
13,3
16,9
25,8
14,3
23,6
14,1
18,0
15,0
14,9
21,0
24,7

10,7
18,8
17,9
14,9
16,3
21,0
45,6
14,0
25,5
11,1
18,0
14,0
24,2
25,2
16,5
17,8
15,9
15,0
15,0
16,4
16,0

1,8
6,7
4,9
7,1
4,1
5,6
10,4
12,5
12,7
0,4
10,9
5,3
2,9
8,3
0,5
3,7
7,4
0,7
1,3
3,6
3,7

65,4
51,5
51,9
50,9
66,8
61,8
45,1
56,5
49,5
70,1
54,5
63,3
48,7
57,9
53,8
76,0
58,3
67,9
70,5
58,9
55,7

24,1
24,8
26,0
26,4
16,5
16,8
17,1
17,4
19,2
20,0
19,3
19,6
27,3
16,6
28,3
9,5
21,1
18,3
16,4
22,7
25,9

8,8
16,9
17,2
15,5
12,7
15,9
27,3
13,6
18,5
9,5
15,3
11,9
21,2
17,2
17,4
10,8
13,2
13,0
11,7
14,9
14,8
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vac, Srebrenik and Lopare), from which circulated
over 19,450 daily migrants to Tuzla, or about 54%
of all daily commuters from the area of northeastern Bosnia. Workers made up over half of the total
number of daily commuters (9,917 or 51%). But
distance is not the only factor that influenced the
extent of daily commuting. Conducting an analysis of employment by sectors of the economy of
specific municipalities in northeastern Bosnia,
we noticed also that the economic structure of the
population imposed itself as an important factor of
daily commuting, that is, the economic orientation
of individual municipalities, which in the period
from the 1970s to the end of the 1980s was significantly altered by the process of industrialization,
and the municipalities of Northeast Bosnia were
functionally transformed. (Table 3)
Functional transformation is reflected in the
significant growth of the share of employees in
the secondary sector in all the municipalities of
northeast Bosnia, and is particularly evident in
those municipalities that had a pronounced agrarian character. 10 municipalities belonged to industrial type (with over 50% of employees in the
secondary sector) in the year 1971 (out of 19),
then 14 municipalities in 1981, and 16 municipalities in 1991. From 13 municipalities of industrial
type (without the Tuzla municipality) in 1981
(Banovici, Bijeljina, Brcko, Gracanica, Gradacac,
Kladanj, Lukavac, Orasje, Srebrenica,
Ugljevik, Vlasenica, Zvornik and Zivinice) migrated around 13,965 workers to Tuzla daily. By
the proportion of daily commuting workers in the
total number of employees in Tuzla, highlighted
were the municipalities Zivinice with 14.2%, Lukavac 11.6% and Gracanica 7.4%.
In addition to the economic elements that we
analyzed, the territorial range and daily commuting intensity were also affected by availability,
that is, by the traffic and overall infrastructural
connectivity of the settlements in the region with
the central settlement, which will be one of the
tasks in the continuation of the research on the
gravitational area of Tuzla.
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5. Conclusion
On the basis of the presented facts it can be
concluded that the urban settlement of Tuzla at
the end of the twentieth century was the main carrier of spatial and functional connections and relationships, as well as a basic factor of cohesion
in the region of northeast Bosnia. Tuzla, with its
branched functions, satisfied the needs of the population in both the narrow and the wider gravitational field through regional centers of the second
order, which is also confirmed by the extent of
daily commuting in the analyzed individual zones
and directions. In daily commuting to Tuzla in
1981 participated around 4.5% of the total population and about 57.3% of the total number of people daily commuting in northeast Bosnia. From
the aspect of economic structure of the population,
towards Tuzla circulated around 13% of the active
population in the region and around 26.8% of total employees in the economy of northeast Bosnia,
while the function of education in Tuzla attracted
about 19% of all secondary school students and
about 45% of all college students in the area of
northeastern Bosnia. Daily interaction of Tuzla
was best developed with the settlements in its suburban belt, from which circulated around 58.5% of
all daily commuters from the area of Tuzla municipality, and also with the villages of neighboring
municipalities (Zivinice, Lukavac and Kalesija),
from which circulated around 54% of all daily
commuters from the area of northeast Bosnia.
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Abstract
Remote sensing technology is considered a
proper tool for time and place monitoringof some
natural phenomena. Remote sensing and GIS is a
capable tool for recognition of various phenomena such as soil chemical specifications and EC
as soil salinity reagent. In this study, using Land
sat satellite images with TM,+ ETM and OLI soil
salinity measurement was performed using NDSI
index and zoning of vegetal coverage with NDVI
and SAVI indexes in two 10 years’ time sections.
Using 30 measured points EC level and their calibrating with measured points pixels correlation
coefficient of 76% was acquired and with dividing the region to four classes of CE, 3 maps of
salty lands zoning output relating to years 1993,
2003 and 2013 were extracted. To reduce background soil effect, SAVI index was used and the
map of vegetal coverage changes was extracted.
The results indicate 14.1 and 15.58% reduction
of proper soils (S0) and partly salty (S1) and 1.05
& 15.58% increase of salty lands (S2) and extra
salty (S3). Vegetal coverage with area of 239 km2
shows about 19 % reduction during 20 years. The
results are indicative that the processof extension
of salty lands and reduction of vegetal coverage
has found a milder gradient during 2003 to 2013.
Keywords: Salty lands, remote sensing, Land
sat satellite, NDSI, SAVI, Abadan Island.
Introduction
Saltiness is one of main factors of lands destruction in arid and semi-arid regions. Recognition and zoning of salty soils frequently due to its
time and place variability is difficult [1]. Recognition and classification of salty soils is a necessary
matter for repelling hard conditions and exerting
232

an accurate management [2]. EC measurement
with laboratory methods is a time consuming and
costly task. Today, modern methods of remote
sensing and GIS are used as a capable tool for recognition of various phenomena such as soil chemical specifications [3].
An researcher reported that with the aid of remote sensing and geographic data system, studying soil saltiness changes and water resources of
Kashan plain is possible and for this purpose he
used supervised method and maximum probability
algorithm for classification of Land sat satellite images 4 and 5. He used indexes of PCA34, NDVI
and PCA12 for classification of Land sat image 4
(MAA meter) for soil salinity and for classification
of Land sat image 5 (TM meter) used TM4 band
and indexes PCA57, PCA123 and NDVI. The results of this study showed that in the interval of two
time sections of 1976-1989 non-salty lands level is
decreased 7.5 % and the area of lands with classes
of salinity low, medium and high is increased inan
echelon form. Also, the area of salt marsh surfaces
of Salina has been decreased by 1% [4].
Location of study area
Under study region was started from the contact point of Arvandrood and Bahmanshir in south
Khoram Shahr in Khuzestan province and continues to the end of Abadan Island and is almost
located between latitude of 30 degrees and 24
minutes and 30 degrees and 30 minutes northern
and longitude of 48 degrees and 13 minutes and
48 degrees and 19 minutes eastern (figure 1) [10].
This island has been created because of existence of Arvandrood in the west, Bahmanshir River in the north and east and also Persian Gulf in its
south and with an area of about 717 km2 is located
in Persian Gulf extreme. Its length is about 68 km,
Volume 11 / Number 3 / 2016
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Figure 1. Location of study area
its width between 3 to 20 km and the height of
its topmost point from sea level is 3 m. This island is restricted from north side to Shadegan and
Khoram Shahr cities, from east to Bandarmahshahr city and Bahmanshir River, from south to
Persian Gulf and from west to Iraq and Arvandrood. Palm-groves of Abadan Island and Arvand
border in Iraq land are unique regions which based
on Fao report it is the only region in the world that
is watered by tide [5].
Climatology
Abadan Island has an arid weather and partly
low rain. Average rain each year has been about
149.1 mm. Average of highest and lowest temper-

ature has been 32.8 and 17.6 ˚C and in some days
in summer it reaches more than 50 ˚C too. Average relative humidity due to adjacency of project
region with Arvand and Bahmanshir rivers and
vicinity of Persian Gulf has a high moisture and in
some days moisture reaches 95% too [6].
Geology of Abadan Island
Abadan Island in regard of Morphotectonics is
among unruffled lands or platforms (Arabic platform). Khuzestan plain is a part of a structural
concavity which has been filled with Holoson and
Quaternary alluviums and its southeast half is still
under oceanic waters which have access to this
concavity through Strait of Hormuz. Geophysical

Figure 2. The Isothermal and precipitation map
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diggings and surveys for recognition of oil repositories have shown that Khuzestan plain and also
its northern continuance which is called Mesopotamia is a part of Arabia platform. Formations
of initial era till late third era beneath this plain
have just some mild folds with south –east trepan
which shows the same structural trepan of Arabia
platform. There is no specific extent between this
unit and Zagros Mountains in respect of structure
since Neogene deposits in this region are the same
in both two units. Based on geophysical data, the
border between these two units is in the form of a
direct line which passes south of islands belonging
to Iran parallel to Persian Gulf northern coast [7].
Under study region soil
Based on agrologic studies, precise elaborative moiety of Abadan Island is the only identified
physiographic unit of this River alluvial plain region. Regarding that soil formation and evolution
is the result of reciprocal effects of weather, organisms and ups and downs and time upon maternal
materials, then each of mentioned factors in various regions and different climates somehow influences soil formation and evolution [8].
Under study span soils are classified by considering land surface status (physiography), con-

tinental conditions, soil’s thermal and moisture
regimes, characteristic horizons of surface and
underneath, color, texture, structure, marl, stucco
and soluble salts , maternal stone type and soils
physiochemical characteristics based on American
method. The region soil is a very deep soil with
brown or dark brown color with medium surface
soil texture of slit loam with condensed structure
which is placed on classes with very heavy texture
of silty clay – clay and in brown to dark brown
color with a weak cubic structure. Salinity and alkalinity of these soils are very great and their underground water level is relatively high. Analysis
and surveying of collected information especially
the results of semi- elaborative agrologic studies
of Abadan Island lands shows that the matter of
salinity and alkalinity of soils in all region lands
exist from low to high. So that from total region
area 90.86% of all region lands encounter matters
of salinity and alkalinity [9].
The region´s topography
Topography of Abadan Island lands doesn’t have
many changes. Average linear gradient of Abadan
Island lands towards the sea is almost about 1 cm
in every kilometer which seems that is a little more
than linear gradient of Arvand River [10].

Figure 3. The Geological and soilmaps
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Materials and methods
Provision of remote sensing data
In this research, TM meter images with pass no.
165-039 on dated 20 Apr 1993 , ETM meter on date
18 Apr 2003 and OLI meter on date 28 Apr 2013
from meter series of Land sat 5-7-8 satellite were
used. Also, ENV14/8, Global Maper 13, GIS10/1
AND SPSS18 software have been used in rationing, information extraction and process and deduction. Some valuable information were extracted
using reports of first advisor engineering technical
companies , Mahab Ghods and south Anhar.
For classification of Land sat data, the results
of analysis of 30 soil samples of profiles surface
soil and drilled holes which were performed by
sidelong reports and agrologic research maps of
first advisor engineering company (2005) were
used. Also, South Anhar engineers’ company data
(2002) has been used.
The results of electrical conduction (EC)
measurement
Regarding to daily oscillations of water level
in streams to the level of 1.5 m, it is expected that
continuous water feeding from soil profile causes
water renewal and continuous washing of salts
from soil profile. Yet , this matter is just accomplished in that part of soil profile which is exposed
to daily oscillations of flat level and in other parts
of soil profile in which underground water doesn’t
flow, washing and water renewal isn’t accom-

plished and so they are led towards aggregation
of soluble salts and becomes more salty. Depth of
streams existing in the region is 2 to 2.5 m. therefore, the effect of this stream on flat level will be
in lands and chemical quality of underground water in that part of soil profile which is in a depth
higher than 2.5 meters [9].
The results of Electrical Conduction (EC) measurement in various soil depths are provided denotatively in table 2. Analyzing of provided figures
in the table 1 shows that generally as it is expected
in all points, EC level in the upper part of soil profile is very fewer than middle and beneath parts.
Average EC in upper part is equal to 19.22 dS / m
that reaches to 35.7 and 28.03 dS/ m in middle and
beneath parts respectively [8].
Image Rationing
Satellite images correction
Due to some distortions which exist in satellite
images, in the first stage some corrections on these
images is necessary. In this stage, in this stage, under study span was separated in 5, 7 and 8 Land sat
images as a window and then radiometric corrections were performed on images.
Geometrical corrections of the image was performed with the aid of 30 typical earthy control
points from the region that their local coordinates
has been recorded with the aid of GPS , after these
points selection first rate equations relations were
used since square average error rate was less than

Figure 4. Measured points of EC level and sampling situation
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pixel limit and was accepted (RMS=12.6). After
applying geometrical corrections, Arvand and
Bahmanshir rivers in OLI, ETM and TM images were tied in image by image so that analog
points condition to be considered identical in respect of distribution in two images. Last studies
has required utilization of Histogram matching for
relation of three images from one point in different time intervals, therefore, for coordination of
two images information, in this study Histogram
matching was used too [4].
Information extraction
NDSI index
Generally, we can say that spectral ratio figures
spectral reflections curve gradient changes between two bands and in this way cause phenomena distinction. As it is clear in figure 5, separation
potency between various salts is easier in Infrared
wavelengths (1.5 -2.5). For classification of the
region lands soils in respect of EC an index called
NDSI has been defined that its relation in TM and
ETM images is:

Regarding the difference in the number of 7
and 8 Land sat bands (table 4) for applying NDSI

index in Land sat image 8, the following formula
was used:

Regarding existing salts´ level, the region soil
was divided to 4 classes. (Table 2) for applying
NDSI relation by using Band math, the respective
formula was applied in the image and raw image
was obtained. In the next stage, NDSI image was
divided to four spectral classes with density slicing method. It is obvious that regions with higher
EC have allocated more levels of index.
Though obtained NDSI images indicate the region salinity status qualitatively, but for access to
quantitative rates of EC it is necessary that these
images to be calibrated. For this purpose, using
measured EC by first advisor engineering company (table 3).
Vegetation indexes are conversions of calculations which are defined based on plants natural
behavior and they are designed for evaluation and
analysis of plants in multi spectral satellite observations. Heretofore, various types of vegetal
indexes have been provided, each has its special
properties, weaknesses and abilities. The most famous vegetation indexes include: Ratio vegetation
index (RVI), Normalized Difference Vegetation

Table 1. Bands used in NDSI and NDVI indexes
Sensor

OLI

Band
number Band

TIRS
Landsat 8
Wavelength Resolution

Band

ETM

TM

Landsat 7

Landsat 6

Wavelength Resolution

Band

Wavelength Resolution

(Micrometers) (Meters)
(Micrometers) (Meters)
(Micrometers) (Meters)
Green
.53-.59
30
Red
.63-69
30
Red
.63-69
30
Red
.64-.67
30
NIR
.75-9
30
NIR
.76-9
30
NIR
.85-.88
30
SWIR 1.55-1.75
30
SWIR 1.55-1.75
30
SWIR 1 1.57-1.65
30
TIR
10.4-12.5
60
TIR
10.4-12.5
30
SWIR 2 2.14-2.29
30
SWIR 2.1-2.35
30
SWIR 2.08-2.35
30

3
4
5
6
7

Table 2. Determination of various classes of soil salinity for images classification
Soil salinity classification
Item

Abbreviation mark

1
2
3
4

S0
S1
S2
S3
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Electrical conduction level
Ds/m
EC< 8
EC<16>8
EC<32>16
EC>32

Salinity status
proper soil
partly salty
salty
extremely salty
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Figure 5. Spectral reflection of soil salts and proper range for soil salinity assessment Hovari- 2020
Table 3. Determining the relation between EC level and NDSI index – Abadan Island
Code
EC
Index value
Code
EC
Index value
Code
EC
Index value

A1
2.4
0
A11
7.9
1
A21
30/5
6

A2
29
0
A12
8.6
1
A22
33/5
6

A3
2.7
0
A13
9
1
A23
34/2
6

A4
5.2
3
A14
10
1
A24
50/1
8

A5
5.4
1
A15
10.6
1
A25
60/1
9

A6
5.9
1
A16
12.6
2
A26
67/5
10

A7
6.1
1
A17
15.6
2
A27
80/1
3

A8
6.5
1
A18
15.3
3
A28
78/3
12

A9
7.6
1
A19
19
3
A29
82/7
16

A10
7.8
1
A20
25.7
5
A30
101/3
5

Table 4. Changes of classified classes - Abadan Island
2013 2003 1993
83343 98032 93276 The number of pixels
75
88
84
Area
10/45 12/29 11/7
Percent
13/22 4/28
changes rate
14/98 0/06
Percentage changes
84
59
36/67 The number of pixels
11/6
8/2
5/11
Area
24/83 22/2
Changes rate
42/19 60/54
Percentage changes
Volume 11 / Number 3 / 2016

class

S1

S3

2013
84098
75
10/55
12/1
13/78
483
67/34
0/48
0/1

2003
97540
87
12/23
31/43
26/37
483
67/27
4/96
1/04

1993
13246
119
16/61
478
66/58
-

The number of pixels
Area
Percent
changes rate
Percentage changes
The number of pixels
Area
Changes rate
Percentage changes

class

S0

S2

237
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Index (SDVI), Soil Adjusted Vegetation Index
(SAVI). In this study, SAVI index was used. This
vegetation index tries to reduce soil background
effect in vegetal regions through interning a parameter to NDVI formula.

Discussion and Conclusion
Analyzing output of NDSI index, it can be said
that regarding to creation of 4 classes (table 4) in
respect of salinity rate, S2 class has the greatest
surface and S3 has the most changes. S0 class as
the best soil sample of the region with less than
8 dS / m2 salinity is affected by tides of Arvand
and Bahmanshir River. With 119 km2, it has allocated about 16 %of total region area. This level

with a reducing procedure in 2013 reduced to 76
km2. During the interval of 1993 to 2003, we have
had 26% and in second 10 years 14 % reduction
in this class. The slope of these changes is negative towards reduction that this matter might occur
under the influence of the region drainage activities which should be studied. S1 class is a soil in
the border between salinity and relatively proper.
Soils between 8 to 16 dS / m2 with 84 km2 in 1993,
reduces to 75 km2. In the first 10 years section, this
class changes rate is less than 1% but in the second
10 years period, we observe a 15% reduction. S2
class has allocated the greatest level and the least
changes percent to itself. In this class, with 478
km2 in the first 10 years, we observe about 4.1 %
positive change and in the second 10 years less
than 1 % and this level increases to 483 km2 in
2013. This class has a positive growth with a moderate procedure.S3 class as the most salty type of

Figure 6. SAVI map - Abadan Island
Table 5. NDVI index- Abadan Island
NDVI index
year
pixel
area km2
vegetal coverage area percent km2
reduction/ increase rate comparing past10 years km2
reduction / increase rate comparing past 10 years
total region area km2
238

1993
266362
239.73
33.41

717.63

2003
334037
210.63
29.35
-29.09
-12.14

2013
194.401
27.09
-16.23
-7.71

total

-19.84
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region soil which had the lowest level in 1993,
in 10 years interval to 2003 increases with 60%
growth to 59 km2. Between years 2003 to 2013,
this procedure finds a milder slope and lands surface of this class increases to 84 m2 that the percent of these changes is 32%.
Information output indicates negative growth
in S0 class and positive growth in S1, S2 and S
3 classes that the greatest level of changes is in
S3 class. The remarkable point is the reduction of
salty lands additive slope in the second 10 years
between 2003 -2013. Reduction of additive slope
can be under the influence of the region construction activities such as modern drainage that this
matter should be studied in a separate discussion.
Due to existence of a relation between extension of salty lands and changes of vegetal coverage level, SAVI index was used for observation of
vegetal coverage changes (figure 6). Vegetal coverage level in 1993 has been about 239 km2. With
a 12 % negative growth in 2003, this level has reduced to 210 km2. Decreasing procedure of this
level in the second 10 years has found a milder
slope with a 7% reduction and has reached to 194
km2. Generally, it can be said that in 20 years’ time
section, there has been an about 19% reduction
in the studied region vegetal coverage level that
like salty lands extension ,this procedure has had a
slower process in the second 10 years too.
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Abstract
Parallel with population and skeletal extension
of the country cities, their problems and hurts increase too. Among urban crimes, extortion (exaction) is among the most dangerous and barbaric
crimes that human society has encountered till now.
Extortion, besides lots of costs and financial load
has caused extension of pessimism, dread and terror among people and brings about dangerous consequences. This study is an analytical – descriptive
research and library, documentary (using documents, information and statistics of systems and
organizations) and surveying methods were used
in data collection. Plan provision and data analysis
was performed with GIS and Excel software. The
study results show that extortion crime mostly happens in Shiraz borders. Of course, the incidence of
this crime is high in some central regions and old
context due to skeletal – environmental reasons.
Main reasons of extortion in Shiraz city are lack or
shortage of police observations, local position, unawareness of victims and their behavior, skeletal –
environmental texture and time factor.
Keywords: crime, robbery, extortion, Shiraz city
1. Introduction
In most of the world cities, usual crimes are a
serious threat for life, individual totality and human
properties. Extreme incidence of these crimes in urban environments not only contradicts with certain
principles of social system but causes burdensome
tolls, human difficulty and discomfort, wasting of
economic resources, citizens frustration and general gravity in life quality [1].
What is clear is that some places have more
possibility and chance for crime incidence due to
skeletal – environmental features and also cultural,
social and economic characteristics of its citizen240

ship. In contrast, some places are hindrance and
deterrent of criminal situations and this matter has
caused politics and researchers in last two decades
to show special attention to crime time and place
for control and prevention of crime accession.
Today, in universal studies this point has been asserted that criminals in selection of time and place
of crime consider crime commitment place truly
and carefully [2]. Then, this matter has persuaded
criminologists that crime spatial transmittance is
not accidental in various city regions. Therefore, effort for recognition of crime incidence places and
its accession reasons is very important. So, in this
research, regarding to importance and effect of location in creation, number and type of crimes, the
role of skeletal – environmental factors on extortion
crime is studied among 10 regions of Shiraz city.
1.1. Problem statement
Legislator in clause 2 of Iran Islamic penalty law
approved in 1361, has defined crime as follows:
each act or act quit that according to penalty law
requires educative and protecting measure is considers crime and we can’t consider any act as crime
unless under law penalty, educative or protecting
measurements are determined for it [3]. Ferri the
Italian criminologist has called any act which harms
people rights as crime [4]. Also, in Islamic penalty
law in clause 197 rubbery crime is defined as: rubbery is ravishing others property secretly. Robbery
crime is one of the oldest human crimes and among
those crimes which in all historical eras has been
disgusted and disliked by public as a social phenomenon. Therefore, robbery has been an unlawful
issue in all religions and nations laws and has been
fronted with severe punishment and reaction [5].
What is clear is that extortion has had an ascending trend and is not just particular to Shiraz.
Mental, physical and financial hurts which are imVolume 11 / Number 3 / 2016
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posed on victims won’t be resolved till a long duration even after detection and nabbing of the robber
or robbers. Accession of presentiment, unsafety
and severe fear feeling are reckoned among main
effects of this robbery effects. Since extortion imposes irreparable harms not only on pillaged people
financial system but also on the society economy
and spirit. Preventing from its incidence, pursuit
and detection is in the scope of responsibility and
general duties of NAJA and especially posts, police
stations and police officers [6]. Public mobilization
and participation can also be helpful in this matter.
Now, this question is raised that where we should
search for fundamental roots and reasons of extortion? In social and economic structure of this city?
In skeletal structure and environmental conditions?
Or other cases?
1.2. Research importance and necessity
Studying cities map and shape can guide us to
many reasons of crime incidence which are relating to urban environments. By studying urban
roads network in old textures, we can conclude
that these textures are not consistent with present population density and also present usages.
Many characteristics like lack of desirable access in these textures such as effective factors in
crime incidence. Though, in new urban textures
the number of crimes is less than old textures but
incidence of some other crimes like robbery increase due to non-native vehicles traffic. In robbery detection process various factors are effective such as organizational, individual and other
factors and if this process is performed by correct
and systematic method and thought, definitely in
various phases each factor will have its special effects. Undoubtedly, crimes like extortion, besides
unsafety feeling in society level flaws public opinions about police operation. Therefore, importance
and necessity of research is felt more than before.
1.3. Crime theoretical bases
The first efforts for explaining crime and various forms of deviation were performed in biological scope. One of the first French anthropologists
called Broka maintained detection of traits in
criminals’ brain and skull which distinguish them
Volume 11 / Number 3 / 2016

from law abiding people. Sezar in 1870 claimed
that some people are born with criminal tendencies. Recent studies have led to discovery of age
and crime relation so that after 35 years old have
had fewer tendencies for crime commitment.
Also, in about 40 years old criminals somehow try
to amend themselves and avoid from direct crime
commitment (Sheikh Avandi, 2000, 188).
1.4. Research history
Ahmad Reza Ahmadi in 2004 in a study under the title of the impact of disciplinary factors
effective on Banks stick up in great Tehran city
studies precautionary disciplinary factors, lodgment of police with warm weapon in the bank and
also usage of experienced officers and the most effective protect factors in banks, establishment of
electronic systems and danger alarm and closed
circuit camera.
- Habibzadeh in 2006 in a book with the title of
robbery in Iran penal rights has explained robbery
along with hurt from legal point of view. In this
book those antitypes that threats can be performed
against them have considered life, property, ordinate and honor [7].
- Khalatbari in 2005 in a book with the title
of banditry analyzes criminalistics principles and
some approaches of preventing from crime [8].
- Mirmohamad Sadeghi (2008) in a book with
the title crime against property and possession has
completely analyzed robbery legal standards. He
hasn’t considered hurt intensity a requirement of
this crime realization and has treated threat as a
type of mental annoyance. On the other hand, imposing annoyance to victim is not this crime realization requirement [9].
1.5. Research objectives
1.5.1. General aim
Study and analysis of skeletal – environmental
role in extortion crime among 10 municipal regions of Shiraz.
1.5.2. Trivial objectives
- Assessment of lack of lighting relation with
extortion in Shiraz
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- Assessment of environment emptiness relation with extortion in Shiraz city
Assessment of habitation in marginal regions
with extortion in Shiraz- Assessment of habitation in city old context
with extortion in Shiraz
1.6. The research questions
This study has been codified based on the following hypotheses:
- Is there a significant relation between darkness and extortion?
- Is there a significant relation between environment emptiness and extortion?
- Is there a significant relation between slamming and extortion?
1.7. Research method
The method used in this research is a combination of descriptive – analytical methods and
library, documentary (using information, documents and statistics of organizations and departments) and surveying methods were used in collecting data. For data analysis GIS and EXCEL
software was used.
2. Situation, limit and extent of Shiraz city
Shiraz city as Fars center and Iran cultural capital
is located in an almost rectangular shape plain in 28o
and 37 minute of north width and 52o and 40 minutes eastern length. This city height from sea level is
1540 m and its distance from Tehran is 892 km [10].

Map 1. Shiraz city map

Source: Shiraz urbanism and technical assistant
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3. Discussion
Durkheim insisted on the necessity of perception
and analysis of criminality in relation with culture,
time and place [11]. Based on acceptance of this hypothesis that crime is the bitter and abnormal result
of crime incidence place, a new school called criminal geography has been founded. It can be said that
each geographic environment has its special criminals. Also, based on delinquency geography theory
most city delinquency is related to urbanity quality
rather than as a consequence of urbanism itself [12].
What is clear is that some places due to skeletal
and environmental features and also cultural – social and economic characteristics of their inhabitants have more possibility and opportunity for
crime incidence. In contrast, some places are hinder and deterrent of criminal chances [2]. Today,
in universal studies this point has been affirmed
that criminals in selection of crime time and place,
truly and carefully consider crime commitment
place [2]. Then, this matter has persuaded criminologists that crime spatial transmittance is not
accidental in various regions of the city, therefore,
effort for identifying crime incidence places and its
accession reasons is very important. Then, regarding to significance and effect of place in creation,
number and type of crimes, we have addressed examining the role of skeletal- environmental factors
in extortion crime accession in various regions of
Shiraz city in the following paragraphs.
3.1. Studying and comparing extortion crime
among various regions of Shiraz city
Based on acceptance of this theory that crime is
the bitter and abnormal result of crime incidence
environment, a new school called criminal geography has been founded. It can be said that each
geographical environment has its special criminals
[12]. Also, based on delinquency geography theory, the most city delinquency is related to urbanity
quality rather than the result of urbanism itself [12].
One of discussed crimes is extortion. According
to statistics and reports, crimes relating to extortion
are increasing in Shiraz. According to police officers, most criminals have been dwelling in south
of Shiraz city and even other spots but they select
northern regions of Shiraz for their crime commitment, so that from total crimes relating to Shiraz
Volume 11 / Number 3 / 2016

technics technologies education management

extortion , 41% of it have happened in regions 10,
1 and 6 which are enumerated northern regions of
Shiraz city. Professional criminals with self-awareness about this issue that inhabitants of northern
regions of the city are mostly in a suitable status
in economic respect, select these regions for their
crime commitment. After regions 10, 6 and 1, there
are regions 5,9 and 2 which are mostly slumming regions which were constructed in decades 40 and 50
in south Shiraz and have turned these regions to high
crimefocuses. So that most criminals live in quarters
like Banihashemi, Ahmad Abad, Katsabs (Mehadi
Abad), Kozegari , Sheikh Ali Choopan and so on
and these quarters are located in regions 2,5 and 9.
3.1.1. Problems of regions 10, 6 and 1 in
increasing extortion crime
What is clear is that about 41% of extortion crimes
of Shiraz city have occurred in regions 10, 6 and 1
which are enumerated among Shiraz city northern
regions. Professional crimes with awareness about
this matter that inhabitants of city northern regions
are mostly in a suitable status in economic respect,
select these regions for their crime commitment. In
other words, about half of extortion crimes have
happened in north regions of Shiraz city which is
a considerable and discussable figure. The results
obtained from economic-social and skeletal studies
indicates existence of several cases which are encountered in regions 10,6 and 1 like Golestan town,
Guim, Javadieh, Dinkan, some regions of Ghasroldasht region, Eram St. and so on. Some factors such
as setting emptiness, existence of several paths for
criminals escape, existence of gardens, lack of suitable lighting are effective for example, Golestan to
Guim path and in Akbar Abad to Javadieh beltway
due to lack of lighting and lack of police centralization are safe places for criminals. Also, existence of
several routes for criminals escape has made these
two paths dangerous and frangible for extortion
crime incidence. Lack of disciplinary stations in
some unclean regions is among problems these regions are encountered with. By preparing local maps
from incidence of extortion crimes, it was specified
that locating of some disciplinary forces stations in
Shiraz city is not coincident on spots infected to extortion, for example in Javadieh town, there is no
disciplinary forces stations while a considerable
Volume 11 / Number 3 / 2016

percent of Shiraz city extortion crime takes place in
this quarter. Also, in Golestan to Guim path no police patrolling is performed, while this path is one
of the most dangerous places of Shiraz for extortion
crime commitment. Incidence of multiple murders
is a clear reason for this claim.
3.1.2. Problems of regions 2,5 and 9 and old
texture (region 8) in extortion crime
About 37% of crimes relating to extortion in
Shiraz have happened in marginal regions and
city old regions. In other words, these regions
have created a suitable bed and ground for extortion crimes incidence. Young migrants who have
dwelled in these regions have a humiliation feeling and therefore, have selected extortion for their
subsistence. Moreover, lack of effective control
and supervision of police in high crime regions
(Banihashemi, Sheikh Ali Choopan, Kozehgari,
Ahmad Abad, Ketasabs and so on) and inappropriate skeletal status and inordinate density of the region are among factors that seem effective in this
matter. This region has serious problems in respect
of lands utilization, lack of structural balance in
grounds like smallness of lands pieces and houses
scant dimensions, materials low quality and lack
of standard pathways system and non-technicality
of most constructions and shortage of infrastructural facilities.in these regions population density
in area unit, family dimension, sponsorship charge
and population natural growth are higher comparing other city regions. These issues cause creation
of matters like social abnormalities, addiction,
illiteracy, lack of relation or weak relation with
other urban regions so that skeletal problems of
this regions have provided a suitable ground for
various types of crimes and especially extortion.
In old texture, too, existence of narrow and
switchback alleys has caused disciplinary force to
be encountered with problem for security supplying. Access to alleys from various routes, lack of
appropriate sight in the head to the end of the alleys, existence of many sightless spots and so on
causes hiding of criminals in sightless spots and in
case of being seen, different ways are provided for
his escape. Then, limiting access levels in these
quarters and geometrical amendment of pathways
seem helpful in prevention and control of crimes.
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3.1.3. Darkness effect in extortion crime
commitment
Another high crime place is dark locations.
Criminal usually commits in crime in a place
where it is dark and away from others sight. When
the setting is light, the criminal don’t dare to commit crime. Of course, this matter differs in different crimes. A crime like extortion with warm or
cold weapon often happens in dark settings. It is
worth mentioning that we shouldn’t provide the
ground for incidence of violent crimes like extortion with warm or cold weapon that injure the society soul due to saving in power consumption.
3.1.4. The relation of crowd and emptiness of
the location with extortion crime incidence
Setting emptiness is considered another factor
in reduction of security and creating high crime
situations. In some crimes like extortion, the criminal can’t commit crime in a setting which is subject to others view.
Comparing to darkness feature, emptiness of
crimes incidence location has a relatively greater
significance. Extortion is one of crimes which
needs a solitude place. Even in many cases, without solitude settings extortion is not possible.
About 81% of extortion crimes in Shiraz have
taken place during the night and especially in the
last hours of the night and others have happened
during the day.
4. Conclusion and suggestions
The main aim of this study is to identify factors effective on extortion crime in Shiraz city in
1393. According to performed etiology, the crime
of extortion in this city is due to 5 factors : lack
or shortage of police observations, local situation,
lack of awareness and behavior of victim , skeletal-environmental texture and time factor.
In the studied research, most committed crimes
have occurred in north regions of Shiraz city. Criminals often dwell in south of Shiraz city and even
other cities and regions but select northern regions
of Shiraz city for their crime commitment s that
from total crimes relating to extortion in Shiraz,
41% of it has occurred in regions 10,1 and 6 which
are considered among northern regions of Shiraz
244

city. Professional criminal with awareness about
this matter that people habitant in north regions of
the city are often in a suitable status economically,
select these regions for their crime commitment.
After regions 10, 1 and 6, there are regions 5,
9 and 2 which are mostly weedy and zagheneshini
regions which have been created in south Shiraz in
1340s and 1350s and turned these regions to jormkhiz focuses. So that most criminals live in quarters
like Bani Hashemi, Ahmad Abad, Ketabs (Mehdi
Abad), Kozegari , Sheikh Ali Choopan and so on
and these regions are located in regions 2,5 and 9.
People who live in weedy and crowd quarters and
habitants are faced with hard social and economic
conditions and tolerate many problems. Bereavement and lack of urban life facilities in informal
habitants comparing with other urban regions, high
unemployment rate, problems of adjustment with
social environment , non-familiarity with urban occupations, extreme population density, unsuitable
status of residential setting, governance of poverty
culture, widespread family dimension, cultural dichotomy and the like have provided appropriate
grounds for increasing of social delinquencies such
as extortion in marginal regions. Residential units
of weedy regions comparing with urban regions
are old and have a small infrastructure, inappropriate structural materials and imperfect equipment.
Dwellers of these regions often don’t have welfare facilities of urban families. Severe feeling of
prostration, inferiority complex, seclusion desire,
believe in fortuity , severe patriarchy and inability
feeling shapes poverty culture in one side and on
the other side is underling various types of social
deviations and delinquencies.
Indeterminate possession status, discrete residential texture, rural texture along with very low economic power and most importantly exuberance and
increasing trend of social and cultural abnormalities
are among other problems of slumming regions.
In old texture, too, existence of narrow and
switchback alleys has caused disciplinary force
faces problem regarding security supplying. Access
to alleys from various paths , lack of appropriate
view in the head to end of alleys , existence of many
sightless spots and so on cause hiding of criminals
in sightless points and in case of seeing, different
routes are provided for their escape. Then, limiting
access levels in these quarters and pathways geoVolume 11 / Number 3 / 2016
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metric amendment seems helpful in preventing and
control of crimes. What is clear is that historical
parts need repair and regeneration due to importance and historical value and the rest can also be
reconstructed regarding to present needs.
4.1. Suggestions
- Public instruction and notifying people about
nonuse of personal vehicles by mass media and
press (since people are often unaware of potential
dangers may be awaited them from personal vehicles, it seems that provision and broadcasting of
some programs by mass media could be helpful in
increasing people awareness.)
- By providing local maps from extortion crimes
incidence, it was specified that locating some disciplinary forces stations in Shiraz city is not coincident
with regions infected to extortion crime for example
in Javadieh town , there is no disciplinary force station while a considerable percent of Shiraz extortion
crimes takes place in this region and its margins. In
this regard, it is suggested that some stations to be
transferred to new spots so that prevention and supervision performs with more precision.
- Effort for reduction of relative bereavement
through just distribution of facilities and wealth and
also other components mentioned in the research
- Creating appropriate lighting in the paths of
Golestan to Guim and Akbar Abad to Javadieh
and city south beltway
- Police perpetual patrolling in paths of Golestan to Guim and Akbar Abad to Javadieh during
the night and slapping dubious cars down
- Skeletal amendment and improvement of
slumming regions
- Operating some regions of ole texture which
don’t have historical value and significance
- The lower the people education, the greater
their tendency for committing extortion crime,
more effort should be made for families’ instruction and reduction of illiteracy level
- Increasing citizens social trust rate for increase of social adjustment and creation of ground
for social trust increase to disciplinary and security institutions
- More and more appropriate disciplinary coverage of some regions with constructing posts and
disciplinary stations
Volume 11 / Number 3 / 2016

- More interaction of disciplinary forces with
people and providing public instructions by social
agents settled in police station and notifying people
- Usage of public forces and mobilization for
more control and supervision on quarters
- Creating suitable bed for people participation
for preventing extortion crime
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Abstract
The focus of attention of police organisations
in many developed countries is the question how
to cope with increasing social change? Traditional
organisational and performance models do not
reach the expected results and therefore a solution
should be found in a completely new approach to
the role of the police in society. The belief that only
the police are responsible for the state of security
in a society has no realistic foundation and there
is a growing awareness that besides the police,
as the major factor in public safety, other stakeholders within society must take on a share of responsibility. Developed societies are creating new
security networks that include an increasing number of stakeholders. In these networks the police
have a new role where instead of being the only
safeguard to law and order with a predominantly
repressive mode of action the police are becoming
a public service to citizens to assist them in solving many problems, which are essential to their
quality of life. The traditional security component
remains in the hands of the police but its work has
been extended to include new tasks. This requires
a completely new concept of work for police organisations. The new concept has been labelled
as Community Policing and is accepted in many
developed countries, while this trend is inevitably
being followed by countries in transition.
Key words: police, youth, school, pupils, Chi
square test, analisis.
1. Introduction
The police in BiH have taken the path of reforms and it’s on the way to transform the overall organisation and method of policing. If Bosnia and Herzegovina wishes to join the developed
countries of Europe and the world then there is no
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alternative to this process. It is therefore a major
challenge to empirically examine the relations between citizens and the police under the current traditional policing model and to incorporate the research results through application into a new and
contemporary model of police organisation.
Within our quantitative analyses of the below
sets of data the perceptions, opinions and attitudes
of communities towards the police were assessed.
Through a univariate analysis of data obtained
from the responses to survey questions amongst
primary and later secondary school pupils, followed by a comparative view of their responses to
identical questions, their perceptions and attitudes
towards the police were examined.
Bivariate analysis (cross tabulation) was conducted in order to determine any statistically significant differences that existed between the responses
of male and female pupils and their answers in relation to the type of school they attended. In this way
an insight was gained into whether and in what way
gender and age differences between youths helped
determine their perceptions of the police.
2. Youth and the police
Perceptions, attitudes and expectations significantly determine the perception of the behaviour
of others and can impact on one’s own behaviour.
When it comes to authorities in democratic societies it is important to consider the nature of relations
between certain categories of citizens and representatives or members of those institutions that have
the authority, namely the legitimate power of social
repression, to control and prevent human conduct
that violates laws and other social norms.
Through a process of socialisation within the
family, at school and through acculturation in certain situations and forms of social life young people
Volume 11 / Number 3 / 2016
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learn and adopt a values system where respect for
social duties and authorities is an essential component of their sociability. However, this process is
not linear where parental authority complements
the authority of a teacher and later that of professors and subsequently through employment, the authority of superior managers, and to the holders of
political power. Not only that, not all young people
will equally and uniformly adopt positive attitudes
towards the authorities and moreover they will experience identical situations, encounters and communication differently, which is how life experience is gained in the process of social maturation.
Therefore, in the initial stages of our analysis
focus was given to presenting the results of the
review research conducted using a sample of pupils from primary and secondary schools with the
so-called juvenile status of fourteen to less than
eighteen years of age.

For both samples the age structure, viewed according to grades, was mostly uniform with the
exception of a statistically significantly lower participation rate for pupils in the final grades in both
types of school.
What is the conduct of a police officer on the
ground?
How do citizens act when they encounter a police officer?
How do citizens act when a police officer addressed them with a question?
How do citizens and police officers perceive
a situation where a police officer arrives at their
door?
The ratio of male and female respondents was
fully balanced and therefore we can expect that
any significant differences in the perceptions and
attitudes of pupils will not be the result of any unevenness in the sample, but will be a reflection of

Table 1. Overview of data on the sample of pupils from primary and secondary schools by grades
Primary schools
Gender

grades

Secondary schools
total

grades

total

V
VI
VII
VIII
N
%
I
II
III
IV
N
%
Male
45
91
107
19
262
47,5
50
30
74
18
172
47,6
Female
65
79
111
34
289
52,5
29
47
99
14
189
52,4
N 110
170
218
53
551
79
77
173
32
361
Total
100,0 %
100,0 %
% 20,0 % 30,9 % 39,6 % 9,6 % 100,0 %
21,9 % 21,3 % 47,9 % 8,9 % 100,0 %

Table 2. Overview of the number of surveyed pupils in the area covered by the police stations of Zenica
Doboj Cantonal Police Administration
Area covered by police
stations
Centar
Crkvica
Nemila
Tešanj
Usora
Doboj-Jug
Zavidovići
Maglaj
Žepče
Visoko
Kakanj
Breza
Olovo
Vareš
Total

Primary school
pupils
109
43
20
50
20
20
50
50
30
40
39
30
30
20
551

Proportion of primary school pupils, P = 0.50
Volume 11 / Number 3 / 2016

Secondary school
pupils
42
39
42
10
43
20
30
40
40
20
20
15
361

Total
151
82
20
92
30
20
93
70
60
80
79
50
50
35
912

Participation in percentage
(%)
16,6
9,0
2,2
10,1
3,3
2,2
10,2
7,7
6,6
8,7
8,6
5,5
5,5
3,8
100,0
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different positions and interests influenced by age
and gender in the unfolding process of socialisation and social acculturation.
The selected sample was 912 pupils or more
precisely 551 primary and 361 secondary school
pupils, of which 434 were male (47.5%) and 478
were female.
Table No. 2 shows that the largest number of
pupils was surveyed in the areas covered by the
Zenica police station Centar with 109 pupils or
16.6% of the total number of respondents, then the
area covered by the police station Kakanj with 50
or 10.2% and in the area covered by the police station Zavidovići and the police station Maglaj also
with 50 pupils or 10.2%.
As for the sample shown, our study included
twice as many primary school pupils in order to
maintain a quota ratio in line with the fact that
twice fewer pupils attended secondary school in
these areas. The survey was conducted in groups
according to grades and hence it is impossible to
speak about the representativeness of the sample,
but rather a relatively appropriate quota sample
and interviewing method, which is often adopted
in overview research involving school pupils.
The structure of the questionnaire used for pupils was designed to:

– obtain an insight into their knowledge of the
police call number (through two questions);
– determine whether the pupils knew the
officers who patrol around their school
(through two questions);
– address the ‘dark figures’ related to exposure
to violent crime and theft at or in front of
schools (through two questions);
– learn about the behaviour that pupils exhibit
in situations where they meet a police
officer or when they are asked to answer a
police officer who addresses them (through
two questions).
– One question directly corresponded to the
contemporary model of community policing;
in terms of content it was related to the
pupils’ assessment/expectation of whether it
would be good for one police officer to be
more frequently present in the vicinity of
their schools.
The remaining three questions were formulated
differently for primary and secondary school pupils,
while, in our opinion, one question (“What do you
think a police officer should do?”) was inappropriately set with a poor structure of answers offered,
hence it will not be included in further analyses.

Table 3. Overview of responses to the question: “Do you know the police call number?”
Phone
No
121
122
120
Total

Primary school pupils
total
male female
N
%
1
7
8
1,5
261
282
543
98,5
0
0
0
0
262
289
551
100,0

Secondary school pupils
total
male female
N
%
7
3
10
2,8
163
186
349
96,7
2
0
2
0,6
172
189
361
100,0

Combined
Total
N
%
310
33,9
602
66,1
2
0,6
912
100,0

Table 4. Overview of responses to the question: “Do you know the police officers who patrol around
your school?”
Primary school pupils
Response
Yes
No
Total
248

male
108
(41,2 %)
154
(58,2 %)
262
(100,0 %)

female

Secondary school pupils

total
N

82
190
(28,4 %)
207
391
(71,6 %)
289
551
(100,0 %)

%
34,5
65,5
100,0

male

female

58
(33,7 %)
114
(66,3 %)
192
(100,0 %)

62
(32,8 %)
127
(67,2 %)
199
(100,0 %)

Combined

total

Total

N

%

N

%

120

33,2

310

33,9

241

66,8

602

66,1

391

100,0

912

100,0
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Two separate questions were posed to primary
and secondary school pupils; their answers are interpreted in the further sections of our analysis.
3.1. Familiarity with the Police Telephone
Number
Do pupils of different ages and gender know
that the police telephone number is an important
piece of information about the police that should
be present in the minds of young people? Data
on those who knew the exact telephone number
is irrelevant in terms of interpretation, but rather
whether pupils varied greatly by age and gender
amongst those who were mistaken when citing the
police telephone number.
The data in this table shows that the total pupil
sample knew the police telephone number and that
there was neither a significant difference between
primary and secondary schools nor between male
and female pupils.
3.2. Familiarity with Police Officers Patrolling around Schools
The extent to which pupils recognise the police
officers that patrol around their school is an important indicator of the ‘psychological closeness’
of the police in the minds of young people.
Summary data in the schools shows that only
33.2% of secondary pupils knew the police officers who patrol around or in front of their school;
here there are no major differences between male
and female secondary school pupils.
Identical data was obtained for primary school
pupils (34.5%), but among them there were major
differences between male and female pupils. Specifically, 41.2% of male and significantly less female
(28.4%) pupils recognised the police officers who
patrol around their schools. There was no difference
between male and female secondary school pupils.
Yet overall, it is unsatisfactory that the majority
of pupils of all adolescent ages did not know the
police officers tasked with patrolling around their
schools. This speaks of the need for greater police
cooperation with schools at a level that would be
interesting to this adolescent age group.
From the standpoint of the overall objective of
our study, an important conclusion is that only evVolume 11 / Number 3 / 2016

ery third (33.9%) minor knows the patrol officers.
This research finding directs us to emphasise the
current need to provide more information for young
people in primary and secondary schools, especially concerning the fundamental assumption of communication and cooperation with the police.
3.3. Exposure to Criminal Events and Violent
Behaviour
Through two questions we addressed the issue
of the presence of ‘dark figures’, which refers to
undocumented minor or major forms of violent
behaviour or the criminal events of theft of personal items. It is known that many of these events
are not reported to the police, either because a part
of them is resolved at the level of an academic
institution or because pupils remain quiet about
a number of other forms of bullying for fear of
reprisals from the perpetrators.
Answers to these questions provide an insight
into the extent of criminal and deviant behaviour
to which primary and secondary school pupils
have been exposed.
Overview of responses to the question “Were
you or someone from your class ever …
Table 5. …attacked at or in front of the school?”
Pupils
Response
Yes
No
Total

Primary schools Secondary schools
N
195
356
551

%
35,4
64,6
100,0

N
131
230
361

%
36,3
63,7
100,0

Table 6. “…robbed at or in front of the school?”
Response
Yes
No
Total

Pupils
Primary schools Secondary schools
N
%
N
%
261
47,4
214
59,3
290
52,6
147
40,7
551
100,0
361
100,0

The stability of the percentage of pupils who
were exposed to violent behaviour and criminal
events in primary and secondary schools (with
the absence of any significant differences between
primary and secondary schools) directly indicates
that 326 pupils, of which 176 were male and 150
female, were exposed to violent behaviour, which
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the community assessed the need (and desire) for
a greater police presence near their institutions,
presents an important motivating factor to accelerate the establishment of the modern model of
police organisation. A direct justification for such
a conclusion is found in the answers given by
primary and secondary schools pupils to the two
questions shown below.
One in five male pupils (19.5%) and a third
of female pupils (31.5%) from primary schools
emphasised that they fear ‘unknown’ people who
come into the schoolyard. Bearing in mind the significant presence of drug dealers and older juveniles who are bullies this is a realistic and strong
reason for an increased police presence and better control of individuals demonstrating suspicious behaviour and who are present in or near the
schoolyard without a justifiable reason.
Testing the significance of the differences confirmed the difference in the responses of male and
female respondents in secondary schools to the
question of whether they or anyone from their
class had ever tried drugs. The results are in line

could be illustrated in the sense that every third
pupil has acquired (is acquiring) such negative
‘safety’ experiences.
In terms of exposure to criminal or delinquent
behaviour, the theft of personal items that occurred
in or outside of the school, 47.4% of primary school
and 59.3% of secondary school pupils were exposed
to such instances. Such data leads to the conclusion
that the ‘dark figure of crime’ is extremely high
in primary and in secondary schools in particular,
while, according to police data, there is very little
reported and registered crime of this type.
In the light of the above data one should consider the desire of those pupils that believed...
The obtained data undoubtedly points to an explicitly expressed need amongst young people for
an increased presence of police officers in schools
and their surroundings. Female pupils were more
vocal than male pupils in stressing this need in primary and in particular in secondary schools.
As such, police practices are an essential precondition for community policing. Our data, according to which 86.6% of juvenile members of

Table 7. “It would be good for one police officer to be more frequently present in their school?”
Primary school pupils
Male

Response

N
235
27
262

Yes
No
Total

%
89,7
10,3
100,0

Female
N
275
14
289

Secondary school pupils
Total

%
95,2
4,8
100,0

N
510
41
551

Female

%
92,6
7,4
100,0

N
122
50
172

%
70,9
29,1
100,0

Male
N
158
31
189

%
83,6
16,4
100,0

Total
N
280
81
361

%
77,6
22,4
100,0

Table 8. “Do people whom you are afraid of come to your school or schoolyard?”
Primary school pupils
Male

Response
N
51
211
262

Yes
No
Total

Female
%
19,5
80,5
100,0

N
91
198
289

Total
%
31,5
68,5
100,0

N
142
409
551

%
25,8
74,2
100,0

X2=10.383 with degree 1 freedom. 0.001 there are major differences responses between male and female respondents

Table 9. “Did you or anyone from your class ever try a drug?”
Secondary school pupils
Male

Response
Yes
No
Total

N
58
114
172

Female
%
33,7
66,3
100,0

N
34
155
189

Total
%
18,0
82,0
100,0

N
92
269
361

%
25,5
74,5
100,0

X2=11.735 with degree 1 freedom. 0.001 is statistically significant
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with numerous other overview studies on the topic
of drug abuse in secondary schools conducted in
recent years in BiH. According to our findings, it
appears that every third teenage boy in secondary
school and one in five teenage girls have been in
some sort of a situation where they could experiment with drugs, most likely on school premises
or in front of the school.
Therefore in this sense a higher police presence
in and around schools would result in a reduction in
dealer persuasion and resale and would also probably result in a lower rate of experimental drug consumption in general among the minor population.
It is also reasonable to assume that a greater
level of confidence amongst pupils in the police
would thus be developed, aside the provision of
necessary warnings and useful information to the
police to combat the presence of drug dealing in
schools in a timely manner.
The next two questions reflect the current attitude of the youth towards the police and show
the real needs and possibilities for improvement
through an increased expression of confidence
amongst primary and secondary school pupils.
3.4. Pupils Relationship with the Police
Through the following two questions we wanted to learn more about the relationship that minor
members of the community have with the police,
namely to what extent their relationship is emotionally positive and or more or less cooperative.
Primary school pupils also clearly differed
significantly from secondary school pupils in ex-

pressing a positive attitude towards the police: the
response under a) “glad for you feel safe” was
selected by 57.2% of primary and only 23.8% of
secondary school pupils.
This is probably due to the adolescent phase
that secondary school pupils are in as it is characterised by a general resistance to authority and this
extends to the police officers that they see around
town. However, it should be noted that this does
not affect the formation of an extremely negative
attitude, as reflected in response b) “do not like
seeing a police officer” to which twice as many
(9.1%) secondary school pupils responded, compared to 4.7% of primary pupils.
The differences in the responses between male
and female pupils were not statistically significant
at the primary school level, while there was a significant difference (x2=11.973) between males
and females in secondary schools. Specifically,
twice as many female pupils in secondary schools
(31.2%) selected the answer a) “glad to ...” than
male pupils (15.7%).
Generally, it can be concluded that age up until the level of completion of primary school determines an emotionally more positive attitude
towards the police, while in secondary school the
adolescent phase generates an indifferent attitude
amongst youths towards the police; this is more
pronounced amongst male than female secondary
school pupils.
From the standpoint of improving police cooperation with juvenile members of the community the organisational units of the police administration responsible for the treatment of juveniles

Table 10. Overview of responses to the question: “When you see a police officer…”
Primary school pupils
Modalities of responses

Male

Female

N
%
N
%
a) you are glad for you feel safe 146 55,7 169 58,5
b) you do not like seeing a
police officer because you
13
5,0 13 17,0
become frightened
c) you do not care at all
103 39,3 107 37,0
Total
262 100,0 289 100,0

Secondary school pupils

Male

Female

Male

Female

N
%
315 57,2

N
27

%
15,7

N
59

%
31,2

N
86

%
23,8

26

17

9,9

16

8,5

33

9,1

4,7

210 38,1 128 74,4 114 60,3 242 67,0
551 100,0 172 100,0 189 100,0 361 100,0

Chi square between male and female pupils in primary schools is not statistically significant X2= 0.434 with df = 0.434 at
0.805 level.
Chi square betwee n the responses of male and female secondary school pupils is statistically significant X2 = 11.973 with two
degrees of freedom significant significant at the level of -003
Volume 11 / Number 3 / 2016
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Table 11. Overview of responses to the question: “Should a police officer ask you a question, you would:”
Primary school pupils
Modalities of responses

male

female

N %
N
a) tell everything that is known to you 218 83,3 236
b) answer but feel uncomfortable
29 11,1 49
c) I would not say anything
15 5,7
4
Total
262 100,0 289

%
81,7
17,0
1,4
100,0

male

Secondary school pupils
female

male

N
% N %
N
454 82,4 89 51,7 117
78 14,2 40 23,3 58
19 3,4 43 25,0 14
551 100,0 172 100,0 189

%
61,9
30,7
7,4
100,0

female
N
206
98
57
361

%
57,1
27,1
15,8
100,0

Chi square of differences between male and female primary school pupils is X2=10.913 with two degrees of freedom, statistically significant at the level of 0.004.
Chi square of differences between male and female secondary school pupils is X2=21,113 with two degrees of freedom, statistically significant at the level of 0.000.
Chi square of differences between primary and secondary school pupils is X2=13.7862 with two degrees of freedom, statistically significant at the level of 0.01

should give more thought and emphasis to preventive actions in terms of cooperation with secondary schools and study the causes behind such a
lack of positive attitudes amongst male and female
secondary school pupils. In particular, they should
study actions that could influence the emotionally
positive attitude which is evident amongst primary school pupils, so as to avoid this changing into
an indifferent attitude that cannot form a good basis for developing cooperation between the police
and the community.
The difference between the answers provided
to this question by primary and secondary school
pupils was statistically significant and therefore
we can definitely conclude that age significantly
determines a decline in relations between youths
and the police. This is not only on the emotional
level but also on the behavioural level, since the
adolescent years significantly increase the sense
of inconvenience when communicating with the
police and the tendency to refuse to communicate.
Conclusion
From the standpoint and the overall objective
of our research, to analyse the reflected conditions
and situations in the transition processes in Bosnian and Herzegovinian society for establishing a
contemporary model of policing based on cooperation with the community, it was important to
consider the relationship that the youngest members of society have with the police, as an engine
of social authority, at different age levels. This
process takes place in an ambivalent psychologi252

cal state because young people are aware that the
police protect them and ensure their uninhibited
development in a social and material sense but at
the same time the police are a control mechanism
for their behaviour in any situation that involves
displays of any form of socially undesirable behaviour, especially when their deviant behaviour
becomes criminal or delinquent.
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Abstract
Present paper brings up an evaluation of the real
scenario of the basic sanitation in Brazil, based on
the capitals states and the Federal District, according to the data supplied by the National Sanitation
Information System (SNIS). The developed methodology is based on the analysis of the indicators
referring to water, sewer, economic and financial,
and quality, by applying the ELECRTE TRI method in order to allocate the data in pre-determined
classes. The presented diagnosis indicates results
considered mostly either bad or awful, in contrast
with the reality of a country which is currently under a deep transformation and growth process. An
effective change in the current sanitation policy is
made necessary in order to reach the universalization of systems, therefore promoting its compliance to all Brazilian population.
Key words: Sanitation, Water Supply, Multicriteria, ELECTRE TRI.
1. Introduction
Water is essential for life. Approximately 2/3
parts of Earth are covered by some kind of water.
However, as the world population growths, the demand for water raises increasing worry around the
risk of water unavailable in the future. The water
use increasing occurs in different contexts, such
as: industry, agriculture, energy generation (including nuclear energy generation) and also for
human direct consume, specially for drinking and
other basic human necessities. So it is necessary to
carefully manage and control water use and treatment, aiming to prevent an expected scarcity.
An interesting problem that emerges in this context is: How to assign cities into categories or class,
taking into account their sanitation conditions? FigVolume 11 / Number 3 / 2016

ure 1 illustrates this problem, were the performance
of Class 1 is higher than Class 2, that is higher than
Class 3, which is higher than Class 4 and so on, in
such way that performance of Class n-1 is higher
than Class n, which is the lowest class.
[1] called this kind of problem as a sorting one.
Therefore, it is possible to build encapsulated relationships, based on the preference relationships
exposed in the previous paragraph, so one can say
that: Class 1; Class 2; … Class n-1; and, Class n.

Figure 1. The sorting problem
There are some indicators for evaluating water management and basic sanitation services.
Most of them adopt compensatory methods for
aggregating evaluations under multiple criteria
viewpoints, in order to build an indicator that
summarize water management. In a compensatory method, a poor performance under a criterion
could be compensated by a high performance on
another criterion, which should allow equivoques
while analyzing the results. In order to explain the
conceptual difference between compensatory and
non-compensatory approaches, [2] has make use
of a volleyball game, as follows:
Consider an volleyball match, in which team
A wins team B by 25 to 5 in the first set; but lose
the three following sets to team B by 25 to 20. In
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this situation one could adopt the following procedures to identify the winner of the match:
a) Use the sum of the points gained by the teams
in each set. In this case, team A would be the winner by 85x80. This procedure could be classified
an compensatory approach.
b) Use the number of game sets that each team
wins. In this case, team B would be the winner by
3x1. This procedure could be classified as an noncompensatory approach.
In other hand, there are also some models that
use non-compensatory approaches, such as Artificial Neural Networks (ANN) and Datamining for
sorting water management and basic sanitation services. In these approaches, it is usual that the classes in figure 1 being modeled as parts of a partition.
So there is no superposition among them and the
object is usually classified in the class in which its
membership or nearby is higher. These approaches
works well in situations where there are no preferences relationships among classes that are actually
part of a partition. In the other hand, they do not
take into account the encapsulated relationships
that exists in ranked classes problems.
Present paper faces the challenge by building
and applying a non-compensatory model for sorting water management and basic sanitation services, taking into account into the encapsulated preference relationships that exist among the categories.
The modeling, based on the application of ELECTRE TRI [1] multicriteria method and on the data
supplied by the Brazilian National Sanitation Information System (SNIS), was applied to evaluate Brazilian capital cities sanitation systems under aspects
such as water, sewer, quality and economic and financial. The option to evaluate data referred to capital cities from Brazil is based on their representative
and leadership skills in that emergent economy.
Behind this introductory section, there are other
four sections in this paper: section 2 presents a brief
summary on Muticriteria Decision Aid (MCDA),
focusing on ELECTRE TRI method, which was
adopted in the modeling; section 3 shows the biographical review around the criteria set adopted for
evaluating cities’ sanitation conditions; section 4,
describes the modeling and its results; and, section
5 reports the conclusion of the research. At the end
of the paper the reference are listed.
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2. About Sanitation in Brazil
According to United Nations [3] the access to
basic sanitation is, as a right itself, a crucial human
development objective: for millions of people the
fact of not having a safe, private and convenient
sanitary installation is a daily source of indignity
as well as a threat to wellbeing. But sanitation is
also a way to achieve even vaster human development objectives. Without basic sanitation, the benefits of access to potable water diminish and the
inequalities of health, gender and others associated to the deficit of sanitation, make the progress in
education, poverty reduction and wealth creation
systematically harder.
[4] establishes national guidelines for the basic
sanitation and defines sanitation as being a group
of services, infra-structure and operational installations of: water supply, sanitary sewer, urban
cleaning, handling of solid residues and drainage
and handling of rainwater.
Regarding the Brazilian reality, [5] point out
the main factors which are responsible for the
scarcity of sanitation infrastructure in the country,
as follows bellow:
– Elevated rates of urban population growth;
– Aggravation of social inequalities and of
income distribution and of opportunities;
– Fragmentation of public policies of
sanitation services supply, with multiple
agents and low level of actions integration;
– Problems related to the concession and
regulations of sanitation services, involving
both the grantor and grantee powers;
– Low capacity of investments in many
counties;
– Lack of technological update and scarcity of
human resources;
– Lack of management update, scarcity
of statutory and regulatory instruments,
precarious information base and lack of
resources of decision support;
– Lack
of
administrative
continuity
and of mechanisms which assure the
implementation of actions and regulations
from planning, when existing, of effectively
evaluation procedures of undertaken actions
and of correction dynamics of correction of
such actions when necessary.
Volume 11 / Number 3 / 2016
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The Atlas of the Metropolitan Regions, published by the The Brazilian National Water Agency
[4] consolidates the planning of the water supply
for the great urban centers of the country, based
on the diagnosis of the springs and of the existing water infrastructure and of the identification of
the best technical alternatives and of the necessary
investments that will assure the compliance to the
demands for the human water supply until 2025,
such regions still necessitate investments of about
R$12.024 million (Brazilian currency), benefiting
286 counties and about 70 million inhabitants besides investments in collecting and treating sewers
for the protection of capitation sources and springs
that supply the evaluated counties, resulting in a
volume of R$15.7 million.

ELECTRE TRI sorts the alternatives among
the classes in C, following two steps:
a. Building outranking relationships S, which
characterizes how the alternatives are
compared to the class limits;
b. Exploiting the relationship S through two
assignment procedures in order to assign
each alternative to a category.

3. About MCDA
Multicriteria methods are classified into the
following families: Multi Attribute Utility Theory
(MAUT), Interactive Methods and Outranking
methods. The Outranking methods use a noncompensatory logic to build relations of dominance and taking into account the decision-maker
preferences. In other words, the main principle of
outranking is that an alternative a out ranks another one b if it has not worst performance than b,
under the major importance criteria.
As reported in [6], the most famous families
of outranking multicriteria methods is ELECTRE
(ELimination Et Choix TRaidusaint la rEalité),
which is composed by the following methods:
ELECTRE I [7], ELECTRE II [8], ELECTRE III
[9], ELECTRE IV [10], ELECTRE IS [11] , ELECTRE TRI [12], [13] e ELECTRE TRI-C [14].
ELECTRE TRI is designed to approach sorting
problems, in which alternatives of a set A = {A1,
A2, ..., An} are allocated into a set of categories C
= {C1, C2, ..., Cj} , considering the performance
of the elements in A under a set of criteria F = {g1,
g2, ..., gm}.
The classes in C obeys preference relationships
in order that an alternative into C3 is better than an
alternative into C2 that is better than one into class
C3, so that an alternative into class Ck+1 is better
than other one that relies into class Ck. The classes
are delimited by lower profiles, as shown in Figure
2. The exception is class C1, which is unlimited.
Volume 11 / Number 3 / 2016

Figure 2. Categories in ELECTRE TRI
3.1 Outranking in ELECTRE TRI
As reported in [1], these relations make possible the comparison between an alternative a and
a profile bh. As reported in [2] the statement that
aSbh means that “alternative a has performance not
worser then the profile bh”. While validating the
statement aSbh two conditions should be verified:
– Concordance: so that aSbh is accepted
throughout a sufficient majority of criteria.
– Non-discordance: when in the condition of
the expected concordance, no criterion in
the minority should oppose to the statement
aSbh.
The concordance is evaluated using a concordance degree C(a, bh) with the statement “a is not
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worst than bh under the criterion gj”. In the other
hand, a partial discordance degree dj(a, bh) that
express the discordance degree with the statement
“ a is not worst than bh under the criterion gj “’.
Based on these indexes, a credibility degree (a,
bh), that expresses the confidence with statement
“a is not worse than bh” is calculated. To define
the outranking relation, a credibility cut-plane, is
adopted. So that
3.2 Assignment procedures
To assign an alternative to a category, the
ELECTRE TRI method defines two classification
procedures:
(I) The pessimistic (or more exigent) classification procedure is described as follows:
– Compare a successively with bj, for j = p;
p – 1, …, 1.
– Consider bh as the first profile limit so that
aSbh, and classifies a into class
– Ch+1
– If there is no one profile bj such that aSbj,
then a is classified into the lowest class:
Class C1.
(II) The optimistic classification procedure (or
disjunctive) is described as follows:
– Compare bj , j = 1; 2, …, p successively
with a.
– Consider bj as the first profile such that bj>a,
and classifies a into class Ch.
– If there is no one profile bj such that bjSa,
then a is classified into the highest class:
Class p+1.
In the present work it is used the more conservative classification or pessimistic procedure, in
order to make a more exigent classification.
4. The modelling
The proposal is structured in four steps, as follows:
I. Selecting the alternatives to be sorted
II. Defining the set of criteria and their weights
III. Getting the performance of the alternatives
under the criteria set
IV. Defining the categories
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V. Running ELECTRE TRI procedure of
sorting and analyzing the results
4.1 Selecting the alternatives to be sorted
Brazil is a country located at South America
and with a large number of hydrology networks,
including the Amazon Basin which is the largest
one around the word. Although this abundance
of water is a fact, Brazil has a growing economy
and a population of about 120 millions of people
concentrated in urban areas, which arises the challenges of sustainable growth and water management. To highlight the importance of this study, we
highlight that according to the Brazilian Institute
of Geography and Statistics ([15]) 99,4% of the
Brazilian counties supply treated water. It means
a deficit in treated water supply around 12 million
of residences in the country as a whole with no
access to treated water supply. Another relevant
information is that there is about 34,8 million of
Brazilian citizens, without access to sanitation
sewer systems, which can raise the number of diseases and threat sustainable development. These
observations highlight the relevance of studying
this problem, taking Brazilian data as reference.
Among the Brazilian counties, we have chosen
to work with the data from the Brazilian States
capitals and also Brasilia (the capital of Brazil).
This choice is supported by the fact that the capitals are reference for the other counties in the
states and also because their high demand for both
volume of treated water and sanitation sewer systems, as a result of a great urban concentration.
Table 1 shows the list of the 27 counties compose
the set of alternatives in the modeling.
4.2 Defining the set of criteria and their weights
Table 2 presents the criteria set adopted in the
modeling which are the compound indicators
available from the Brazilian System of Sanity
Indicators ([16]) and are based on the directions
from the Brazilian National Health Foundation
(FUNASA, 2006), that has highlighted that access
to water within the parameters of potability should
satisfies the needs of hygiene, feeding and control
and prevention of diseases, providing a good level
of quality life. The management of residential and
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industrial effluents aims at controlling and preventing diseases related to them, besides avoiding
contamination and pollution of both the soil and
the water supply reservoirs. The criteria in Table
2 are grouped into 4 main groups or dimensions:
Economic-financial, Quality, Water and Sewer.
The criteria weights have been determined by
consulting a set of specialists, trough an online
questionnaire. The questionnaire was sent to Brazilian professors or researchers which are specialists in the fields of hydrology or water resources or
basic sanitation or alike, as well as to professionals related to the water supply companies.
Table 1. Set of alternatives
County
Aracaju
Belém
Belo Horizonte
Boa Vista
Brasília
Campo Grande
Cuiabá
Curitiba
Florianópolis
Fortaleza
Goiânia
João Pessoa
Macapá
Maceió
Manaus
Natal
Palmas
Porto Alegre
Porto Velho
Recife
Rio Branco
Rio de Janeiro
Salvador
São Luís
São Paulo
Teresina
Vitória

County code
AR
BE
BH
BV
BB
CG
CB
CT
FL
FZ
GO
JP
MP
MO
UM
NA
PL
PA
PV
RE
RB
RJ
SV
SL
SP
TZ
VT

As one can see in the Appendix, the importance
of each criterion was based on a scale of 0 to 10.
Based on the answers collected in the survey, the
weight input at the ELECTRE TRI method for
determining the outranking relationships was defined by the cut mean from the specialists’ evaluVolume 11 / Number 3 / 2016

ations, e.g. the arithmetic mean, discarding both
the highest and the lowest values. Third column of
Table 3, shows the values of these weights.
4.3 Performance of the alternatives under the
criteria set
The performances of the alternatives are gotten from the SNIS (2008) report and refer to indicators from the companies that supply each one
of the alternatives in Table 1. In this report there
are some lacks of data from the year 2008. So, in
the case of absence of data we adopted the lowest
values from those from year 2005 to 2007, in a
conservative way.
4.4 Defining the categories
Four categories were adopted in the modeling:
Green (Excellent), Yellow (Good), Orange (Bad)
and Red (Awful). So, three profiles or boundaries
were defined: b1 > b2 > b3. The profile b2 was defined as the cut mean of the data, e.g. the arithmetic mean, excluding both the highest and the lowest values (Equation 1). Such technique is adopted
as an attempt to compensate the great variability
of the values presented.
.......... (1)
As we can see in equation (1), the profile b1 is
determined by, adding the value of a cut standard
deviation (S) to b2, while b3 is determined by the
subtraction of a cut standard deviation (S) from b2.
,
...................... (2)

4.5 Running ELECTRE TRI
The detailed description of all the steps while
running ELECTRE TRI is avoided from the body
of this article, since its description is fully avail257
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able in papers such as. So the proposal will be engaged in defining only the particular parameters
needed for the modeling exposed here.
As shown in section 2, while using ELECTRE
TRI it is possible to model uncertainty and hesitation in each criterion j, throughout parameters that
are the thresholds of indifference (qj) and preference (pj). In the present these limits were set as as
being, respectively, 6% and 3% of the profile b2.
Figure 3 shows the results from applying
ELECTRE TRI for sorting the companies shown
in Table 1 into the four classes (Green, Yellow, Orange and Red), taking into account the limits dj
and pj under the pessimistic ELECTRE TRI procedure of sorting. This Figure 3 takes the Brazilian
political map as background in order to introduce
a spatial overview of the results about the basic
sanitation in Brazil, based on its capital cities. So,
the assignments reached by each company are
represented in the political map of Brazil. Green
is the color which identifies the best classification,
followed by yellow for the second best, orange for
the third best, and red for the worst.
In (Figure 3.a), a dichotomy is observed, that
is, there are only extreme results. The regions
north, middle-west, south, and great part of the
southeast, present “awful” results. It’s verified in
the southeast only the state of São Paulo, and in
the northeast the states of Ceará, Paraíba, Pernambuco and Alagoas present “excellent” results.
The big red “stain” on the map, about the economic-financial results, are due to the fact that the
majority of basic sanitation service supplying companies of the capital cities are public companies.
According to(Figure 3.b), it can be observed
that the national situation is a reason to concern,
because in Brazil only the states of Bahia, Mato
Grosso do Sul, Tocantins and Sergipe present excellent results when evaluating the quality of the
supplied services. On the other hand, the states of
São Paulo, Paraná, Rio Grande do Sul and the Federal District were classified as “good” according
to the data analysis. Regarding all the other states,
the majority was classified as “awful”, which was
aggravated of this scenario the omission of the
data of the quality data. According to the analysis of the results, the lack of commitment with the
quality of the services supplied by the majority of
the companies could be verified.
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Regarding the results referring to water (Figure
3.c) only the states Mato Grosso Sul, Paraná, São
Paulo, Minas Gerais, Goiás and Sergipe were classified as “good”, whereas the states of Pernambuco and Piauí were considered “bad”. The rest of
the states, corresponding to approximately 75%,
were considered “awful”.
It is worth to emphasize that the region north
in its totality, is deficient in the water services, as
well as great part of the region northeast.
The sewer situation in Picture 5d is considered
bad and awful in most states, highlighting only
the states Mato Grosso do Sul, Paraná, Bahia and
the Federal District, being possible to observe that
there is no state considered “excellent”.
In a cross analysis of the obtained results, a preoccupying situation can be observed in the region
north in its precariousness in basic sanitation (water and sewer). It is worth highlighting that the two
main capital cities in Brazil, São Paulo and Rio de
Janeiro, presented “awful” results.
In face of the importance of Brazil in the international scenario, and its pretentions to become a first
world country, besides in the upcoming years hosting the Soccer World Cup (2014) and the Olympic
Games (2016), it is noticeable that there still is a
long way to go in order to reach the excellence in
the sanitation services, starting from a reorganization of the policies about how and where to invest,
focusing the efforts to a effective development.
Conclusion
The methodology allowed the classification of
the Brazilian states according to its capital cities,
being possible to have, as part of this result, the
diagnosis of the regions in Brazil.
North Region – In almost its totality, presented
“awful” results in all illustrated maps based on its
indicators. Highlighting only the state of Tocantins
which had an “excellent” result regarding quality.
Southeast Region – Being the urban and economic center of the country, it achieved the second
worst result among the regions and which should
present the most satisfactory results due to its economic power and the concentration of a huge population mass in the country. Highlighting only the
state of São Paulo in the economic-financial map
classified as “excellent”.
Volume 11 / Number 3 / 2016
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Figure 3. Result of the economic-financial, quality, water and sewer indicators. Source: the authors.
Northeast Region – Can be pointed out as a
delayed region in its development, however, it
shows a growing development due to the various
enterprises which end up boosting the investments
in the sanitation area. It is important to highlight
that the states of Ceará, Paraíba, Pernambuco and
Volume 11 / Number 3 / 2016

Alagoas were “excellent” in the economic-financial item, and the states of Sergipe and Bahia were
“excellent” in the quality item.
South Region – Based on the analysis of the results, we could verify that all states were classified
as “awful” in relation to the economic-financial
259
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indicators, besides the fact that in the other maps
no state was considered “excellent”.
Middle-West Region – Based on the data, we
could verify that the Federal District in the economic-financial item, and the state Mato Grosso
do Sul in the quality item, both achieved “excellent” results, highlighting that the region has the
highest number of states in the intermediate range
(“bad” and “good”), proportionally.
An analysis methodology was developed of the
capital cities by means of the multicriteria method
ELECTRE TRI, using the indicators from SNIS
which contributed with one more way to classify
and evaluate the available sanitation services. The
result of the methodology application can be used
as a guideline of efforts for a more effective application of the resources.
The application of this methodology in all the
counties in Brazil is suggested, as way to diagnose
the real situation of the Brazilian states. Another
suggestion is to verify IF the indicators supplied
by the SNIS are the most appropriate to diagnose
the basic sanitation in Brazil.
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Abstract
The overview of the company’s growth strategy is essential to a business plan, but it is simply
not complete without detailed financial forecasts
and reports. The financial part of a business plan is
one of the most complex and the most important
components of the plan, because the sustainability
of the business plan and success in directing operations depends of the well-planned and properly
studied financial projections. Usually, a company
creates a financial plan as soon as they set the
company’s vision and goals.
The financial plan describes every activity; it
includes the analysis of the balance sheet, income
statement, finance investments, the resources
needed for the implementation of operations, financial projections of income and expenditure,
balance cash flow projections of the balance sheet
and income statement, financial indicators, as well
as the deadlines involved in the implementation of
the investment strategy.
The following pages will show you what financial part of the business plan implies, what it
should contain and how it should be used and interpreted to better manage the business operations.
Keywords: business plan, financial section,
cash flow projections, market analysis
1. Introduction
The purpose of a business plan [1, 2], above all,
is to test the feasibility of a business idea. If the final
conclusion is that the plan does not look like it will
lead to success, it is better not to implement it. The
preparation of a business plan is the most important
process in starting a new business project in which
Volume 11 / Number 3 / 2016

you show what your business actually represents,
your company’s vision, objectives, market position,
strategy and others. A business plan plays an important role when starting a business. It can be used
for internal and external purposes. For internal purposes the business plan is used as a guide through
business activities. It helps us objectively look at
the business activities, consider all aspects of how
the business plan is carried out, make business objectives clear and monitor and measure the success
of the business activities.
The most common examples show a company
which does not have its own funds to start a business project, so it has to, as a rule, address potential investors or creditors who, on the other hand,
require the presentation of a business plan from
which they may estimate the financial feasibility
of a potential investment. This is the external role
of a business plan.
Strong and well prepared business plan will
give investors the necessary confidence in you
and your business, which will show that you know
what you are doing and that you have clearly targeted objectives that will bring the success and
safety of your business.
Every financial plan usually involves financial
forecasting (cash flow, profitability and breaking points at the end of the financial results), the
scope and sources of funding, budget and financial structure.
The financial part of a business plan includes
various financial reports which show the current
and intended position of a certain company financially speaking. This information helps to determine
how much funding a given business idea needs and
it helps the creditor to determine whether lending
261
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money and investing in a particular business is a
wise decision. These indicators can provide useful
information about the company’s liquidity, profitability of future business investment risks and estimates of operating performance.
The financial projection is the thing that what
show the management of a certain company
whether the business will be sustainable or it is
a waste of time and money. The financial report
needs to show the short-term and long-term vision
of a business. In business plans the three-year and
five-year projections are considered long-term.
The projections should not be too optimistic or
overly cautious, but based on the reality of the
business environment.
2. The purpose of the financial section
It should be understood that the financial section is not the same as accounting section. Many
people are confused about it, because financial
projections that include the income statement, balance sheet and cash flows look like accounting reports of operations. The accounting looks into the
past, while the business planning and forecasting
looks into the future, i.e. it looks at the financial
situation of today and goes forward into the future.
The purpose of the financial projections is twofold. If a company does not have its own funds to
invest in a new business which is contained in the
business plan, for certain the investor, be it a bank
or other lender, will look for financial projections
of future operations, the period of repayment of
borrowed funds, as well as the success of the entire business. The required money can be obtained
from various internal and external sources. [3]
The second and more important role is compiling financial forecasts for your own needs and
projections of the future development of successful / unsuccessful operations.
If there is a rule in the design of the financial
part of a business plan, it is to be realistic. The way
to reach a credible financial section is to show that
the figures taken into the projection are real.
The financial section is in many cases the most
scrutinized part of a business plan. The financial
section of a business plan starts with an introduction to the financial plan. In short, it provides details on how potentially profitable the business
262

will be, how much of the share capital is required
for the business venture and others.
The financial section of a business plan depends on the forecasted financial reports. Because
of this, many call the financial section “the heart
of a business plan.” All other parts of the plan (operations section, section for management, marketing section, etc.) show the investor whether nonfinancial projections of the entrepreneurs can be
materialized as envisaged.
a) Income Statement
Income Statement is one of the three financial
reports that need to be included in the financial
section financial of a business plan. The purpose
of the income statement is to forecast and project
revenues and costs over a given period of time usually one year.
Income statement also shows income, expenses
and profits for a certain period. It is a snapshot of
your business operations that shows whether the
business is profitable at an observed point;
Revenue - Expenses = Profit / Loss
While companies often analyze the income
statement of each fiscal quarter, or even once every fiscal year, for the purposes of a business plan,
the income statement needs to be generated more
frequently, monthly for the first year.
In practice, it is recommended that business
leaders fill in the table of income statement with
real numbers once a month and compare it with
the projections from earlier months. This analysis
will show the true state of the direction in which
the business is going and whether the financial
projections were made on real indicators and estimates and the actual state of the company.
There are three things that should be predicted
when it comes to the income statement:
– Projection of sales,
– Projection of commodity prices and
– Additional projections.
To predict the sale is probably the hardest part
of the job, especially for start-ups. In the case of an
existing business, you should look at the history of
sales. You should check if the trend of your sales
has gone up or down in certain segments of time.
Volume 11 / Number 3 / 2016
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The forecast of sales must reflect your business
strategy and goals.
Another way is using unit method. First you
need to compile a list of units that you want to
sell. Different companies use different types of
units. For example, for a tailor a unit is one meter
of material, for a blacksmith one kilo of iron. Also,
a unit can be one hour. The second step is to determine the price for each unit. Only then you can develop a sales forecast using the following formula:
(Price per unit) x (number of units sold) = Income
Sometimes sales cannot be predicted by units,
for example in supermarkets where we have a lot
of individual units. In that case we use the methods of sales forecasting.
b) Cash Flow Projection
Cash flow projection is much more important
than sales, profit or anything in a business plan
and it shows the expected cash flows in and out of
business. The cash flow report does not only show
potential investors that you know what you are doing, it can, also, help you check if your business
model is financially sustainable and establish the
goals you want to achieve.
This is an important tool to manage cash flow
which allows you to know when the costs are too
high, or when you might want to organize short-term
investments. As a part of your business plan, cash
flow projections will give you information on how
much capital investment your business idea requires.
On the other hand, for bank creditors the cash
flow projections provide evidence that your business is a good credit risk and that a sufficient amount
of cash flow projected in the financial section of the
business plan will be a good candidate for a line of
credit and investment. One should make difference
between cash flow projections and cash flows. The
cash flow report shows how much cash flows in and
out of your business. In other words, it describes
the cash flow that occurred in the past. The cash
flow projection shows the cash that is expected to
be generated or consumed during a selected period
of time in the future. In practice, the cash flow projections are usually prepared for each month over a
period of one year as an integral part of the financial
plan of the company.
Volume 11 / Number 3 / 2016

The projection of cash consists of three parts:
revenue, expenditure and cash flow calculations,
and each of these three is divided into the following:
– Revenue: from business, from loans
(credits), investment revenue.
– Operating expenses: costs of buying assets,
administrative costs payment, capital
procurement costs and debt repayment or
dividends. [4]
Balance Sheet
Balance sheet is the last of the financial reports
that need to be included into the financial part of a
business plan. Balance sheet represents the image
of your business operations. It summarizes all the
financial information about the operations, classifying the data into three categories: assets, liabilities and capital, so:
ASSETS = LIABILITIES + CAPITAL
The assets are tangible objects of financial
value that are owned by the company, i.e. the accounting value of the company.
– Liability is the debt to the creditor of the
company.
– Capital is the net difference when the total
liabilities are deducted from the total assets.
– Analysis of cost-effectiveness.
The cost-effectiveness of the project is determined on the basis based of the following indicators:
– Return of investment period;
– Net present value and;
– Internal cost-effectiveness rate.
In all areas of business planning, but especially
in the financial area, it is important to try out different scenarios. What if you buy used equipment instead of new equipment? What if you raise or lower
your prices? How many employees do you really
need to increase your productivity and efficiency
to the maximum? By trying different scenarios you
will come to an answer what will be the best thing
to do to keep your business financially sustainable.
Before you start doing mathematics, calculate
the critical point of the financial part of your business plan. It is the point where your income from
the sale of products or services is equal to total
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costs. At this point you do not earn money or lose
it. It gives a true picture of what is going on in sales
when you want just to make a living, i.e. when you
do not want to make a loss. The critical point is the
best indicator of sustainability of a business plan.
It is also used to assess the business expansion
or any other business expense. The critical point
gives you the answer to the question: how much
additional revenue will be needed to cover the additional costs? The following items are necessary
to determine the critical points:
– Fixed costs;
– Variable costs (cost of goods);
– Scope of sales and production unit.
In order to calculate the critical point one
should use the following formula:
Fixed Costs / (price unit – cost unit) = critical
point unit
3. Market analysis
Before the market analysis it is necessary to define and describe your own product or service because of which the business plan was created in the
first place. This refers to its features, functionality,
purpose, benefits, quality, innovation, price range,
product life cycle and others. After all this, the analysis of the current market is carried out. This section
should provide answers to the following questions:
– How developed is the production in the
country?
– How big is the growth?
– What are the most important regions?
– How big is the volume of sales?
– What are the main trends?
– What is the political and legal environment
like?
– Who is the competition?
– What are the benefits of the competition?
– What are the main barriers to enter the
market?
– Which substitutes and alternative products
and services exist?

ments and subsegments of a business and giving a
description of their position in the market and in
our business.
We are particularly focused on growing segments, key segments and segments with the highest profit yield.
4. Conclusion
The last part of a business plan should provide
a final conclusion about the cost- effectiveness of
a presented production / business program.
After completing a business plan, you should
thoroughly study the financial results and provide
a final conclusion about the viability of starting the
presented business program. You should, as well,
assess whether the business idea from the plan is
worth your further involvement and fund investment. For such an assessment you should seek
advice of professionals, accountants, consulting
experts and other credible people who have experience in such business operations.
The basic goals and tasks of business should
be carefully repeated, as well as the primary market and financial indicators that point to a market
feasibility and cost- effectiveness of the program.
If the business plan is being developed in order
to obtain the necessary resources, it is necessary
to specify the required amount of missing funds.
The conclusion must be concise, clear and it must
leave the reader with a positive impression.
The most common mistake the entrepreneurs
make is that, after obtaining the creditors’ funds to
start business, they leave the business plan aside
and they quickly forget the financial projections
from it. The financial plan should be reviewed
every month and the actual state of the business
should be compared with projections of the business plan. This will help to predict and prevent
problems before they even occur and leave their
mark on your business.
The financial reports should be perceived as the
biggest and the best critics of your business.

In order for this analysis to be complete and
meaningful, it is necessary to do the analysis of
the market segments. This refers to defining seg264
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